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1. Scope 1. Scope Stz CFERATEEX AR
1.1. This Regulation applies: This Regulation applies: (% %)
(@) To compulsory and optional devices{(a) To compulsory and optional|, .. o .
- . : . L . |l FEPER R GE Y R
for indirect vision, set out in the table| devices for indirect vision, set out in . i N
) 119 #3aW- Q- #- " - pde 35
under paragraph 15.2.1.1.1. of this| the table under paragraph 15.2.1.1.1. , = | M NZ Lo g5 o F’“#W_&
Regulation for vehicles of category M| of this Regulation for vehicles of ‘; . P ;:ﬁ#&: fﬂﬁ
and N and to compulsory and optional| category M and N' and to| ., .. A0 T . ~ -
. .. .. . . . VI-ASE g * 3 & A LB g 2
devices for indirect vision mentioned| compulsory and optional devices for PR ALTE R
in  paragraphs  15.2.1.1.3. and| indirect vision mentioned in 1 151% . j;;@ﬁ - -

. . A, A3 7 —~ ! ,1‘ =X _ _:__7\—_
15.2.1.1.4. of this Regulation for| paragraphs 15.2.1.1.3. and e 7' ;4 A AM-N: LE 2 In pJ
vehicles of category L wit bodywork| 15.2.1.1.4. of this Regulation for %\j:: %;%}X,{% = ‘:K(E—I\/IS);:

. . . . . PR B RO T & 8 S oy
at least partly enclosing the driver; vehicles of category Llwith § o ULk A R .

(b) To the installation of devices for

indirect

visions on vehicles of

categories M and N and on vehicles of
category L' with bodywork at least
partly enclosing the driver.

1.2. This Regulation does not apply to
devices other than those prescribed
under paragraph 1.1.(a) and their

bodywork at least partly enclosing
the driver;

(b) To the installation of devices for
indirect visions on vehicles of
categories M and N and on vehicles
of category L' with bodywork at
least partly enclosing the driver.

12AJ5;5 7 i * **M1~ M2~ M3 -

B e ] R 2 FH R e s ]
1k 4120 Eragdiam - SRR ATAZ
GEEERERAES ZEFTLOEE
HOE R - S RO EAERRR, R

a2 A EIROL -

AT TL R AL °

Llle perahfgs (-2 R
2 %G ASMNLE Ligd g 7~
PP 3 & AITRE .

12¢ #AR- 0~ #- 7 =0 3T

N1%E 2 d@0 11 2 ¢ /| 35 7.50F2 N2

A58 2. N22 N33 & 4% > H B 24 0¥

MO dm KB LA TR AR

FEXERPERATRT > ¥ R

ERAERT Ao 2w A g

TS S TR FYET

s

yASNER
Zplz ANiTARTEZ AR o

=

B P EAW- Q- #- " - 7
AL c HErARFx L2

LR 2 T4 AISN2Z N3 o ¥
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installation, for observing the vision
area(s) immediately adjacent to the
front and/or the passenger's side of
vehicles of category M;, My, M3, N
and N, <7.5t.

2. Definitions 2. Definitions LR 2. LA

2.1 F"*#q-zﬁd% 7 % (Devices for indirect|2.1 RFz4R¥F L8 (fp = iw - A7 &

2.1. "Devices for indirect vision" means|2.1. "Devices for indirect vision"| vision) : g% % P v f LD i;:ﬁ%é ERR D fmitig i R (EE
devices intended to give a clear view| means devices to observe the traffic| & - TE'J‘@ * W zﬁl‘?’?é@ BN 2_30 PARLS 3N B Rpr)2 8 o p &
of the rear, side or front of the vehicle| area adjacent to the vehicle which| ARLTF o gt %% v 2440 - HY %}r Bl BV ARG AR KR NH BT R
within the fields of vision defined in| cannot be observed by direct vision. ﬂ%ﬁ%’_ ) ﬁ BT RETR AT EERAFERTTRZEE oL
paragraph 15.2.4. These can be| These can be conventional mirrors,| ARTF FE3 2 2% Lig® fmp| (2 * | 252 4w % * ARE(RIEE)HE &
conventional mirrors,| camera-monitors or other devices| AL&E(PR {5 40)3k EARTT o ARLTF o
camera-monitors or other devices able| able to present information about the
to present information about the| indirect field of vision to the driver.
indirect field of vision to the driver.

2.1.1. "Mirror" means any device,|2.1.1. "Mirror" means any device,|2.1.1 AR &L (Mirror) : dp TP - A K211 REE dpEiP- AEE VR E
excluding devices such as periscopes,| excluding  devices such as| % > f#£d £ & & 1%1"" HEDgmE DiRica ~ RpREFE A F‘@fg B &
intended to give a clear view to the| periscopes, intended to give a clear| & ~R[:BGE ¥ d BB {S Sk Bt # sb) )R e (R D D RERE
rear, side or front of the vehicle within| view to the rear, side or front of the| # % & (i@ ¥ d # PR AL % B0t # | L # i > Ligd §m% ¢F)F a2 4R
the fields of vision defined in| wvehicle within the fields of vision| &t > L#g2 #&%4 *F)iar2 4R 5 2| A5 272 & FE4FRe2 kF ki 4o
paragraph 15.2.4. by means of a| defined in paragraph 15.2.4. of this| % & 3245882 K& L b oY &L o| B & -
reflective surface. Regulation.

2.1.1.1. "Interior mirror" means a device|2.1.1.1. "Interior mirror" means a[2.1.1.13 P AR4% @ 45 % 308 §m2 % (212 B P ARG NP dm2 %k 3
a defined in paragraph 2.1.1. above,| device as defined in paragraph 2.1., =z p - poe
which can be fitted in the passenger| above, which can be fitted in the
compartment of a vehicle. passenger compartment of a vehicle.

2.1.1.2. "Exterior mirror* means a|2.1.1.2. "Exterior mirror" means a|2.1.1.2# ¢hAi4r  dp ¥ E B dwak 3213 F hARAL A KB ek %
device as defined in paragraph 2.1.1.| device as defined in paragraph 2.1.| *F o ok o

above, which can be mounted on the

above, which can be

mounted on

3
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external surface of a vehicle. the external surface of a vehicle.
212 L2 w2 ARTALE iz e - M Lagddmz Ris4 i dpiEe- &
ARG EE VT HRE L%‘Péiﬁl e OAREEE T RELED e 2R
(R Bral: I SN A B =8 ,$e; WAz AR L H F EAFRe Sk
KB kL holE A o B L E o Aol B e
2.4. "Class of device for indirect vision"|2.1.1.13. "Class of mirror" means all{2.1.3 F’“:}i}z‘ﬁ,% EREA G E S - 215 AR EF - & 5 B
means all devices having one or more| devices having one or more common| & % 1@; e F TR H o 2T | R KR BN
common characteristics or functions.| characteristics or functions. They are| ¥ » ® & 4™ 4o
They are classified as follows: classified as follows:
24.1. Class I: "Rear-view device",|(a) Class I: "Interior rear-view mirror",|(a) 15F : {& > ARTF 20 ¥ > frdgac e ix|(a) 158 © 2 P AR4r > Trdgac £ &7.1%7
giving the field of vision defined in| giving the field of vision defined in| 7. 1er%§=? RLIF K Rgp2 AT E o
paragraph 15.2.4.1. paragraph ~ 15.2.4.1.  of  this
Regulation;
2.4.2. Class 1l and I1I: "Main rear-view|(b) Classes Il and Ill: "Main exterior|{(b) 1% %5 @ 2 & {5 3 AR 5 F > fa((b) & IEF @ 48 & “FAR4r » g i
device", giving the fields of vision| rear-view mirror", giving the fields| 4t #& £7.22 7.3%73 2. AL T¥ HBT22 73597342 AR X o
defined in paragraphs 15.2.4.2. and| of vision defined in paragraphs| % o

15.2.4.3.

2.4.3. Class IV: "Wide-angle view
device", giving the field of vision
defined in paragraph 15.2.4.4.

2.4.4. Class V: "Close-proximity view
device", giving the field of vision
defined in paragraph 15.2.4.5.

2.45. Class VI:. "Front-view device"
giving the field of vision defined in
paragraph 15.2.4.6.

2.4.6. Class VII: Main rear-view mirrors

,|(e) Class VI: "Front mirror"

15.2.4.2. and 15.2.4.3. of this
Regulation;

(c) Class IV: "Wide-angle exterior
mirror*, giving the field of vision

defined | paragraph 15.2.4.4. of this
Regulation;

(d) Class V: "Close-proximity exterior
mirror”, giving the field of vision
defined | paragraph 15.2.4.5. of this
Regulation;

, giving the
field of vision defined in paragraph
15.2.4.6. of this Regulation;

(f) Class VII: Mirrors intended for L

() IVRE: B & ARTF X ¥ » hdgic & ik
14T 2 ARTF K o

(d) V& @ 3T PIARLTF S B o fady it B
15974 2 ARIF ¥ o

(e) VI&‘P AT 5&‘3”} 2 B ]4‘;})51 Ao 3 i
7,64 A 2 LT & -

(OVIIAE . 28 52 Ligd fme 1 & 1

(c) Vg :
TASTR G 2 ARIT K

(d) Vi :
7.548,

(e) VIzg

TR 2 AT K

(VI :

BoA B g fadna B

o

RiT RIARAE > Trdpgac & &
AT K

o

[
¥
P

gjv

DB R ALE o Ry i 7.6

o

£ B L2 Ligd w2 a4l o
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intended for L category vehicles with
bodywork giving the field of vision
defined in paragraph 15.2.4.7.

category vehicles with bodywork,
giving the field of vision defined in
paragraph ~ 15.2.47. of  this
Regulation.

S AT ARG 0 fhdy Al 4k 7.8
2 ARIFE o

Trdp e $ B7.8HTAR B 2 ARTF K o

2.1.4. "Vision support system" means a
system to enable the driver to detect

2.1.1.4. "Vision support system" means
a system to enable the driver to

2.4 AT g es o 3L (\Vision support
system) :dp-— Wi E W EF R

2.4 AT g es k3L (\Vision support
system) :dp- WA E®EHF K

and/or see object in the area| detectand/or see objects inthearea| 2 /& % BB R s 3 [ ﬁ B3Rk io
adjacent to the vehicle. adjacent to the vehicle.
2.1.2. "Camera-monitor system (CMS)"2.1.2. "Camera-monitor device for|l25 #& 8 # - & 57 £ % ,f‘fu G R 32 P

means a device for indirect vision as
defined in paragraph 2.1., where the
field of vision is obtained by means of
a camera-monitor combination as
defined in paragraphs 2.1.2.1. and
2.1.2.2. below.

indirect vision" means a device as
defined in paragraph 2.1., where the
field of vision is obtained by means
of a camera-monitor combination as
defined in paragraphs 2.1.2.1. and
2.1.2.2. below.

(Camera-monitor system (CMS)) : &,
2l s Y ﬂ#ﬁﬁ%lﬁfﬁf

EY52.6% 27X B2 RS o
Eg “,E,‘L\ rr] ZE"’ °

s n

en - ,&iﬁz-l#hs&; EEoHAR
T ge 0k xP526%2 27T B2 HER

WE PR LR EE

2.1.2.1. "Camera" means a device that
renders an image of the outside world
and then converts this image into a
signal (e.g. video signal).

2.1.2.1. "Camera" means a device that
renders an image of the outside
world and then converts this image
into a signal (e.g. video signal).

2.6 #EF ¥ (Camera): 3. 45 — &t #& B¢
HE VI . N R
B (b 0 ARAEIUEL)

26 MR P Ldg— iR
5#&-““@/1%\-ﬁi‘%ﬂp%%{‘\}?ﬂ
(B * ARAEZLHL) ©

2.1.2.2. "Monitor" means a device that|2.1.2.2. "Monitor" means a device that|2.7 %z = = (Monitor) : %‘, ﬂ - Bar BR7H % R dp— B s e TR
converts a signal into images that are| converts a signal into images that are| 2t 5o d& 4 & &+ T ¥ AL B2 h2o 2| 51 VARR h2 KR -
rendered into the visual spectrum. rendered into the visual spectrum. B oo

2.1.7.  "Critical object* means a|2.1.2.6. "Critical object” means a|2.8 F&7% 4+ %8 (Critical object) : 45 % |2.8 7=/ + %2 (Critical object) : 45 B
cylindrical object with a height of| cylindrical object with a height off 5 0Q -7 2250 -2 B0 -T2 5022
0.50 m and a diameter of 0.30 m. 0.50 m and a diameter of 0.30 m. NEAN RV E 2 AR o

2.1.8. "Critical perception” means the
level of perception that can just be
obtained under critical conditions

2.1.2.7. "Critical perception” means
the level of perception that can just
be obtained under critical

2.9 7R #Fu%j(Critical perception) :
il Ep AR RAERT TR
W2 AREARR - R i RSP

%12.9 T&& 44 (Critical perception) : %

A RN

G Ed TG EENREFRT E
B2 ALF R - Nk BRI

5
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via the viewing system used. This| conditions via the viewing system| ##2_ & % = fiﬁtf‘% A3 d TR ARl B AR &fﬁ Al R KR
corresponds to the situation in| used. This corresponds to the ”Lrsbﬁﬁ ¥ORAREE o ”Tnuﬁ/? ¥ORLARGE o
which the representative scale of the| situation in which  the
critical object is multiple times larger| representative scale of the critical
than the smallest detail that can be| object is multiple times larger than
perceived via the viewing system. the  smallest detail that can be

perceived via the viewing system.

2.1.9. "Field of vision" means the|2.1.2.8. "Field of vision" means the|2.10 47 & Fl(Field of vision) @ 45
section of the tri-dimensional space| section of the tri-dimensional space| jEd BRI 5B rft 52 =
which is monitored with the help of| which is monitored with the help| ‘&7 B % & - 52L5 5 &P > 4R
a device for indirect vision. Unless| of a device for indirect vision.| T & F %+ & & Ztkﬁv d - B2
otherwise stated, this is based on the| Unless otherwise stated, this is based| /& # B 2 AL EE PR K o 7 7]
view on ground level offered by a| on the view on ground level| Rieh -t aphd d RlEESEH X T
device and/or devices other than| offered by a device and/or devices| ‘4] -
mirrors. This may be limited by the| other than mirrors. This may be
relevant detection distance| limited by the relevant detection
corresponding to the critical object. distance corresponding to the critical

object.

2.1.10. "Detection distance” means the|2.1.2.3. "Detection" means the ability|2.11  ;p|gedz (Detection distance ) :|2.10 1 plEE&: (hdg K IE B LEE ¢
distance measured from the centre of| to distinguish an object from its| %35 3&2° ﬁ&p PRV EPIRITR ZVRBIINEN MR F 2GR
the lens of the camera to the point at| background/surroundings at certain| % # %8z =% (Irfeh R F 2 2| & -
which a critical object can just be| distance. &) o
perceived (as defined by the critical
perception).

2.1.11. "Visual spectrum” means light|2.1.2.12. "Visual spectrum" means|2.12 4R+ € % ( Visual spectrum) : %

with a wavelength within the range of

light with a wavelength within the

dp ik £ A AR %‘i%ﬁ““#ﬂ%@[ﬁlﬁ 2

the perceptual limits of the human| range of the perceptual Ilimits off %k »ZR EZ=~02- ~02% X
eyes: 380-780 nm. the human eyes: 380-780 nm. (nm) -

2.1.12. "Smear" is a bright line|2.1.2.14. "Smear" is a vertical bright213 Bk (Smear): Tidp ¥ S B H #1211 JBk(Smear): kip § B H B
displayed on the monitor while sun| bar displayed on the monitor while| ik sk & #&F’Gﬁ%ﬁ“%ﬁ 7 g_ﬁ, EiRek B ERHTER %Eﬁi

6
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light or light from other bright light| sun light or light from other bright| p¥ > 273tk 7 £ v en— ign L o | pFo B3 g L band3 kg -
sources is directly hitting into the lens| light sources is directly hitting into kG- B EG o
of the camera. the lens of the camera. Smear is an
optical artefact.
12.6. "Ocular reference point" means 2.14 & ® %2 p% 2L(Ocular reference
the middle point between the driver's point) .aﬁ«.{ﬂ ,af gk i g oo
ocular points.
2.2. "Type of device for indirect vision"|2.1.4. "Type of device for indirect|3. FF R TF % % 2 s * ;8 2 A B FHRART A T E2 % 4502 H

means devices that do not differ on
the following essential
characteristics:

(a) Design of the device inclusive, if

vision" means devices that do not
differ on the following essential
characteristics:

(a) Design of the device inclusive, if

ﬁ“[ﬂpu{};ﬂ EJ

32&4'51% ﬁiﬁi J‘\ SRR e o

33 KD RMIPR o

?’%]FML};REJ
31 254l o
32 F g2 2 4mAIt ke o
33 RED RMIpR o

pertinent, the attachment to the| pertinent, the attachment to the|3.4 A2 Wiz 4 2 AL D AN B4 R Wy 22 R4EH AN
bodywork; bodywork; & PP e o 7R o
(b) In the case of mirrors, the class, the|(b) In case of mirrors the class, the(3.5 &1 K& & K=+ & 34 {7 A3 |35 E KA N A dH A
shape, the dimensions and radius of| shape, the dimensions and radius of| 82 382 fR iRl » H g * A58 2 | enmen g Hag» 2|0 2
curvature of the mirror's reflecting| curvature of the mirror's reflecting| # & RF:n< R R : LY XS TR
surface; surface; 351 R4 d gimiple o 351 AP RMANF o
(c) In the case of camera-monitor|(c) In case of camera-monitor devices|3.5.2 K% & Wt 7 2 2. A& & 4 352 AdF P Wik gz 2 2 A B A
. . . . ¥ F e E 2 G
systems, the class, the field of view,| the detection distance and the range| 3% s 7[4pf o X Ak o
the magnification and resolution. of vision. 3.6 MEAAT LY fAapip e GRLE ’
ZEARAR) o
15.2. Devices for indirect vision 15.2. Mirrors 4, P REARTY K E % Ay 4, ALAEE HEE
15.2.1. Number 15.2.1. Number 4.1 B0 R BT R ficded - 41 B0 AL AL cic & - v H
15.2.1.1.  Minimum  number  of|{15.2.1.1.  Minimum number of| #77 > HARTFZ f»ﬂ 7.13 Rodh| AWZTHET2ZE Ro %M:n: % B
compulsory devices for indirect vision| compulsory mirrors /ﬁ;gk TP BER % K| WEREOTAIAT R BT 2
15.2.1.1.1. The fields of vision|15.2.1.1.1. The fields of vision| £ 7 Q*“iﬁgﬂ\:; ;5 o PHTEFRRATZEE 2@ A
prescribed in paragraph 15.2.4. below| prescribed in paragraph 15.2.4. [g SETRG(FER ] AT R o
shall be obtained from the minimum| below shall be obtained from the CERYIEZ)

number of mandatory mirrors or

minimum number on mandatory

7
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camera-monitor devices set out in the| mirrors set out in the following table.

following table. Where the presence of a mirror is not

HEETYIFRIE] requested on a mandatory base, this %ﬁ;#ﬁ Mpom BT @bt & F i
A minimum number of camera-monitor| means that no other system for| £ > {Bf&d & &8 % - 2 & B 4E4R

systems is undefined, but they shall| indirect vision can be requested on a| ¥ X % 1p e 1@ gtm&ﬁz&% e

provide the same field of vision as| mandatory base. i W i %L"

given in the table below and the| [FE&% N¥I|F4% ] ™ a%ﬁ W-kaor B AN HEr E

provision on the minimum mounting 2 HE A RATIE R - mﬁ&

height does not apply. £ o

In the case of camera-monitor systems,
the maximum number of monitors
shall not exceed the corresponding
number of mirrors.

15.2.1.1.2. In the case a camera-monitor|15.2.1.1.2. In case the described field 4-2 ot I I B AkI4.2 B A Mjﬁ /3T PIAR AL 2 ALTF
system is used for rendering (the)| of vision of a front mirror prescribed w3 0 BN MRS ON i) % B FRARTT RS i Ap AR
field(s) of vision, the relevant field(s)| in paragraph 15.2.4.6. below and/ora| =% & 2 §m3 & #”’%H B R T F‘* BB x% FPERIE gAY R ER
of vision shall be permanently visible| close proximity mirror described in (%R em 2) BARBARE R Jpal 2B T AR G
to the driver when the ignition is on or| paragraph 15.2.4.5. below can be| AXABTHREER - § 2 iﬁﬁrv‘?’ KL f? (8) #7314 3T RIAR 452 2R4F 7.5 4RIF o
the vehicle master control switch is| obtained by another device for| ®#E&R@ & |- Q22 2B (F s Ads [ F- Q028
activated (whichever is applicable).| indirect vision that is approved| & F®RpF k1 B ¥ * | IFu VI B i 7R PEZ TN D AL R

pw%

However, when the vehicle is moving| according to paragraph 6.2. of this| #EARIF HE2 K7 BEIA VT EHT| £ 764K » &

forward at a speed above 10 km/h or| Regulation and that is installed| H @ F3m o p-257 B2 & % H58 B|(0)#1 e P53 R 3T RIALALE B FALA
backwards, the monitor or the part of| according to paragraph 15. above,| ‘gzuzgis > > 7@ * fki7 5 & 8| 2 Hfe THARIT 2 T6ARIT - F P §m
the monitor intended for rendering the| this device can be used instead of the| . (Multiple images) ° wE AR EREGE [ E- Q02
Class VI field of vision may be used| relevant mirror or mirrors. PEo RN H B TR AN AT
for other  information. Multlple In case a came'ra/monltor devu?e Is Hf 75 AT T o ER KT ik
images may be used or displayed| used, the monitor shall exclusively B e

provided that the monitor has been| show:

approved in this mode. (@) The field of vision prescribed in

paragraph 15.2.4.5. below when the

8
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close

proximity mirror has been substituted,;

(b) The field of vision prescribed in
paragraph 15.2.4.6. below when the
front mirror has been substituted
while the vehicle is moving forward
with a speed of up to 10 km/h; or

(c) Simultaneously the fields of vision
prescribed in paragraphs 15.2.4.5.
and 15.2.4.6. below when the close
proximity mirror and the front mirror
have been substituted. In the case
where the vehicle is moving forward
at a higher speed than 10 km/h or
moving backwards, the monitor may
be wused for other information,
provided that the field of vision
prescribed in paragraph 15.2.4.5.
below is permanently displayed.

15.2.1.1.3. Rear-view mirrors required
for L-category vehicles with body
work

(525 NIk ]

15.2.2. Position

15.2.2.1. Devices for indirect vision
shall be so placed that the driver,
when sitting on the driving seat in a
normal driving position, has a clear
view of the road to the rear, side(s) or
front of the vehicle.

15.2.1.1.3. Rear view mirrors required
for L-category vehicles with body
work

4.3 $>+L1~ L2~ L3% L5&g @
& -r"\_giiﬁ;‘,'i\—»‘r,

PExE-ALge

iﬁﬁﬁ@%; #

iH2E NI ] Z%i%?ﬁﬂ%ff%]

15.2.2. Position 5, MEARAT LY 2 X8 ¢

15.2.2.1. Mirrors shall be so placed|5.1 M~ N #g# §m% 2 & &2 | %@
that the driver, when sitting on the| s :
driving seat in a normal driving|5.1.1 F'&;a:-tgpu% EE2 R REER
position, has a clear view of the road ‘ﬁ EIFERFEEET LG R
to the rear, side(s) or front of the| 43 & 52 2 )= w805 o
vehicle. 51211 & VI st s+ 5 d flF &

43 #1120 L35 L5 #7.8 4 »

,u@ff‘ﬁiﬁ&’ LRl E- L L
Lx‘F' ﬁiﬁiﬁ@@

[Z%aﬁ%?ﬂ%%f%]

5. A% KixE

51M %2 Nzg# iﬁ :

511 42 % Rt
’%;5%#&7%?*‘"“’“ ’ Efﬁ

W2 s

% é’lF‘j e ALTF o
pl2 BB T S RIE R
Wb Y2 " 57 - BRa o
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15.2.2.2. Class 11 to VIl mirrors shall be
visible through the side windows or
through the portion of the windscreen
that is swept by the windscreen wiper.
Nevertheless, for design reasons, this
last provision (i.e. the provisions
relating the cleaned part of the
windscreen) shall not apply to:

(@ Class Il to VII mirrors on the
passenger side and optional exterior

15.2.2.2. Exterior mirrors shall be
visible through the side windows or
through the portion of the
windscreen that is swept by the
windscreen wiper. Nevertheless, for
design reasons, this last provision
(ie. the provisions relating the
cleaned part of the windscreen) shall
not apply to:

(a) Exterior mirrors on the passenger

% E"Jﬁﬁ%& ﬁi%'—’» ¥ &
Ao RN HEL AR
BE T

5 3 e 2R

5121 # w5 & Rl Il 1 VI S
2 KB RERS D VI AR -

AARPED 0 DE LI

T SR

5.1.21 M2 2 M3 #g @ xﬁﬁ:‘;f\ Z gl end
AR, o

4ﬁﬁifﬁw§ﬁﬁﬁ

7%

mirrors on the driver side of vehicles| side and optional exterior mirrors on|2-1.2.2 VI #58 %t 4R ¥ 4L 45 o 5.1.2.2 VI sfar gL -
of categories M2 and M3; the driver side of vehicles of

(b) Class VI front-view mirrors. categories M2 and M3;

(b) Class VI mirrors.

15.2.?.3._ Ir_l the case of any vehicle, 15.2._2.3. 'In'the case of any vehicle, 513 1 A4S BRI it % (513 AL D BRI i __kf%
which is in chassis/cab form when the| which is in chassis/cab form when i B 6 g« LR i:g M H Ao ok 8 6 %’B‘i , ,\ug
field of vision is measured, the| the field of vision is measured, the o e e o aed o oxes PEI LRI R o T AiEsk ¢
minimum and maximum body widths| minimum and maximum body P AR AR LrF R

. T RT D e TRARTES e Y RIIP RE ARSI R i\ﬂg e
shall be stated by the manufacturer| widths shall be stated by the "_}é ke b #T g o
and, if necessary, simulated by| manufacturer and, if necessary, PR Bl ® o
dummy headboards. All vehicles and| simulated by dummy headboards.
devices for indirect vision| All vehicles and mirro configurations
configurations taken into| taken into consideration during the
consideration during the tests shall be| tests shall be shown on the type
shown on the type-approval certificate| approval certificate for a vehicle
for a vehicle with regard to the| with regard to the installation of
installation of devices for indirect| mirrors (see Annex 4).
vision (see Annex 4).

15.2.2.4. The prescribed Class I, 111, IV|15.2.2.4. The prescribed exterior|5.1.4 & @& % flz I~ 1~V 2 VIS L S R

and VIl mirror or monitor on the| mirror on the driver's side of the| #EAR&ks"%i 7 EXE > i & §m4E }‘1 R B ERE Y s m B

10
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driver's side of the vehicle shall be so
located that an angle of not more than
55 deg. is formed between the vertical
longitudinal median plane of the
vehicle and the vertical plane passing
through the centre of the mirror or
monitor and through the centre of the
straight line 65 mm long which joins
the driver's two ocular points.
15.2.2.5. Devices for indirect vision
shall not project beyond the external
bodywork of the vehicle substantially
more than is necessary to comply with
the requirements concerning fields of
vision laid down in paragraph 15.2.4.
below.

15.2.2.6. Where the lower edge of a
Class Il to VII mirror is less than 2 m
above the ground when the vehicle is
loaded to its technically permissible
maximum laden mass, this mirror
shall not project more than 250 mm
beyond the overall width of the
vehicle measured without mirrors.

15.2.2.7. Class V and Class VI mirrors
shall be mounted on vehicles in such a
way that, regardless of their position
after adjustment, no part of these

15.2.2.5. Mirrors shall

15.2.2.6. Where the lower edge of an

15.2.2.7. Class V and Class VI mirrors

vehicle shall be so located that an
angle of not more than 55 deg. is
formed  between the vertical
longitudinal median plane of the
vehicle and the vertical plane passing
through the centre of the mirror and
through the centre of the straight line
65 mm long which joins the driver's
two ocular points.

not project
beyond the external bodywork of the
vehicle substantially more than is
necessary to comply with the
requirements concerning fields of
vision laid down in paragraph 15.2.4.
below.

exterior mirror is less than 2 m above
the ground when the vehicle is
loaded to its technically permissible
maximum laden mass, this mirror
shall not project more than 250 mm
beyond the overall width of the
vehicle measured without mirrors.

shall be mounted on vehicles in such
a way that, regardless of their
position after adjustment, no part of

515 B HEARN
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mirrors or their holders is less than 2
m from the ground when the vehicle
is under a load corresponding to its
technically permissible  maximum
laden mass.

These mirrors shall not, however, be
mounted on vehicles the cab height of
which is such as to prevent
compliance with this requirement. In
this case another device for indirect
vision is not mandatory.

15.2.2.8. Subject to the requirements of

these mirrors or their holders is less
than 2 m from the ground when the
vehicle is under a load corresponding
to its technically permissible
maximum laden mass.

These mirrors shall not, however, be
mounted on vehicles the cab height
of which is such as to prevent
compliance with this requirement. In
this case an other device for indirect
vision is not requested.

15.2.2.8. Subject to the requirements of

ER Ty R

518 ¥ ®515-516%5172 & f >

518 #t& 515~516 2 517

R ARET R

ﬂz.@bstﬁs

Ep

Bt TR

paragraphs 15.2.2.5., 15.2.2.6. and| paragraphs 15.2.2.5., 15.2.2.6. and F“&*%‘F“fw ARV RNZAREFEA 24k o
15.2.2.7. above, devices for indirect| 15.2.2.7. above, mirrors may project WA
vision may project beyond the| beyond the permissible maximum
permissible maximum widths of| widths of vehicles.
vehicles.
15.2.2.9. All Class VII mirrors shall be|15.2.2.9. All Class VII mirrors shall be|5.1.9 #75 V&g «F %440 it ¥ @& * 5.2 L3 2 4
attached in such a way that they| attached in such a way that they| aa™ » H Bz & fadF=xFo 5.21 PRisdiz 8 & X NS
remain in a stable position under| remain in a stable position under BERENRT G FRIEF S H R S
normal vehicle driving conditions. normal vehicle driving conditions. BoP OSBRI R D R e e P
16.3. Site (UN R81) 16.3.1. Rear-view mirrors must be5.2 L#F#8 jmz RESHE L TE R FE| wogoLtiar o A%
16.3.1. Rear-view mirrors must be| mounted or adjusted in such a way| e 5d AFER TN RT R TR ek L FHIHIH 23
mounted or adjusted in such a way| that the distance of the centre of the| p& » ﬁ Fofe ¢ CBLIERTEI R 5o P RUSAL FREFE D F =
that the distance of the centre of the| reflective surface, as measured in a| e f £¢ w2z KoL a1 =] 5 o

reflective surface, as measured in a
horizontal plane, is at least 280 mm
outward from the longitudinal vertical
plane passing through the centre of
the steering head of the wvehicle.

horizontal plane, is at least 280 mm
outward from the longitudinal
vertical plane passing through the
centre of the steering head of the
vehicle. Before the measurement, the

NORR e AR
T3 23 % o “ﬁ@&ﬁ“u}ﬁf?‘;’%ﬁﬁf

L - R

74

52.2 #75 VI #Foh3Aa e F 2
R o HE IR AR o
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Before the  measurement, the| handlebar shall be placed in the
handlebar shall be placed in the| straight ahead position and the
straight ahead position and the| mirror(s) shall be adjusted to its
mirror(s) shall be adjusted to its| (their) normal position.

(their) normal position.
[UNR81 16,3 EHAZE]

15.2.3. Adjustment 15.2.3. Adjustment 6 FHEAAT LY A- % RET |6 RS- L kg™ HHE
15.2.3.1. If a Class | mirror is fitted, it|15.2.3.1. The interior mirror shall be| H ¥ 2 & faFfEH o ey r] o W
shall be capable of being adjusted by| capable of being adjusted by the|6.1 &% %MZ* N#z 2 §m | #fisl > 6.1 M2 N2 dmd N LGB LR
the driver from the driving position. driver from his driving position. NEEERRER Fwn ¥ | i 5§ B Fm iy e
15.2.3.2. If a Class II, 1II, 1V or VII|15.2.3.2. The exterior mirror situated| % =+ DR H f_g;”ﬁ HER-AIR izr ’ 5;5@ HENERE R B34 1
mirror is fitted on the driver's side, it on the driver's side shall be capable| 111 . |V & VII #giis > plH A 5| R X5 % E® 3 Te (D

shall be capable of being adjusted| of being adjusted from inside the R R E ,35&—'}!?]2—%{.‘ ERETTAK| PHE-ZFFE)editd ohgd
from inside the vehicle while the door| vehicle while the door is closed,| (& rpgp » 2 ¢+ @) 32 o G a2 B A ¥ AR
ibs closed, ralllthough the V\gndow mz;y alrt]hough the Wingow maybbelopker:j. BHM AR e Tk B RA R | RAGA ZAETT AT R
e open. The mirror may, however, be| The mirror may, however, be locked| s« i 1s % 1% 5 = 2 grap = w28 = B 5 g o
locked in position from the outside. in position from the outside. ﬁ; Tit%% ;;;rﬁ AETEEALR) LR
15.2.3.3. The requirements of paragraph|15.2.3.3.  The  requirements  of e
15.2.3.2. above do not apply to| paragraph 15.2.3.2. above do not
mirrors which, after having been| apply to exterior mirrors which, after
knocked out of alignment, can be| having been knocked out of

returned to their former position| alignment, can be returned to their

without the need for adjustment. former position without the need for
adjustment.

15.2.4. Fields of vision 15.2.4. Fields of vision 7. B f@ARTT S 7. B §RALGLALTT ¢

15.2.4.1. Class | rear-view device 15.2.4.1. Interior rear-view mirror{7.1 T #g{s > ARTF AR 7.1 B pPARE(T 8p) -

The field of vision shall be such that the| (Class I) BEREHe 2 RIES > i ok B gt d )RS i ok TR
driver can see at least a 20 m wide, The field of vision shall be such that] *g& g 2-EEAI > 5= 0] &+ FL-BERRICLZZ 02
flat, horizontal portion of the road| the driver can see at least a 20 m| =2 2 AW ®F & > B P T g 20| 2 440 ‘gviga ) _j_q LI O A B
centred on the vertical longitudinal| wide, flat, horizontal portion of the| # 4w %5 > ¥ &K 5@—‘55‘—;,@;@%& oA G K B H B A
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median plane of the vehicle and| road centred on the vertical| = = O 2 % gféat ¥ (4eBlz #7| O =% e flidzt ¥ (4o@B= #77 ) o
extending from 60 m behind the| longitudinal median plane of thel =+ ) - G ANIEZEY
driver's ocular points (Figure 4) to the| vehicle and extending from 60 m| [:5£% 5345 ]
horizon. behind the driver's ocular points
ERENGFER] (Figure 4) to the horizon.
[FF=5 M)
15.2.4.2. Class Il main rear-view device [15.2.4.2. Main exterior rear-view|7.2 1l #F3 & {3 AR L§ 7.2 4 & eh3nap gl #g) :
15.2.4.2.1. Main rear-view device on the| mirrors Class Il 721 BBl &g 2 ARTFEE HER(721 FRpD ARG 4): KR
driver's side 15.2.4.2.1. Exterior rear-view mirror| i g IlI I 2 FavRT R FR I T 2 TR T RS

The field of vision shall be such that the
driver can see at least a 5 m wide, flat,
horizontal portion of the road, which
is bounded by a plane which is
parallel to the median longitudinal
vertical plane and passing through the
outermost point of the vehicle on the
driver's side of the vehicle and
extends from 30 m behind the driver's
ocular points to the horizon.

In addition, the road shall be visible to
the driver over a width of 1 m, which
is bounded by a plane parallel to the
median longitudinal vertical plane and
passing through the outermost point
of the vehicle starting from a point 4
m behind the vertical plane passing
through the driver's ocular points (see
Figure 5).

on the driver's side

The field of vision shall be such that
the driver can see at least a 5 m wide,
flat, horizontal portion of the road,
which is bounded by a plane which
is parallel to the median longitudinal
vertical plane and passing through
the outermost point of the vehicle on
the driver's side of the vehicle and
extends from 30 m behind the
driver's ocular points to the horizon.

In addition, the road shall be visible to
the driver over a width of 1 m, which
is bounded by a plane parallel to the
median longitudinal vertical plane
and passing through the outermost
point of the vehicle starting from a
point 4 m behind the vertical plane
passing through the driver's ocular
points (see Figure 5).

15.2.4.2.2. Exterior rear-view mirror
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15.2.4.2.2. Main rear-view device on the| on the passenger's side BIERLALFIIOT Y| RLAPHFII T AR Tk
passenger's side The field of vision shall be such that| e kT Em AR > ZARH F P E D | Ka R > ZRFRPFLD HED
The field of vision shall be such that the| the driver can see at least a 5 m wide,| #m%w ¢ < 6» TErEadmiER| P oa TiE2 28Rkt Rt
driver can see at least a 5 m wide, flat,| flat, horizontal portion of the road, ﬁx hplApr 2 Te LR TE| AL Ta LR BAER K
horizontal portion of the road, which| which is bounded on the passenger's F' PRERfE S 2 0o % RS AE] mEis 3 = ) % AN oo@
is bounded on the passenger's side by| side by a plane parallel to the median| ® - @ 2 » F# 5 8- =2 F 2| v, g F P - >t R BAR
a plane parallel to the median| longitudinal vertical plane of the| E.ARTF » (ZARTF BB H D IRUD ¥ | m , D Rl B R AL
longitudinal vertical plane of the| vehicle and passing through the| & T {72 28 §mLZ R RAP| (70 mp Bk Bt Rldp 2
vehicle and passing through the| outermost point of the vehicle onthe| *»2 T & % ¥R > & & 8 dﬁ PRBhl 1gon B R B gL 1S
outermost point of the vehicle on the| passenger's side and which extends| &= w &2 el 62t ¥ (LB =)| , o« UL ts i (A=) o
passenger's side and which extends| from 30 m behind the driver's ocular| [ ;5% 513265 ] [ 3552 TH|5E )
. . . . . aHZ
from 30 m behind the driver's ocular| points to the horizon.
points to the horizon. In addition, the road shall be visible to
In addition, the road shall be visible to| the driver over a width of 1 m, which
the driver over a width of 1 m, which| is bounded by a plane parallel to the
is bounded by a plane parallel to the] median longitudinal vertical plane
median longitudinal vertical plane and| and passing through the outermost
passing through the outermost point| point of the vehicle starting from a
of the vehicle starting from a point 4| point 4 m behind the vertical plane
m behind the vertical plane passing| passing through the driver's ocular
through the driver's ocular points (see| points (see Figure 5).
Figure 5). E2E NYIFRME]
2% NYIERE ]
15.2.4.3. Class Il main rear-view|15.2.4.3. Main exterior rear-view|7.3 11l #F3 & {5 > ARTF X ¥ 7.3 A & & shARA (I 5E) ¢
device mirrors Class 111
15.2.4.3.1. Main rear-view device on the|15.2.4.3.1. Exterior rear-view mirror|7.3.1 & S i & {6 > RF %8 > R |7.31 Rl 2 "Wii‘?‘i Hi = - ﬁ%s £
driver's side on the driver's side Aok TG P LEmERR- K| RTRE g LERERR- K
The field of vision shall be such that the|The field of vision shall be such that] % & % > 22 2% 2 ALK R B > It Ee '2 T2 AT RB O %
driver can see at least a 4 m wide, flat,| the driver can see at least a 4 m wide,| %A %8 f &2 @ R P s | AR RS BRhed EE ke SR T
horizontal portion of the road, which| flat, horizontal portion of the road,| T {7, ¥ ¢ & ym¥ % RSt RigbAp| (7 > © 22 8 §m ¥ % )& b ] 24D
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is bounded by a plane parallel to the| which is bounded by a plane parallel| *» » & @ KRS = 0= 2| 2 TERERFREL D - 02 ¢
median longitudinal vertical plane and| to the median longitudinal vertical /ét@?iféiﬂi om® »gvgila @i%éhi om® »gvgilla

passing through the outermost point
of the vehicle on the driver's side of
the vehicle and extends from 20 m
behind the driver's ocular points to the
horizon (see Figure 6).

In addition, the road shall be visible to
the driver over a width of 1 m, which
is bounded by a plane parallel to the
median longitudinal vertical plane and
passing through the outermost point
of the vehicle starting from a point 4
m behind the vertical plane passing
through the driver's ocular points.

15.2.4.3.2. Main rear-view device on the
passenger's side

The field of vision shall be such that the

driver can see at least a 4 m wide flat,
horizontal portion of the road which is
bounded by a plane parallel to the
median longitudinal vertical plane
passing through the outermost point
of the vehicle on the passenger's side
and which extends from 20 m behind
the driver's ocular points to the
horizon (see Figure 6).

plane and passing through the
outermost point of the vehicle on the
driver's side of the wvehicle and
extends from 20 m behind the
driver's ocular points to the horizon
(see Figure 6).

In addition, the road shall be visible to
the driver over a width of 1 m, which
is bounded by a plane parallel to the
median longitudinal vertical plane
and passing through the outermost
point of the vehicle starting from a
point 4 m behind the vertical plane
passing through the driver's ocular
points.

15.2.4.3.2. Exterior rear-view mirror
on the passenger's side

The field of vision shall be such that
the driver can see at least a 4 m wide
flat, horizontal portion of the road
which is bounded by a plane parallel
to the median longitudinal vertical
plane passing through the outermost
point of the wvehicle on the
passenger's side and which extends
from 20 m behind the driver's ocular
points to the horizon (see Figure 6).

In addition, the road shall be visible to

In addition, the road shall be visible to
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the driver over a width of 1 m, which| the driver over a width of 1 m, which ERYINFER]
is bounded by a plane parallel to the| is bounded by a plane parallel to the
median longitudinal vertical plane and| median longitudinal vertical plane
passing through the outermost point| and passing through the outermost
of the vehicle starting from a point 4| point of the vehicle starting from a
m behind the vertical plane passing| point 4 m behind the vertical plane
through the driver's ocular points. passing
SHSE NI ] through the driver's ocular points.
25 NI ]
15.2.4.4. Class IV wide-angle view|15.2.4.4. "Wide-angle" exterior mirror|7.4 IV R & RTF £ 7.4 B & & b L& (IVER) -
device (Class IV) 741 Bmvd BFRplzZ B ARTLTAL BRI BRRI2ZD PR LR
15.2.4.4.1. Wide-angle view device on|15.2.4.4.1.  "Wide-angle" exterior] ¥ 331 > -3 22 kT RG | HFFI -1 ¢ ﬁ*m kT8 &
the driver's side mirror on the driver's side AP AT RE NI D R Y| AR GART RS A D R
The field of vision shall be such that the|The field of vision shall be such that| & {72 &2 & §mE % RI& Rl4p| <6 T 72 25 f5F % pls o ipl4p
driver can see at least a 15 m wide,| the driver can see at least a 15 m| 72 TG SR - FjCE R H R B 22 T e SR > LIERFRE
flat, horizontal portion of the road,| wide, flat, horizontal portion of the| &> 3 >+ &% g fsae i 3= 7| 833 5L+ D% ifsae i p|- 7
which is bounded by a plane parallel| road, which is bounded by a plane| =% fe-® 2 » EREFT gIle.T| X% jgen  FRET gile .
to the median longitudinal vertical| parallel to the median longitudinal|] = & % 2 i BLAREY » 3ZARTF Jesb 4| = ° %\lﬁ&*%ﬁﬁ% P FEARTT R B
plane of the vehicle and passing| vertical plane of the vehicle and| &2 fg4im ¢ wg T i7¥ & @ qtrﬁi HhmEeY vn TEE A EE
through the outermost point of the| passing through the outermost point 5& Pl E vk 47 2. T G & § o Boplb ot pApr 2 Te SR X
vehicle on the driver's side and which| of the vehicle on the driver's side and| < % ¢ pe g8 = - -3 = ¢ )f@ﬁ_ A B I A WA
extends from at least 10 m to 25 m| which extends from at least 10 m to lgai e (KEL BI)-e fSEN (2LEBIT) -
behind the driver's ocular points. 25 m behind the driver's ocular
points.
In addition, the road shall be visible to|In addition, the road shall be visible to
the driver over a width of 4.5 m,| the driver over a width of 4.5 m,
which is bounded by a plane parallel| which is bounded by a plane parallel
to the median longitudinal vertical| to the median longitudinal vertical
plane and passing through the| plane and passing through the
outermost point of the vehicle starting| outermost point of the vehicle
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from a point 1.5 m behind the vertical
plane passing through the driver's
ocular points (see Figure 7).

starting from a point 1.5 m behind
the vertical plane passing through the
driver's ocular points (see Figure 7).

the driver can see a flat horizontal

15.2.4.4.2. Wide-angle view device on|15.2.4.4.2.  "Wide-angle" exterior|7.42 B &+ d %k 2 Rz B £ LT (742 ER7d nf 2Rl 2 IR &
the passenger's side mirror on the passenger's side EERII A -T2 Favk TR AREFIIE - T 28 Tk TR
The field of vision shall be such that the|The field of vision shall be such that| & 4RLTF » 3ZARTF F 3 11 &7 B @ | 6 ARTF - 32ARTF ® 3 11 22 B dm i w
driver can see at least a 15 m wide,| the driver can see at least a 15 m| @ wa T {72 2@ @ L E R ¢ wg T F 2 dEE R REt
flat horizontal portion of the road,| wide, flat, horizontal portion of the| fltp*» 2 T & 5% - & ¥ 5«% AR 2 T h 2Rk T RE ,&éiﬁ
which is bounded by a plane parallel| road, which is bounded by a plane| P:2E7s > 3 > L 2= Bfifsae ® E'J PLELIS S 3 b Lo w B s v oF
to the median longitudinal vertical| parallel to the median longitudinal| = 7 2% jige @ ® » E®REF FHR| 7o geomr s K ET 53
plane of the vehicle and passing| vertical plane of the vehicle and| w .1 =% F2 BT » ZART®R| 5 7 o« B BT 0 AT R
through the outermost point of the| passing through the outermost point| & & fE%we ¥ & T 72 B dE o m g R Y R T EE 8D g
vehicle on the passenger's side and| of the vehicle on the passenger's side| & % ip|& *t Ri4p*r 2. T & 5 2R - BB Bt plAp 2 Ta 28R
which extends from at least 10 m to| and which extends from at least 10 m| 3 8 % ¢ P gR 12 > - -3 = Sy KRS EPELs S - T 2T
25 m behind the driver's ocular points.| to 25 m behind the driver's ocular| 7ifsz® (KEL BI)e A (;i BT)-
In addition, the road shall be visible to| points. [:F2% T HFEFR]) [%9@%?@]?7&]
the driver over a width of 4.5 m,|In addition, the road shall be visible to S
which is bounded by a plane parallel| the driver over a width of 4.5 m,
to the median longitudinal vertical| which is bounded by a plane parallel
plane and passing through the| to the median longitudinal vertical
outermost point of the vehicle starting| plane and passing through the
from a point 1.5 m behind the vertical| outermost point of the vehicle
plane passing through the driver's| starting from a point 1.5 m behind
ocular points (see Figure 7). the vertical plane passing through the
HEETHIFEFE] driver's ocular points (see Figure 7).
(G525 NI ]
15.2.4.5. Class V close-proximity view|15.2.4.5. "Close-proximity" exterior ~ |7.5 V31T RI4R2F £ § 7.5 #F 3837 AR G(V #E) -
device mirror (Class V) HARDF & F i B BB ¢hiplg Ld T \HALI Tp'% Bwisdhiplg Ld T
The _fleld of vision shall bg such that jthe The field of vision shall be such that FlEE G TS FRGRTRG | SR G TS ERSRT RS
driver can see a flat horizontal portion (B=~A-B): (Bl A-~B):
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of the road along the side of the| portion of the road along the side of
vehicle, bounded by the following| the wvehicle, bounded by the
vertical planes (see Figures 8a and| following vertical planes (see
8b): Figures 8a and 8b):

15.2.45.1. The plane parallel to the|15.2.4.5.1. The plane parallel to the7.5.1 T {7t & §m% s » <o 7 i #§(7.5.1
median longitudinal vertical plane of| median longitudinal vertical plane of| # 3k % & | K S 458 £ . ¢F ghz T

T FAd R Y wm P
R LA RE BAgD B ook gh2 T

L
the vehicle which passes through the| the vehicle which passes through the| & - Hoo
outermost point of the vehicle cab on| outermost point of the vehicle cab on
the passenger's side; the passenger's side;
15.2.45.2. In the transverse direction,|15.2.4.5.2. In the transverse direction,|7.5.2 T 7375 1%7it T 5 ¥ 222 § (752 T F>751%1iE T o ¥ 22 K
the parallel plane passing at a distance| the parallel plane passing at a] wied=- o2 2 T 5 ; wREH - SR 2 Tg
of 2 min front of the plane mentioned| distance of 2 m in front of the plane
in paragraph 15.2.4.5.1. above. mentioned in paragraph 15.2.4.5.1.

15.2.4.5.3. To the rear, the plane parallel| above.

to the vertical plane passing through|15.2.45.3. To the rear, the plane|7.5.3 B FE® F P Bhd s T 753 HUFERFPRGOLE 6 L
the driver's ocular points and situated| parallel to the vertical plane passing| 2 T » T g = FZLEm s T2 T o> PTG =% L1 g (8
at a distance of 1.75 m behind that| through the driver's ocular pointsand| = - -= 7 =% fg-e F - ST DR e
plane; situated at a distance of 1.75 m
behind that plane;

15.2.45.4. To the front, the plane|15.2.45.4. To the front, the plane(7.5.4 £ i iE K % FRELD 6T 7754 PR W HREELE G T
parallel to the vertical plane passing| parallel to the vertical plane passing| 2z T w » p* T g =3 FZLi g > | 2 Tq > PTG 3% g
through the driver's ocular points and| through the driver's ocular points and| - =% eo FHEI fHFFRGHE L] - D% e LB HEEHED 5
situated at a distance of 1 m in front| situated at a distance of 1 min front| 2 £E w6 > LU FERFRY) 2 Lifoe DL BER LRI
of that plane. If the vertical transverse| of that plane. If the wvertical| 2. €% & FFREHE | 3t — % » Q4R 2.8 o FFEEHE-] - 22 > Al4R
plane passing through the leading| transverse plane passing through the| ¥ 2% iRra & 2. T o 2% W UZFSEHEH 2 Ta 2 &7
edge of the vehicle bumper is less| leading edge of the vehicle bumper is| zEw-° Jiw ©

than 1 m in front of the vertical plane| less than 1 m in front of the vertical
passing through the driver's ocular| plane passing through the driver's
points, the field of vision shall be| ocular points, the field of vision shall
limited to that plane. be limited to that plane.
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15.2.4.5.5. In the case the field of vision
described in Figures 8a and 8b can be
perceived through the combination of
the field of vision from a Class IV
wide-angle view device and that of a

15.2.4.5.5. In case the field of vision
described in Figures 8a and 8b can
be perceived through the
combination of the field of vision
from a Class IV wide-angle mirror

Class VI front-view device, the| and that of a Class VI front mirror,
installation of a Class V| the installation of a Class V close
close-proximity view device is not| proximity mirror is not compulsory.
compulsory. s NYIFRRK]

B2 NYIFERK]

755 F7 d IVER £ 07 558 2 VI
s w

mITEE L5 AR AB

T 2 ARTE ] IV AT RIARTE %
B el E K e
(G ANIEZED

755 £7d IV &R &Lz VI %
P HMLLE LS LR AsB A
2 AT 0 RV OATAT D Ch AR
LR I

HZH NIRE]

15.2.4.5.6. On the passenger side only,
the field of vision shall also be such
that the driver can see a flat horizontal
portion of the road along the side of
the vehicle which is outside the field
defined in paragraphs 15.2.4.5.1. to
15.2.4.5.4. above but within the field
bounded by the following vertical
planes; the front of this field of vision
may be rounded off with a radius of
2,000 mm (see Figures 8c and 8d):
[52% Ny ]

15.2.45.7. In the transverse direction,
the parallel plane passing at a distance
of 45 m in front of the plane
mentioned in paragraph 15.2.4.5.1.
above.

15.2.4.5.8. To the rear, the plane parallel
to the vertical plane passing through

15.2.4.5.6. On the passenger side only,
the field of vision shall also be such
that the driver can see a flat
horizontal portion of the road along
the side of the vehicle which is
outside the field defined in
paragraphs 15.2.4.5.1. to 15.2.4.5.4.
above but within the field bounded
by the following vertical planes; the
front of this field of vision may be
rounded off with a radius of 2,000
mm (see Figures 8c and 8d):
(=5 THIFRE]

15.2.4.5.7. In the transverse direction,
the parallel plane passing at a
distance of 4.5 m in front of the
plane  mentioned in paragraph
15.2.4.5.1. above.

15.2.45.8. To the rear, the plane
parallel to the vertical plane passing
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the driver's ocular points and situated
at a distance of 1.75 m behind that
plane.

15.2.459. To the front, the plane
parallel to the vertical plane passing
through the driver's ocular points and
situated at a distance of 3 m in front
of that plane. This field of vision may
be partially provided by a front-view
device (Class VI).

15.2.45.10. The field of vision
prescribed in paragraphs 15.2.4.5.6. to
15.2.45.9. above may be partially
provided by a wide-angle view device
(Class V) or a combination of a
closeproximity view device (Class V)
and a front-view device (Class VI).

through the driver's ocular points and
situated at a distance of 1.75 m
behind that plane.

15.2.45.9. To the front, the plane
parallel to the vertical plane passing
through the driver's ocular points and
situated at a distance of 3 m in front
of that plane. This field of vision
may be partially provided by a front
mirror (Class VI).

15.2.45.10. The field of vision
prescribed in paragraphs 15.2.4.5.6.
to 15.2.4.5.9. above may be partially
provided by a "wide-angle" exterior
mirror (Class 1V) or a combination
of a close-proximity exterior mirror
(Class V) and a front mirror (Class
VI).
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e

GRS Z&E(VI &‘F‘)ﬁ o

7510 } #7561 7.5.9% 42 i §
Bl 2 v mizemd &R0 EE (IV
7)) JR 0 A iTRIARDT B (V)

B E R ER (VI) ESHRE

'al‘

AR 4

4“};{@7‘ _l‘i o

(759 W 22 B K B P B

70 Aty dd o

-

] ﬁ"@’;
lmoLL;fﬁ_,W?%]%]—“*Klyi‘Ld T
A (VI D)3 i -

” lrmL

ml =

7510 1 if 7.5.6 3 7.5.9 44t 2 ARIF

#[ﬂ,ﬁ Wiz d B & D LALE
(IV#) i & d irip @ Mfué—yz(v
QF')E’.@ T %Rf’i(V') @ £ o

15.2.45.12. The field of vision
prescribed in paragraphs 15.2.4.5.1. to
15.2.45.4. may be viewed using a
combination of a close-proximity
view device (Class V) and a
wide-angle view device (Class 1V).

In such cases the close-proximity view
mirror (Class V) shall provide at least
90 per cent of the field of vision
prescribed in paragraphs 15.2.4.5.1 to
15.2.45.4. and the Class IV mirror
shall be adjusted in a way that it

15.2.45.12. The field of vision
prescribed in paragraphs 15.2.4.5.1.
to 15.2.4.5.4. may be viewed using a
combination of a close-proximity
exterior mirror (Class V) and a
"wide-angle" exterior mirror (Class
V).

In such cases the close-proximity
exterior mirror (Class V) shall
provide at least 90 per cent of the
field of wvision prescribed in
paragraphs 15.2.4.5.1 to 15.2.4.5.4.

7512 tif 751 % 754872 AW
P TR TR XE (V)
PR AT LRV &)z s @
kg o
bR AT RIAREF LR (V)
Bt B F i 7.5.1 3 7.5.4 #R TR
BREFEICF A4 000 IVER
B b PRI 7.4.2 9T 2 ARTF o

7.5.12 *if 7.5.1 2 754 T 2K

%@’ﬂ 4 1208 ARGV 3)
ZR & D Pziﬁ:(lv Bp)2 B
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E R T 20T RIAR ALV AF)
Bk ik 751 1 7.5.4 S0 TAR
TEELCEA 24002 IVER
Bl b PR 7.4.2 ik 2 AT o
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simultaneously provides the field of
vision  prescribed in  paragraph
15.2.44.2.

and the Class IV mirror shall be
adjusted in a way that it
simultaneously provides the field of
vision prescribed in  paragraph
15.2.4.4.2..

15.2.4.6. Class VI front-view device

15.2.4.6.1. The field of vision shall be
such that the driver can see at least a
flat horizontal portion of the road,
which is bounded by:

(@) A transverse vertical plane through
the outermost point of the front of the
vehicle;

(b) A transverse vertical plane 2,000
mm in front of the plane defined in
(a);

(c) A longitudinal vertical plane parallel
to the longitudinal vertical median
plane going through the outermost
side of the vehicle at the driver's side;
and

(d) A longitudinal vertical plane parallel
to the longitudinal vertical median
plane 2,000 mm outside the outermost
side of the vehicle opposite to the
driver's side.

The front of this field of vision opposite
to the driver's side may be rounded off
with a radius of 2,000 mm (see Figure

15.2.4.6. Front mirror (Class VI)

15.2.4.6.1. The field of vision shall be
such that the driver can see at least a
flat horizontal portion of the road,
which is bounded by:

(a) A transverse vertical plane through
the outermost point of the front of
the vehicle;

(b) A transverse vertical plane 2,000
mm in front of the plane defined in
(a);

(c) A longitudinal vertical plane
parallel to the longitudinal vertical
median plane going through the
outermost side of the vehicle at the
driver's side; and

(d) A longitudinal vertical plane
parallel to the longitudinal vertical
median plane

2,000 mm outside the outermost side
of the vehicle opposite to the driver's
side.

The front of this field of vision
opposite to the driver's side may be
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For the defined field of vision, see also
paragraph 15.2.4.9.2. below.

The provisions for Class VI front-view
devices are compulsory for forward
controlled (as defined in paragraph
12.5. of this Regulation) vehicles of
categories N2 > 7.5t and N3.

If vehicles of these categories cannot
fulfil the requirements by using a
front-view device, a vision support
system shall be used. In the case of a
vision support system this device shall
be able to detect an object of 50 cm
height and with a diameter of 30 cm
within the field defined in Figure 9.

15.2.4.6.2. However, if the driver can
see, taking into account the
obstructions by the A-pillars, a
straight line 300 mm in front of the
vehicle at a height of 1,200 mm above
the road surface and which is situated
between a longitudinal vertical plane
parallel to th longitudinal vertical
median plane going through the
outermost side of the vehicle at the
driver's side and a longitudinal

rounded off with a

radius of 2,000 mm (see Figure 9).
iE2H MR ]

For the defined field of vision, see also
paragraph 15.2.4.9.2. below.

The provisions for front mirrors are
compulsory for forward controlled
(as defined in paragraph 12.5. of this
Regulation) vehicles of categories
N2 >7.5tand N3.

If vehicles of these categories cannot
fulfil the requirements by using a
front mirror or a camera/monitor
device, a vision support system shall
be used. In the case of a vision
support system this device shall be
able to detect an object of 50 cm
height and with a diameter of 30 cm
within the field defined in Figure 9.
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vertical plane parallel to the| longitudinal vertical plane parallel to
longitudinal vertical media plane 900| the longitudinal vertical median

mm outside the outermost side of the
vehicle opposite to the driver's side, a
Class VI device for indirect vision is
not mandatory.

plane 900 mm outside the outermost
side of the vehicle opposite to the
driver's side, a front mirror of Class
/I is not mandatory.

15.2.4.7. Class VII
mirror

15.2.4.7.1. Main rear-view mirror on the
driver's side

The field of vision shall be such that the
driver can see at least a 2.50 m wide,
flat, horizontal portion of the road,
which is bounded by a plane parallel
to the median longitudinal vertical
plane and passing through the
outermost point of the vehicle on the
driver's side of the vehicle and
extends from 10 m behind the driver's
ocular points to the horizon (see
Figure 10).

15.2.4.7.2. Main rear-view mirror on the
passenger's side

The field of vision shall be such that the
driver can see at least a 4 m wide flat,
horizontal portion of the road which is
bounded by a plane parallel to the
median longitudinal vertical plane
passing through the outermost point
of the vehicle on the passenger's side

main rear-view

15.2.4.7. L-category mirror
VII).

15.2.4.7.1. Exterior rear-view mirror
on the driver's side

The field of vision shall be such that
the driver can see at least a 2.50 m
wide, flat, horizontal portion of the
road, which is bounded by a plane
parallel to the median longitudinal
vertical plane and passing through
the outermost point of the vehicle on
the driver's side of the vehicle and
extends from 10 m behind the
driver's ocular points to the horizon
(see Figure 10).

15.2.4.7.2. Exterior rear-view mirror
on the passenger's side

The field of vision shall be such that
the driver can see at least a 4 m wide
flat, horizontal portion of the road
which is bounded by a plane parallel
to the median longitudinal vertical
plane passing through the outermost

(Class

point of the wvehicle on the

78VIzE & (2~

LA D (LB )

781 #Ex ’g 5 quiz

Fene ok TR
Kf&i*é:
‘?\7% ’ Eﬂfb"’? ¥
= NN 4 T f’T s ¥

Rl BEAR 27 0 TR B

0 = % Reflfsut

2

%

7.8.2 f‘q/’{"‘%f\
Jene ok TR
RERI
o AN R
LT v
#E*? JEP S
[f@,(jj_fgiﬁnz‘ o

)‘EE 2
FEEZ

v

(

R

BTy
g é;ﬁf’i.ié 7] B o

& PR BL (S -
W oo

F R
LS
.:!zgz'\

f

S ANIES)

‘?F&)‘ ’ ;x;fﬂa
‘:’ ‘\*‘i —I f‘l’ b
RIBEAR 2 > T K iﬁé
O \ 4 {@rfl]&ﬁi]é °

7.8.2 ;w&a&m
Pt ook T K

-E

AT R &
Uﬂ T ]'—r ) ‘7' bti éi
R -
RO lfs W oo

GESRNIEZED)|

24




13 P

RN E

RPN EREY T %

HRE PN EHRIE

and which extends from 20 m behind
the driver's ocular points to the
horizon (see Figure 10).

S MIIFRIE]

passenger's sid and which extends

from 20 m behind the driver's ocular

points to the horizon (see Figure 10).
1275 MYIEER]

15.2.4.9. Obstructions

15.2.4.9.1. Class | rear-view devices

The field of vision may be reduced by
the presence of devices such as sun
visors, windscreen wipers, heating
elements and stop lamp of category
S3, provided that all these devices
together do not obscure more than 15
per cent of the prescribed field of
vision. Headrests or framework or
bodywork such as window columns of
rear split doors, rear window frame
shall be excluded from the
calculation. This requirement shall be
tested by projection on to a vertical
plane at right angles to the
longitudinal centre plane of the
vehicle. The degree of obstruction
shall be measured with the sun visors
folded back.

15.2.4.9.2. Classes Il, 11, 1V, V, and VI
devices for indirect vision and Class
VII mirrors

In the fields of vision specified above,
obstruction due to the bodywork and

15.2.4.9. Obstructions

15.2.4.9.1. Interior rear-view mirror
(Class I)

The field of vision may be reduced by
the presence of devices such as sun
visors, windscreen wipers, heating
elements and stop lamp of category
S3, provided that al these devices
together do not obscure more than 15
per cent of the prescribed field of
vision. Headrests or framework or
bodywork such as window columns
of rear split doors, rear window
frame shall be excluded from the
calculation. This requirement shall
be tested by projection on to a
vertical plane at right angles to the
longitudinal centreplane of the
vehicle. The degree of obstruction
shall be measured with the sun visors
folded back.

15.2.4.9.2. Exterior mirrors (Classes Il,
I, 1V, V, VIl and VII)

In the fields of vision specified above,
obstruction due to the bodywork and
its components, such as other cab
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its components, such as other cab| mirrors, door handles, outline marker| FrAR2F & » H “fifg jr2 AR 4o 47| T do? Q@R TR L A 2 -

devices for indirect vision, door| lights, direction indicators and front| Bz 2 F A2 - 0 BlEH| O > BIRE? 7]~ ’%’}FEZ

handles, outline marker lights,| and rear bumpers, as well as| >3 g - chI KA D iﬁ‘v’v“ oo
direction indicators and front and rear| reflective-surface cleaning )I*VIZ:\;WLﬁ ToBmT s A #r ;%ﬁ fom oA EJJ - - R
bumpers, as well as reflective-surface| components, shall not be taken into 5%:4 fo @ F %} s EARLTF R T 7ig = VI é;T ALY
cleaning components, shall not be| account if they are responsible for a EARIF R T T a\vmﬁm% £ Eﬂ’r\: ARREEA2Z- 0 27
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taken into account if they are
responsible for a tota obstruction of
less than 10 per cent of the specified
field of vision. In the case of a vehicle
designed and constructed for special
purposes where, due to its special
features, it is not possible to meet this
requirement, the obstruction of the
required field of vision of a Class VI
mirror caused by the special features
may be more than 10 per cent but not
more than necessary for its special
function.

total obstruction of less than 10 per
cent of the specified field of vision.
In the case of a vehicle designed and
constructed for special purposes
where, due to its special features, it
is not possible to meet this
requirement, the obstruction of the
required field of vision of a Class VI
mirror caused by the special features
may be more than 10 per cent but not
more than necessary for its special
function.
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16. Requirements for devices for
indirect vision other than mirrors
16.1. Class | to IV camera-monitor

devices (see Annex 12)

Unless otherwise provided in this
Regulation, the definitions and
symbols used in paragraph 16.1. are in
accordance with 1SO 16505:2015,
Chapters 3 and 4.

Unless otherwise provided in this
Regulation, the requirements given in

8. IZIVigHEF-pr xR
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paragraph 16.1. shall be verified
according to the test procedures given
in 1SO 16505:2015, Chapter 7, where
available.

16.1.1. Intended use, activation and
deactivation

The intended use shall be mentioned
within the operator's manual. The
procedure  for  activation  and
deactivation of the CMS of Classes Il
and 11l shall allow a safe use of the
vehicle.

The CMS shall be activated when the
vehicle is opened (e.g. unlocking of
the doors, opening of a front door or
any other means by the choice of the
manufacturer).

In addition to the requirements
mentioned in paragraph 15.2.1.1.2.,
after each engine switch-off the
system shall remain operational for a
period of at least T1 = 120 s. Afte T1
period and for a period of at least T2
= (420-T1) seconds the system shall
be able to be reactivated such that the
required field of wvision is made
available within 1 second by
manoeuvring any front door opening
automatically and, if available,
manually by the driver. After T2

8.1.1 3¢ #p * i2 (Intended use) ~ B fx
(Activation) 2 & B (Deactivation)

#F AR INFTRE ZIEE Y R
oo 12 SR 48-0 7 B & %2
BEcs B PALRE R -2 §H2 % 2
,’g * o

Y 2 CEE N R S -
J
MRz d v A Eh g2 Tt
GV HBER-E T SRR
;5;’( o

1 A4 TR K E - S
"BSIFE M CMS AR S
Firk- = Of(T1) -
ERTIER 2 6203 2T2(Fe = ()
TOH PN > R fiGBE e o
BTS¢ 0 g - Fj2 L fade
g iR R 2 AT > VYR
ol i A

T2pF i 2 RS- B R AR S
(] dofcde B dm i e a0 P B Eaiff A7)
Sl VA A =3 )

27




HIgp

R E

TR ERIEY ¥ &

HRERPN 2 RiE2

period the system shall be able to be
reactivated within 7 seconds (e.g. by
initiating any front door opening
process).

Notwithstanding the provisions above,
any other concept to activate or
deactivate the system shall be
demonstrated to the satisfaction of the
Technical Service within the safety
concept that is provided according to
the provisions in Annex 12, paragraph
2.

F e btz Zied B B
MR PEs PRI AR ET R
BATEYE | Rw2 1220 %
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16.1.1.1. Default view

In default view the CMS shall show the
field of view at least as defined in
paragraph 15.2.4., with at least the
required magnification and resolution
as defined in paragraph 16.1.3.

In the case of mirror and CMS dual
function system of Class I, the CMS
mode shall be set by the driver.
Activation and deactivation device
shall be located directly on the mirror
and CMS dual function system.
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16.1.1.2. Luminance and contrast
adjustment

If manual adjustment is provided, the
operator's manual shall provide
information on how to change the
luminance/contrast.
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16.1.1.3. Overlay requirements within
the minimum required field of vision

Overlays shall display only rearward
driving-related visual information.

Only temporary overlays are allowed.

All overlays shall be considered as an
obstruction  regardless of their
transparency.

Each overlay shall not exceed 2.5 per
cent of the required field of view
displayed surface of the
corresponding class.

The total surface of all obstructions
shall not exceed the provision of
paragraph 15.2.4.9.1. or 15.2.4.9.2. at
the same time.

Overlay and any other obstruction
surface shall be determined (for
example on screenshots) taking into
account the worst case(s).
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16.1.2. Operating readiness (System
availability)

Non-operation of the system shall be
recognizable to the driver is*/ (e.g.
CMS failure by,

i.e.**/ warning indication, display
information, absence of status
indicator). The information for the
driver shall be explained in the
operator's manual.
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16.1.3. Magnification and resolution

16.1.3.1. Magnification factor

The minimum and the average
magnification factors of the CMS, in
both horizontal and vertical directions
shall not be lower than the minimum
average magnification factor indicated
below.

The minimum magnification factor shall
not be less than:

(a) for Class I: 0.31;

(b) for Class Il (driver's side): 0.26;
(c) for Class Il (driver's side): 0.29;
(d) for Class IV (driver's side): 0.054;

(e) for Class Il (passenger's side): 0.13;

(f) for Class I11 (passenger's side): 0.19;

(g) for Class IV (passenger's side):
0.016.

The average magnification factor shall
not be less than:

(h) for Class I: 0.33;

(1) for Class Il (driver's side): 0.31;

(j) for Class 11 (driver's side): 0.31;

(k) for Class IV (driver's side): 0.091;

(1) for Class Il (passenger's side): 0.16;

(m) for Class Il (passenger's side):
0.20;
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(n) for Class IV (passenger's side):
0.046.

16.1.3.2. Resolution (MTF)

The resolution (MTF) defines the
minimum  distinguishable  details
observable in an image as is
represented by the MTF10. For
reasons of simplicity the requirement
is defined assuming an aspect ratio of
1:1.

Resolution MTF10, at the centre of the
monitor defined size shall fulfil the
following requirements:

MTF10(1.1y / jror 2 MTF10y75 (1.1 jor- 1 hoTiZONIAL direction,

MTF10(1.1y / yor = MTF10375 (1.1 / ver I Vertical direction.

Resolution MTF10, at the corner
measurement points as illustrated in the
figure below shall fulfil the following
requirements:

" 1 T
MTF1 U(l:l)- hor = EWFI 0_1113‘(1:1) hors
in horizontal direction,

« _L v
MTF]O(H, - MTFIO_W\-[,:,, -
in vertical direction,
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v s

L i@ £ Fv (Aspect ratio) sk
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KT
MTF1 0(1 1)/ hor = MTF10y;y (1:1)/ hor

S
MTF1 0(1 1)/ ver = MTF1 OMUN(I :1) / ver

T B *r o7 8 & p] ¥ 2L (Corner
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monitor defined vertical size

monitor defined horizontal size
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16.1.4. Magnification aspect ratio

In the required field of view, the
difference  between the average
magnification factor for horizontal and
vertical direction of a CMS shall
satisfy the following equations
depending on the individual mirror
classes.
For devices Class | the acceptable range
shall be:

-034<1-

system har avg

<0.25
sSystem | ver avg

For devices Class Il the acceptable

range shall be:

M5'1‘$ enty har
Sy 1 (Ol [ it L oL BE R

systemt ver /avg

For devices Class Ill the acceptable
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range shall be:

M.H'srm:n hor  ave
—034=<]—— = <0.25

Svstem /ver;avg

For devices Class IV no restriction in
magnification ratio is required.

M.H'srm:n hor rave
—034<]—— = <0.25

System /ver:avg
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IV AEAR T 3 % 2 2k &

+

16.1.5. Monitor inside the vehicle

16.1.5.1. The centre of the monitor(s)
shall not be below a plane passing
through the driver's ocular points, as
defined in paragraph 12.1., and
declined 30 deg. below.

16.1.5.2. The arrangement of the
monitor(s) inside the vehicle shall be
convenient to the driver.

Thus, the image of the right side field of
view shall be presented to the right of
the longitudinal vertical plane through
the ocular reference point, defined in
paragraph 12.6.

The image of the left side field of view
shall be presented to the left of the
longitudinal vertical plane through the
ocular reference point.

If the CMS shows more than one field
of wvision on one display,
non-continuous images shall be
clearly separated from each other.
Provided that the required field of
vision of different classes of devices
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for indirect vision are shown on the
monitor(s) without hiding any part of
the required field of vision, a
combined continuous image without
clear separation is allowed.

16.1.5.3. The monitor defined size shall
be visible without any obstruction
from the ocular reference point. A
virtual testing is acceptable.

kos

8.1.53 KK M 44 p 85 T2 KT

<)

R FERAE TR o TR
#3825 (Virtual testing) o

16.1.6. Obstruction of the driver's direct
view caused by the installation of a
device for indirect vision shall be
restricted to a minimum.

816 FISARTF 4R A £ vpid 2 ¥

B B HRARTT R D ) o

16.1.7. Decreasing accommodation

The installation of the monitor inside
the vehicle should follow the needs of
the intended user group. The
operator's manual shall provide
information on the decreasing
capacity of the human being to
accommodate and shall recommend
suitable assistance for the user's
needs.

8.1.7 AR % » & % i (Decreasing

accommodation)
RPN B BE ERY EIFH R

P2 T o % P D it
KBRS e T3
SRR T E

16.1.8. Safety of electronic systems for
indirect vision

The requirements to be applied to the
safety aspects of electronic systems
for indirect vision are given in Annex
12, paragraph 2.
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16.2. Class V and VI camera-monitor

15.3. Devices for indirect vision other
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devices

16.2.1. A device for indirect vision shall
give such performances that a critical
object can be observed by the driver
over the entire required field of
vision, taking into account the critical
perception according the procedure of
Annex 10.

Alternatively, the determination of the
displayed object size shall be
performed according to Annex 11.

16.2.2. Obstruction of the driver's direct
view caused by the installation of a
device for indirect vision shall be
restricted to a minimum.

16.2.3. Installation requirements for the
monitor

The viewing direction of the monitor
shall roughly be the same direction as
the one for the main mirror.

16.2.4. Vehicles may be equipped with
additional devices for indirect vision.
16.2.5. The provisions of this
Regulation do not apply to the
surveillance camera-monitorrecording
devices defined in paragraph 2.3. of
this Regulation. Exterior surveillance
cameras either shall be mounted at
least 2 m above the ground when the

than mirrors

15.3.1. A device for indirect vision
shall give such performances that a
critical object can be observed by the
driver over the entire required field
of vision, taking into account the
critical perception according the
procedure of Annex 10.

Alternatively, the determination of the
displayed object size shall be
performed according to Annex 11.

15.3.2. Obstruction of the driver's|2:-2
direct view caused by the installation
of a device for indirect vision shall
be restricted to a minimum.

15.3.3. (Reserved)

15.3.4. Installation requirements for
the monitor

The viewing direction of the monitor
shall roughly be the same direction
as the one for the main mirror.

15.3.5. Vehicles may be equipped with
additional devices for indirect vision.

15.3.6.  The provisions of this
Regulation do not apply to the
surveillance
camera-monitorrecording devices
defined in paragraph 2.1.2.13. of this
Regulation.  Exterior surveillance
cameras either shall be mounted at

9

9.

1i§¢wmkfﬁﬁm% i
SR R0 - RIIEVES SO &I L o]
AR =Y | I R I R R
o RN TEHRUARET S TR
AR ES 11T R AE i TR
AR e

>a
=%

ETRAMIT LY » orid 2T
iﬁ 2P BT RS B
BrEZREXEXLR G- EHN

TS e Kk B ol BALEAR

9.4 B 4 i3 K G N AR
_%’_ °
5 gt TEBMITER X ERT | A

Fror AR TR LR
WX 2124 T EK 2 FALEE-T AR

GEdRER o MM ALEPB R LR
[R5 %: ANV S ""_EL(T# k]
iﬁaﬁk@*é%fﬁiiﬂf’),i\?%gzigﬂ
FPAB 2 T HREER B 3N '
IR 3 XL HIEE

N H(fﬁ”"ﬁf PN R -

ﬁégﬁiﬁﬁﬁw%amﬁfﬁ
A E=Y i R AN RTINS F U
W AT ERUAET S T A
AITFES 119742 B AL A h
ok B B

82 % AR IR LY » g ¥ jx
Eﬁ%iiﬁﬁ%@ﬁig¢o

83:’
Ll/oR

‘?ﬂ;

BRI FENT D
i &R e

}‘-Kz

%ﬁi
SRRy

—»\\u‘;

#

BT

KER N AT R

84 B i it 5
i1

85 st TAFEARTT LR X R T A
ISR S SN o SRS
TE o 212 trE &2 TARER N
Fojedr R o BB RE
WAFER B - D 2B (F
B R R B ) & 5725
ARER 2 I RPN

o

<

PSR
E v
s

— A

4
BE
‘? _/

35




Bl pF RN BITEIPN ERIEY Bk HERP 2 RIE?
vehicle is under a load corresponding| least 2 m above the ground when the| }* 3228 pF @i {8 2_ & q:fﬁ}_ TI0| RSt ERBERPI AL DS
to its maximum technical permissible| vehicle is under a load corresponding| =% > ¥ H 5 ¢ F L2 (730 LR EPPFATRIEZ B w2 T
mass, or, if their lower edge is less| to its maximum technical permissible| = « 7 =% - T0o% P HBGY FL T2 F
than 2 m from the ground, shall not| mass, or, if their lower edge is less B IR AT A - I
project more than 50 mm beyond the| than 2 m from the ground, shall not
overall width of the vehicle measured| project more than 50 mm beyond the
without this device and have a radii of| overall width of the wvehicle
curvature of not less than 2.5 mm. measured without this device and
have a radii of curvature of not less
than 2.5 mm.
Annex 10 Annex 10 10. VE VIS s-r £ 2 809 /L 7 KE 2 G REERTRE
Calculation of the detection distance for|calculation of the detection distance PIEESL
CMS of Classes V and VI 101 -2 7 TR EE 291 & ) ¥ R 4R % (Smallest

1. Camera monitor device for indirect
vision

1.1. Determination of the smallest
discernable detail

The smallest discernable detail of the
naked eye shall be defined according
to standard ophthalmologic tests like
the Landolt C test or the Triangle
Orientation Discrimination (TOD)
test. The smallest discernable detail at
the centre of the viewing system can
be determined using the Landolt C
test or the TOD test. In the rest of the
viewing area the smallest discernable
detail may be estimated from the
centrally determined smallest
discernable detail and the local image

1. Camera monitor device for indirect
vision

1.1. Determination of the smallest
discernable detail

The smallest discernable detail of the
naked eye shall be defined according
to standard ophthalmologic tests like
the Landolt C test or the Triangle
Orientation Discrimination (TOD)
test. The smallest discernable detail
at the centre of the viewing system
can be determined using the Landolt
C test or the TOD test. In the rest of
the viewing area the smallest
discernable detail may be estimated
from the centrally determined

smallest discernable detail and the

ARy A g2 B T

B ¥ LAL1E (Smallest discernable
detail) & % & 8 p L 5k B 0p) s i 2
ALY T BV LA 0 Ao
f: *Cx 4R+ % (Landolt C test)s =
i I:_;ak I(TOD)i#l;# <

AR

ﬁ’?ﬁdfﬁﬁwaCiﬁJ%
Z & u:;é—w (TOD)PIFEF#AR o L
E} %m&\ﬁj L AR
¥ r’“'w“ 2 B 7 AR
B RAR G E R E o B
4o o ﬁf:i*%ﬁ’ R B E i i

3y 507 ARG BEEHE
A5 gz g B4 A (Solid

angle) = &= -

discernable detail) & i 4% 2% p% £ &
F IR UKL T Bl T AR
4o £ < C 34 % (Landolt
Ctest)s = & = =33 %[(TOD)p[72 ©
1“‘3—59;‘_&6»]«3,&] 9 A0
o TEd R LCERS AR
42 i u(TOD)RIEIHR » &
ifEFﬁ%m&\&j 1A
B vd s Bl R T LR
BRALE G AR T G o B

b B R EE ¥ R T R

B2 g T ORARME 0 BIEIRE T
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deformation. For instance, in the case| local image deformation. For

of a digital camera the smallest
discernable detail at a given pixel
location (in the monitor) scales
inversely with the solid angle of the
pixel.

instance, in the case of a digital
camera the smallest discernable
detail at a given pixel location (in the
monitor) scales inversely with the
solid angle of the pixel.

2T/ NN
15.2.1.1.1 85718 15.2.1.1.1 B THi|
Vehicle Interior mirror Exterior mirrors
Rear-view Class I Main rear-view Class IT Main rear-view Class 1T Vehicle — .
category Main mirror (large) Main mirror (small)
category Tnterior mirror Class T
Compulsory Compulsory Class IT Class III
Unless the vehicle is fitted with . 1 on the driver's side and Compulsory Compulsory
M, anything other than safety glazing Optional
JEE 7 < . Unless the vehicle is fitted with R 1 on the driver's side and
material in the field of vision 1 on the passenger's side Class IT M, anvihing ofher than safety elazing | OPtional
. . X - . anything an safety glazing
prescribed in paragraph 15.2.4.1. mirrors may be fitted as an alternative. material in the field of vision 1 o the passenger's side Class II
. Compulsory prescribed in paragraph 15.2.4.1. mirrors may be fitted as an alternative
Optional 7 -
e o . Optional Compulsory
M, . . - - | 1 on the driver's side and Not permitted
(no requirements for the field of M 1 on the driver's side and N mitted
view) .o 2 (no requirements for the field of on the dnver's side and of permitte
1 on the passenger's side view)
1 on the passenger's side
Optional Compulsory
ptiona Optional Compulsory
M . N - 1 on the driver's side and Not permitted .
3 (no requirementsfor the field of ) P M, (no requirementsfor the field of 1 on the driver's side and Not permitted
view) Yo o .
1 on the passenger's side view) 1 on the passenger's side
as s
Compulsory
Compulsory
1 on the driver's side and
N Unless the velucle 1s fitted with Optional
-1 anything other than safety glazing ptiona 1 on the passenger's side
material m the field of vision )
prescribed in paragraph 15.2.4.1. Class II mirrors may be firted as an
alternative.
Optional Compulsory
N,=75t (10 requirements for the field of 1 on the driver's side and Not permitted
view) 1 on the passenger's side
Optional Compulsory
N,>75t . - - 1 on the driver's side and Not permitted
(no requirementsfor the field of
view) 1 on the passenger's side
Optional Compulsory
N; (no requirementsfor the field of 1 on the driver’s side and 1 on the Not permitted
view) passenger’s side
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Vehicle Exterior mirrors
category Wide-angle mirror Class IV Close-proximity mirror Class V Front muror Class VI
Optional
Optional 1 on the driver’s side and Optional
M, L on the driver's side and/or 1 on the passenger’s side (shall be fitted at least 2 m above
o the ground)
1 on the passenger’s side (both shall be fitted at least 2 m above
the ground)
Optional
Optional 1 on the driver's side and Optional
M, Lon thedriver's side and/or 1 on the passenger’s side (shall be fitted at least 2 m above
— the ground)
1 on the passenger's side (both shall be fitted at least 2 m above
the ground)
Optional
Optional 1 on the driver's side and Optional
M; 1 on the driver's side and/or 1 on the passenger’s side (shall be fitted at least 2 m above
e o the ground)
1 on the passenger's side (both shall be fitted at least 2 m above
the ground)
Optional
Optional 1 on the driver's side and Optional
N, 1 on the driver's side and/or

1 on the passenger's side

1 on the passenger’s side

(both shall be fitted at least 2 m above
the ground)

(shall be fitted at least 2 m above
the ground)

Vehicle Rear-view Class I Main rear-view Class IT Main rear-view Class IIT
category
Compulsory
Compulsory
1 on the driver's side and
N Unless the vehicle 1s fitted with oLt
! anything other than safety glazing | “P fiona 1 on the passenger's side
material in the field of vision
prescribed in paragraph 15.2.4.1. Class II mirrors may be fitted as an
alternative.
Optional Compilsory
N2
- (0 requirements for the field of 1 on the driver's side and Not permitted
- VIew) 1 on the passenger's side
Optional Compulsory
N,
. (no requirementsfor the field of 1 on the driver's side and Not permitted
vicw) 1 on the passenger's side
Optional Compulsory
Ny (o requirementsfor the field of 1 on the driver's side and Not permitted
View) 1 on the passenger's side
Vehicle Wide-angle view Class IV Close-proximity view Class V Front-view Class VI
category -
Optional
Optional 1 on the driver's side and Optional
M, 1 on the driver's side and/or 1 on the passenger's side (shall be fitted at least 2 m above
1 on the passenger's side the ground)
(both shall be fitted at least 2 m above the
ground)
Optional
Optional 1 on the driver's side and Optional
M 1 on the driver's side andfor 1 on the passenger's side (shall be fitted at least 2 m above
1 on the passenger's side the ground)
= (both shall be fitted at least 2 m above the
ground)
Optional
Optional 1 on the driver's side and Optional
M, 1 on the driver's side and/or

1 on the passenger's side

ground)

1 on the passenger's side

(both shall be fitted at least 2 m above the

the ground)

(shall be fitted at least 2 m above
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Vehicle

Exterior mirrors

Vehicle Wide-angle view Class IV Close-proximity view Class V/ Front-view Class VI
category
Optional
Opional 1 on the driver's side and Optional
Ny 1 on the driver's side and/or 1 on the passenger's side (shall be fitted at least 2 m above
1 on the passenger's side the ground)
P = (both shall be fitted at least 2 m above the
ground)
Compulsory
522 Optional
Compulsory is:;ﬂa:af;aplls 15.2.2.7. and ptional
. T 1 front m1
For both sides if a Class V mirror can 1 on the passenger's side ont mirrer
be fitted (shall be fitted at least 2 m above
i th d
Optional Optional e ground)
For both sid her if not 1 on the driver's side (both shall be fitted | In addition according to
N, or hoth sides fogether i no at least 2 m above the ground). paragraphs 15.2.4.5.6. to
In addition according to paragraphs . ofel0e . e 15.2.4._5.1 L. Ijor vehicles with:y
<751 1 45610 15.2.4.5.11. for vehicles olerance o cm may be applie m!:;umm% he:%h[ ol{ thezCiass(

g : ; mirror of not less than 2.4 m (see
l\l:lh amounting height of the Class V| 1 g0 according to paragraphs paragraph 15.2.4.5.12.) the
mirror of not less than 2.4 m (see 15245610 1524511 for vehicles | required field of vision
paragrzsph 15.24.5.12.y therequired | o 5 mounting height of the Class V (paragraphs 15.2.4.5.6. to
field of vision (paragraphs 15.2.4.5.6. | ;i of not less than 2.4 m (see 15.2.4.5.9.) may be viewed usin
t 15.2.459.) may be viewed using a 59 B 2.£.4.0.9.) may be © 2

bi fd ” - dindi paragraph 15.2.4.5.12.): the required a combination of direct view and
combinaion of direct view e 1{rect field of vision (paragraphs 15.2.4.5.6.10 | indirect vision devices (of Classes
vision devices (of Classes IV, V, VI). 15.2.4.5.9.) may be viewed using a IV, V, VI).
combination of direct view and direct
vision devices (of Classes IV, V. VI).
Compulsory Compulsory
(see paragraph 15.2.2.7. and 15.2.4.5.5) (see paragraph 15.2.1.1.2
Compulsory .-
1 on the passenger's side 1. front mirror
1 on the driver's side and Optional
ptiona (shall be fitted at least 2 m above
1 on the passenger's side | on Driver's side the ground)
N, In addition according to pamgmpl_ls (both shall be fitted at least 2 m above the In addition aicordlfmg to
15.2.4.5.6.t0 15.2.4.5.11. for vehicles ground) paragraphs 15.2.4.5.6. to
=75t with a mounting height of the Class V' 15.2.45.11. for vehicles with a

mirror of not less than 2.4 m (see
paragraph 15.2.4.5.12.): the required
field of vision (paragraphs 15.2.4.5.6.
to 15.2.4.5.9.) may be viewed using a
combination of direct view and indirect
vision devices (of Classes IV. V, VI).

In addition according to paragraphs
15.2.4.5.6.t0 15.2.4.5.11. for vehicles
with a mounting height of the Class V
mirror of not less than 2.4 m (see
paragraph 15.2.4.5.12.): the required
field of vision (paragraphs 15.2.4.5.6. to
15.2.4.5.9.) may be viewed using a
combination of direct view and indirect
vision devices (of Classes [V, V., VI).

mounting height of the Class V
murror of not less than 2.4 m (see
paragraph 15.2.4. ): the
required field of vision
(paragraphs 15.2.4.5.6. to
15.2.4.5.9.) may be viewed using
a combiation of direct view and
indirect vision devices (of Classes
IV, V, VI).

category Wide-angle mirror Class IV Close-proximity mirror Class V Front mirror Class VI
Compulsory
(see paragraphs 15.2.2.7. and
Compulsory 152.455) Optional
For both sides if a Class V mirror can | | on the passenger’s side 1 front mirror
be fitted
Optional (shall be fitted at least 2 m above
Optional the ground)
1 on the driver's side B )
For both sides together if not In addition according to
(both shall be fitted at least 2 m above paragraphs 15.2.4.56. to
N,<7.5t In addition according to paragraphs the ground). 15.2.4.5.11. for vehicles with a
X 15.2.4.5.6.t015.2.4.5.11. for vehicles . mounting height of the Class V
with a mounting height of the Class V | A tolerance of +10 cm may be applied | mirror of not less than 2.4 m (see
mirror of not less than 2.4 m (see . . paragraph 15.2.4.5.12.): the
paragraph 15.2.4.5.12.): the required | In addition according to paragraphs required field of vision
field of vision (paragraphs 152.4.5.6. | 15.2.4.5.6. 10 15.2.4.5.11. for vehicles | (araoraphs 15.2.4.5.6. to
1o 15.2.4.5.9.) may be viewed using a | With a mounting height of the Class V 15.2.4.5.9.) may be viewed using
combination of direct view and mirror of not less than 2.4 m (see a combination of direct view and
indirect vision devices (of Classes TV, | Paragraph 15.2.4.5.12.): the required indirect vision devices (of Classes
V. VD). field of vision (paragraphs 15.2.4.5.6. 10 | jv v vy
15.2.4.5.9.) may be viewed using a
combination of direct view and indirect
vision devices (of Classes IV, V. VI).
Compulsory Compulsory
(see paragraph 15.2.2.7. and 15.2.4.5.5) (see paragraph 15.2.1.1.2
Compulsory
1 on the passenger’s side 1. front mi
1 on the driver's side and - front nuror
T — Optional (shall be fitted at least 2 m above
1 on Driver’s side the ground)
In addition according to paragraphs Py o
15.2.4.5.6.t015.2.4.5.11. for vehicles | (both shall be fitted at least 2 m above ll::"a‘d;:_:;:;:; ‘}C:S‘;‘T% '?0
N2>75t¢ i i 3 ~ ; . ag 5. 6. ;
e | ol L leeifin
paragraph 15.2.4.5.12.): the required | It addition according to paragraphs mf"?'".'“? he‘f £t .of'he,( s
o ot 2 & 15.2.4.5.6.t0 15.2.4.5.11. for vehicles mirror of not less than 2.4 m (see
field of vision (paragraphs 15.2.4.5.6. 4 paragraph 15.2.4.5.12.): th
t0 15.2.4.5.9.) may be viewed using a | With a mounting height of the Class V| PAragrapa '5.2.4.5. 1 2.): the
combination of direct view and mirror of niot less than 2.4 m (see g it
indirect vision devices (of Classes TV | Paragraph 15.2.4.5.12.): the required l‘: = %‘;‘; 3 e
V. VI). field of vision (paragraphs 15.2.4.5.6. to | "2-=-4.2.9.) may be Viewed using
15 9.) may be viewed using a a cm.nbma(}cm of c!llec! view a}nd
combination of direct view and indirect | inditect vision devices (of Classes
vision devices (of Classes IV. V. VI). IV, V. VD,
Vehicle Exterior mirrors
category Wide-angle mirror Class IV Close-proximity mirror Class V Front mirror Class VI
Compulsory Compulsory
§ (see paragraph 15.2.2.7. and 15.2.4.5.5) (see paragraph 15.2.1.1.2
Compulsory
1 on the passenger's side 1. front mirror
1 on the driver's side and .
. Optional (shall be fitted at least 2 m above
1 on the passenger’s side the ground)
1 on driver's side B
In addition according to paragraphs. In addition according to
15.24.5.6.t015.2.4.5.11. for vehicles | (both shall be firted at least 2 m above paragraphs 15.2.4.5 %‘ to
Ns with a mounting height of the Class V| the ground) S e vehicl

mirror of not less than 2.4 m (see
paragraph 15.2.4.5.12.): the required
field of vision (paragraphs 15.2.4.5.6
to 15.2.4.5.9.) may be viewed using a
combination of direct view and
indirect vision devices (of Classes IV,
V. VI).

In addition according to paragraphs
15.2.4.5.6.10 15.2.4.5.11. for vehicles
with a mounting height of the Class V
mirror of not less than 2.4 m (see
paragraph 15.2.4.5.12.): the required
field of vision (paragraphs 15.2.4.5.6. to
15.2.4.5.9.) may be viewed using a
combination of direct view and indirect
vision devices (of Classes IV, V, VI).

15.2.4.5.11. for vehicles with a
mounting height of the Class V'
mirror of not less than 2.4 m (see
paragraph 15.2.4.5.12.): the
required field of vision
(paragraphs 152456 to
15.2.4.5.9.) may be viewed using
a combination of direct view and
indirect vision devices (of Classes
IV. V. VI).
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Vehicle 1 . . - - . - .
; Wide-angle view Class IV Close-proximity view Class V Front-view Class VI
category b
. Compulsory
Compulsory -
< < - .. |(see paragraph 15.2.1.1.2
. (see paragraph 15.2.2.7. and 15.2.4.5.5) =
Compulsory =
1. front mirror
) 1 on the passenger's side
1 on the driver's side and = )
o | (shall be fitted at least 2 m above
Optiona
1 on the passenger's side I : the ground)
s ; 1 on driver's side (both shall be fitted at - o
In addition according to paragraphs lesst 2 above the srouid) In addition according to
& & & e ~ ast & 0 ¢ 210 = c
N2 15.2.45.6.t0 15.2.4.5.11. for vehicles ‘ ©& paragraphs 15.2.4.5.6. to
with a mounting height of the Class V' | 1 - qdition according to paragraphs l.\...-&.}). 1L I}ur v :-lAmI:-xr‘\\uh a
mirror of not less than 2.4 m (see 15:24:56.46 15.2.4.5:11. for vehicles mounting height of the Class V
paragraph 15.2.4.5.12.): the required withaihouitios Keisht of the:ClassV mirror of not less than 2.4 m (see
- £ 57245 : X i e § aragra 524512)
field of vision (paragraphs 15.2.4.5.6. | 1irr0r of not less than 2.4 m (see paragraph 15.2.4.5.12.): the
to 15.2.4.5.9.) may be viewed using a paragraph 15.2.4.5.12.): the required required field of vision
L‘\.Vl?lb\llillii.ﬂl of direct view and indirect | .14 of vision (paragraphs 15.2.4.5.6. to (}‘_ﬂrﬂgrf\[’]h 152456.10
vision devices (of Classes IV, V. VI) 15.2.4.5.9.) may be viewed using a 15.2.4.5.9.) may be viewed using
5.2.4.5 3 ga z ;
combination of direct view and indirect n Lombmfnt}on of direct v lf"“ and
visioi devices (of Classés TV:'V. VI), indirect vision devices (of Classes
’ T IV, V, V).

3.

that, regardless of their position after adjustment, no part of these mirrors
or their holders is less than 2 m from the ground when the vehicle is under
a load corresponding to its technically permissible maximum laden mass.
These mirrors shall not, however, be mounted on vehicles the cab height
of which is such as to prevent compliance with this requirement. In this
case an other device for indirect vision is not requested.( UN R46
15.2.2.7).

In the case the field of vision described in Figures 6a and 6b can be
perceived through the combination of the field of vision from a Class IV
wide-angle view device and that of a Class VI front-view device, the
installation of a Class V close-proximity view device is not compulsory
(UN R46 15.2.4.5.5).

Optional, no requirements for the field of vision.

Note:

1.

3.

Class V and Class VI mirrors shall be mounted on vehicles in such a way
that, regardless of their position after adjustment, no part of these mirrors or
their holders is less than 2 m from the ground when the vehicle is under a
load corresponding to its technically permissible maximum laden mass.
These mirrors shall not, however, be mounted on vehicles the cab height of
which is such as to prevent compliance with this requirement. In this case
an other device for indirect vision is not requested.( UN R46 15.2.2.7).

In case the field of vision described in Figures 6a and 6b can be perceived
through th combination of the field of vision from a Class IV wide-angle
mirror and that of a Class VI front mirror, the installation of a Class V close
proximity mirror is not compulsory. ( UN R46 15.2.4.5.5).

Optional, no requirements for the field of vision.

VSTD £—{&5T1%&
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15.2.1.1.3 E&T1%

Category of vehicle Rear-view Class I Main rear-view Classes III and VII

L category motor vehicles fitted with 1, if there is a Class I rear-view mirror:
bodywork which partly or wholly

encloses the driver

11
2, if there is not a Class I rear-view mirror

15.2.1.1.3 {E&THi

Category of vehicle Interior mirror (Class I) Main exterior mirror(s) (Classes III and VII)

L category motor vehicles fitted with bodywork which 1 L. if there is an inferior mitror:

partly or wholly encloses the driver

2. if there is not an interior mirror

! No rear-view mirror Class | is required if the visibility conditions
referred to in paragraph 15.2.5.4.1. below cannot be met. In this
case two Class Il or VII rear-view mirrors are required, one giving
the view on the left and one giving the view on the right hand side
of the vehicle.

' No interior rear-view mirror is required if the visibility conditions referred to in
paragraph 15.2.5.4.1. below cannot be met. In this case two exterior rear-view
mirrors are required, one on the left and one on the right hand side of the vehicle.

VSTD 4.3 {&=T1%

VSTD 4.3 {&&THi
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Figure 4: Field of vision of Class I mirror
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Figure 10: Class V11 fields of vision
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1. Scope

1.1. This Regulation applies:

(a) To compulsory and optional devices for
indirect vision, set out in the table under

1. Scope

This Regulation applies:

(a) To compulsory and optional devices for
indirect vision, set out in the table under
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paragraph 15.2.1.1.1. of this Regulation for
vehicles of category M and N and to
compulsory and optional devices for
indirect vision mentioned in paragraphs
15.2.1.1.3. and 15.2.1.14. of this
Regulation for vehicles of category L wit
bodywork at least partly enclosing the
driver;

paragraph 15.2.1.1.1. of this Regulation for
vehicles of category M and N' and to
compulsory and optional devices for
indirect vision mentioned in paragraphs
15.2.1.1.3. and 15.2.1.1.4. of this
Regulation for vehicles of category L1with
bodywork at least partly enclosing the
driver;

BAATES RPEATBRT

111 Bp & AfhEgp= - L= 2

REEY (RGP FAWL
L32% L5# & w2 & A58 A 440 2% 2

T2 G ANFREATESE P AR

BHER S § % i S (CMS)% » ik

B(RIEE) R L AERT o
12 v #=xF- 00&—- " - p4=>

o A T e

o AMENSED ez 3TN &
WTFEE 29 FAR- ()= £ -

I E S R VN

2.1. "Devices for indirect vision" means
devices intended to give a clear view of the
rear, side or front of the vehicle within the
fields of vision defined in paragraph 15.2.4.
These can be conventional mirrors,
camera-monitors or other devices able to

2.1. "Devices for indirect vision" means
devices to observe the traffic area adjacent
to the vehicle which cannot be observed by
direct vision. These can be conventional
mirrors, camera-monitors or other devices
able to present information about the

present information about the indirect field

(b) To the installation of devices for indirect|(b) To the installation of devices for indirect AN FEATEE > B L& ATEHR
visions on vehicles of categories M and N| visions on vehicles of categories M and N T_o
and on vehicles of category Li with| and on vehicles of category L' with
bodywork at least partly enclosing the| bodywork at least partly enclosing the(1l.2 " +* £ & 2 20§ &% & i ¢h2 8|13 th+x 2 A 2 22§ &% & uehz @
driver. driver. ot FCERAX>EHEF| oVt EEAR >R E 0 F
1.2. This Regulation does not apply to B E AT HRERTEY T | APLARTHEATEE R o
devices other than those prescribed under 13 ¢ i DA% 2% k2 |14 ¢ Fixd gAY > %KD
paragraph 1.1.(a) and their installation, for o PR E AT THRATEYE | o FAPE AR T FRRFES
observing the vision area(s) immediately FE_o FE_o
adjacent to the front and/or the passenger's
side of vehicles of category My, M,, M;, N;
and N,<7.5t.
(R et E TR A 48232 )
2. Definitions 2. Definitions 2. LA 2. L@E A

2.1 R HEARLT £ B (Devices for indirect
vision) : gV EFHE EI RIS R

21 FRHRATELY [ jpEr- A7 &
RS ikl i R R(EiE

indirect field of vision to the driver.

I8 2 o0 G ARDT B5 ] P ATARET B | PR GUE RREP)2 KR o gt K
G2 R o S ERET AARBCRR| BT ARMECRNERAAE TR
, N 'F' ,

EERATRAFFTAZEE oL
A2 R TR T ARBL(RE 1 SR
ARLTF o
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of vision to the driver.

2.1.1. "Mirror" means any device, excluding

2.1.1. "Mirror" means any device, excluding|2

1.1 & (Mirror) © 45 = @ — f& %

BT

211 ARdL: gzl - fB%

devices such as periscopes, intended to| devices such as periscopes, intended to %; D A F MV REDIRE] BiREe IP HEEF S RS sRE
give a clear view to the rear, side or front| give a clear view to the rear, side or front| & ~ BB (i ¥ d RS ENHR)| M HR)E T w (ﬂ?' ¥dowReKE
of the vehicle within the fields of vision| of the vehicle within the fields of vision| 2 % & (3 ¥ d # REL & o # | P #H i o LD iE % ) %’-D!fr\ A
defined in paragraph 15.2.4. by means of| defined in  paragraph 15.2.4. of this| &t > L#F2 #&'% )i o2 4R > 1| A5 27 & JEA4Ffe2 k8 ki 4o
a reflective surface. Regulation. L AEEY TR IR i; AR B B
T IR éiﬁﬁﬂw s IR R @ JEAR
32 kB Kt Aot
2.1.1.1. "Interior mirror" means a device a|2.1.1.1. "Interior mirror" means a device as|2.1.1.1 3 p AR4% @ 45 % %3 “5' i,‘;ﬁ F212 2 p ARG IpE KD w2 k%
defined in paragraph 2.1.1. above, which| defined in paragraph 2.1. above, which can| % A oo
can be fitted in the passenger| be fitted in the passenger compartment of
compartment of a vehicle. a vehicle.
2.1.1.2. "Exterior mirror" means a device as|2.1.1.2. "Exterior mirror" means a device as|2.1.1.2 3 “FAR4% 1 dp % KD gk 3213 B hARE X KR Rk

defined in paragraph 2.1.1. above, which
can be mounted on the external surface of
a vehicle.

defined in paragraph 2.1. above, which can
be mounted on the external surface of a
vehicle.

ok

o

b o

2.1.1.3. "Surveillance mirror" means a mirror
other than the ones defined in paragraph
2.1.1. above which can be fitted to the
inside or outside of the vehicle in order to
provide fields of vision other than those
specified in paragraph 15.2.4. of this
Regulation.

2.1.1.3. "Surveillance mirror" means a mirror

2113 & AR 4L 4% (Surveillance

other than the ones defined in paragraph
2.1.1. above which can be fitted to the
inside or outside of the vehicle in order to
provide fields of vision other than those
specified in paragraph 15.2.4. of this
Regulation.

mirror) @ 7 e 3t P GRARTF X 5 ¥
T A mp IR IR,
ﬂ*%ﬁﬂrﬁﬁmﬁﬁﬁiﬁ%
T TARE D IRARLTT 2 ARE o

2.1.4. "Vision support system"™ means a
system to enable the driver to detect and/or
see object in the area adjacent to the
vehicle.

2.1.1.4. "Vision support system" means a
system to enable the driver to detect and/or
see objects in the area adjacent to the
vehicle.

2.2 AR TF g e4 k3t (Vision support
system) :dp— WA i B W EE A
EINGREB 3Rk Mo

2.2 AT 4 25 % e (Vision support
system) :dp- Bt E®EFEE
ENE LB SRk o

2.1.1.4. "r" means the average of the radii of
curvature measured over the reflecting

2.1.1.5. "r" means the average of the radii of|2.3 r

curvature measured over the reflecting

DA R b G 2 T e Lo
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surface, in accordance with the method| surface, in accordance with the method
described in Annex 7. described in Annex 7.

2.1.1.5. "The principal radii of curvature at|2.1.1.6. "The principal radii of curvature at|2.4ri : i g4 m » = F T F3ME D241 EiFE e ? v ¥ T F3RED
one point on the reflecting surface (ri)"| one point on the reflecting surface (ri)"| 2 &~ &f& ]38 L5 » 10 % E-8 304 2 K &6 l}ﬂ%‘.\i ;_ VIS - A
means the values obtained with the| means the values obtained with the| £z [F13%2 % o A2 LT o
apparatus defined in Annex 7, measured on| apparatus defined in Annex 7, measured on
the arc of the reflecting surface passing| the arc of the reflecting surface passing
through the centre of this surface parallel to| through the centre of this surface parallel to
the segment b, as defined in paragraph| the segment b, as defined in paragraph
6.1.2.1.2.1. of this Regulation and on the| 6.1.2.1.2.1. of this Regulation and on the
arc perpendicular to this segment. arc perpendicular to this  segment.

2.1.1.6. "The radius of curvature at one point|2.1.1.7. "The radius of curvature at one point|2.5 rp @ JLz# & F L fZriz r'iz. & T (2.5 rp : BiH & F L jEris riz. 3T
on the reflecting surface (rp)" means the| on the reflecting surface (rp)" means the| 32> 325 3 2 40T ¥a s 3t E 3 ke o
arithmetical average of the principal radii| arithmetical average of the principal radii| r+ri D= ri+ri
of curvature ri and r'i, i.e.: of curvature ri arnd riie.: 2 2

ro4r R TR

r. = R — rp -
p 5 2

2.1.2. "Camera-monitor system (CMS)"[2.1.2. "Camera-monitor device for indirect|2.9 #& B2 # - 4 7 % & P29 "R EF BT HBPH-¥ %
means a device for indirect vision as| vision" means a device as defined in| (Camera-monitor system (CMS)) : & | %% @ Rdp2.lere &2 %% - H4R
defined in paragraph 2.1., where the field| paragraph 2.1., where the field of vision is| F72.1%7% & 2. %% » HARWE R G| TER G Z3210%2 2117 & 2
of vision is obtained by means of a| obtained by means of a camera-monitor| % %2 1522163 &2 #F 2 | FB2 ¥ HFEE 60 EE o
camera-monitor combination as defined in| combination as defined in paragraphs| T £ E F & @ EF o
paragraphs 2.1.2.1. and 2.1.2.2. below. 2.1.2.1.and 2.1.2.2. below.

2.1.2.1. "Camera" means a device that|2.1.2.1. "Camera" means a device that|2.10 #2%1%(Camera) : i:}ﬁ— Ao E2.10 HEPS A AR EINY T‘Z\
renders an image of the outside world and| renders an image of the outside world and| *F ¥R 32 % #-pt B ifdd 4 2 252 | % B B2 i ¢ 2 M52 K B
then converts this image into a signal| then converts this image into a signal| Z£% (U] @ ARAF L) o (] © ARAE L) o
(e.g. video signal). (e.g. video signal).

2.1.2.2. "Monitor" means a device that|2.1.2.2. "Monitor" means a device that|2.11%F 7= % (Monitor) @ R 4p - B a0 #2115 5 @ dp - B e B3 s de 1
converts a signal into images that are| converts a signal into images that are| U 5L & & P 5 T ¥ AL B2 k2l | FE I VARB R KR o

4



HIGp % BN F BITRPM EREY Xk HERP 2R~
rendered into the visual spectrum. rendered into the  visual spectrum. B oo
2.3. "Surveillance camera-monitor-recording|2.1.2.13."Surveillance 212 TARFEP- 7 B-iosr N B 212 TARERB-Y FoeskE L R
device" means a camera and either a| camera-monitor-recording device" means a (Survelllance hEIWE YR ‘; By o B
monitor  or recording equipment other| camera and either a monitor or recording| camera-monitor-recording device) | w3t W 2.9 T K2 VR EF &
than the camera-monitor system defined in| equipment other than the camera-monitor ,g, T2 o B Fc&r;‘;’i | RIS R KR oon X K
paragraph  2.1.2. above which can be| device defined in paragraph 2.1.2. above| H F %[t % i#29%r T &2 V3 & 3 F p LB b u B AR

fitted to the inside or outside of the vehicle
in order to provide fields of vision other
than those specified in paragraph 15.2.4. of
this Regulation or to provide a security
system within or around the vehicle.

which can be fitted to the inside or outside

of the vehicle in order to provide fields of
in

vision other than those specified
paragraph 15.2.4. of this Regulation or to
provide a security system within or around
the vehicle.

AR 2 FPP-r TEE &
il S A N B VI NP N
éﬁr@km%%g$%%ijﬁ
T ATHRTARLTT o ] ok 2 AR T
Fr kDDA D REEE D

2 F o

TREERALT KR X KR, AT
TR RARIT 0L 2 AREE 5 A
PP T AN = TR [
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2.1.1.7. "Spherical surface” means a surface,
which has a constant and equal radius in all
directions.

2.1.1.8. "Spherical surface™ means a surface,
which has a constant and equal radius in all
directions

2.

)’z

%4
Al A

13 ﬁim (Spherical surface) :

|
S X E L AP A E i G o

2.1.1.8.

"Aspherical surface” means a

2.1.1.9. "Aspherical surface” means

a

2.

]//4‘

14 23 @ (Aspherical surface) -

surface, which has only in one plane a| surface, which has only in one plane a| #—- BT 35 — FFH L 4;_;1’:%
constant radius. constant radius. W°

2.1.1.9. "Aspherical mirror" means a mirror|2.1.1.10. "Aspherical mirror" means a mirror|2.15 23k @ 445 (Aspherical mirror) :
composed of a spherical and an aspherical| composed of a spherical and an aspherical| kdpd Zkm % 2bxf g 302 fple = 2
part, in  which the transition of the| part, in  which the transition of the| A4 > ¥ F %5 B Zfw 1 227fe {
reflecting surface from the spherical to the| reflecting surface from the spherical to the| i 2_ & 5% B & 7 qu——r ° ,,X/yfi' 1%,
aspherical part has to be marked. The| aspherical part has to be marked. The| tt?® > & S4L4&R2 3 fhd F o H 3
curvature of the main axis of the mirror is| curvature of the main axis of the mirror is| £ L zfA, L =2 B %840 T
defined in the x/y coordinate system| defined in the x/y coordinate system
defined by the radius of the spherical| defined by the radius of the spherical | e ——— ,

y =R=+/(R"=x")+k(x-a)

primary calotte with:

primary calotte with:




Wk R F BITRP ERIEY ¥ A HER PN #3052
= , s — 2 : Rizf o fRi2 2 AL o

y=R—«,;(R‘—x“)+k{x—a) }’ZR— (R — X :I+]([){_ﬂ) k@ﬁ% ¥ B

Where: AR LAy 2 ska 2 F Bk

R: nominal radius in the spherical part

k: constant for the change of curvature

a: constant for the spherical size of the
spherical primary calotte

R: nominal radius in the spherical part

k: constant for the change of curvature

a: constant for the spherical size of the
spherical primary calotte

2.1.1.10. "Centre of the reflecting surface"
means the centre of the visible area of the
reflecting surface.

2.1.1.11. "Centre of the reflecting surface"|2.16 ¥ %+ @ ¢ . (Centre of the

means the centre of the visible area of the
reflecting surface.

reflecting surface): %35 F &t o ¥ A

Fe kP U o

2.1.1.11. "The radius of curvature of the
constituent parts of the mirror" means the
radius "c" of the arc of the circle which
most closely approximates to the curved
form of the partin  question.

2.1.1.12. "The radius of curvature of the|2.17 AL 4% % = 3R i 2 o X

L (The

constituent parts of the mirror" means the
radius "c" of the arc of the circle which
most closely approximates to the curved
form of the partin  question.

radius of curvature of the constituent

parts of the mirror) : % dg & iT44

N g B0 [a L T .

2.1.3. "Other devices for indirect vision"
means devices as defined in paragraph 2.1.
above, where the field of vision is not
obtained by means of a mirror or a
camera-monitor device.

2.1.3. "Other devices for indirect vision"|2.18 H & B 3 4R ¥ % %

(Other

means devices as defined in paragraph 2.1.
above, where the field of vision is not
obtained by means of a mirror or a
camera-monitor type device for indirect
vision.

devices for indirect vision) : k3535

WEARAL S LW - B KR

EERITZ2 KR o

2.1.4. "Vision support system"™ means a
system to enable the driver to detect and/or
see object in the area adjacent to the
vehicle.

2.1.1.4. "Vision support system" means a|2.19 AR T¥ @ B4 % %%

system to enable the driver to detect and/or
see objects in the area adjacent to the
vehicle.

( Vision support

2.1.5. "Luminance contrast® means the
brightness ratio between an object and its
immediate  background/surrounding that
allows the object to be distinguished from

2.1.2.4. "Luminance -contrast"

means the(2.20

brightness ratio between an object and its
immediate  background/surrounding that
allows the object to be distinguished from

system) :dp- W i E R EF Y
LN EE I T R R

% A ¥ v (Luminance
contrast) %4 = BBISO  9241-

302:2008 » w3 4~ ik Ap it 4 R /3%
A SR ok U8 e V)
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its background/ surroundings. The| its background/surroundings. BBERF2Z RREW o

definition is in accordance with the
definition given in 1SO 9241- 302:2008.

2.1.6. "Resolution" means the smallest detail
that can be discerned with a perceptual
system, i.e. perceived as separate from
the larger whole. The resolution of the
human eye is indicated as "visual acuity".

2.1.2.5. "Resolution" means the smallest

detail that can be discerned with a
perceptual system, i.e. perceived as
separate from the larger whole. The
resolution of the human eye is indicated
as "visual acuity".

2.21 f% i R (Resolution) : ix3p:i% 8

5 3% % ¥u(Perceptual system)ss 33 4
FE 2. & ] ¥ A AR & (Smallest
detail) > st 3 R < P L FE
25 3L o AR R R M AR
47 (Visual acuity) & =+ -

2.1.7. "Critical object" means a cylindrical
object with a height of 0.50 m and a
diameter of 0.30 m.

2.1.2.6. "Critical object" means a cylindrical
object with a height of 0.50 m and a
diameter of 0.30 m.

2.22 7= 4 %8 (Critical object) : %35

FEZ0 - T 022850
= 0= = 2 F4i4~ 48 o

2.1.8. "Critical perception” means the level
of perception that can just be obtained
under critical conditions via the viewing
system used. This corresponds to the
situation in  which the representative scale
of the critical object is multiple times larger
than the smallest detail that can be
perceived via the viewing system.

2.1.2.7. "Critical perception™ means the level
of perception that can just be obtained
under critical conditions via the viewing
system used. This corresponds to the
situation in  which the representative scale
of the critical object is multiple times larger
than the smallest detail that can be
perceived via the viewing system.

2.2372 % 44 (Critical perception) : i

EdEF L na T RRRERT
STIEB2 AL ARR o TR 0 TR
Ridz N4 REBA0d By
TR LG 2 B T AR o

2.1.9. "Field of vision" means the section of
the tri-dimensional space which is
monitored with the help of a device for
indirect vision. Unless otherwise stated,
this is based on the view on ground level
offered by a device and/or devices other
than mirrors. This may be limited by the
relevant detection distance corresponding
to the critical object.

2.1.2.8. "Field of vision" means the section of
the tri-dimensional space which is
monitored with the help of a device for
indirect vision. Unless otherwise stated,
this is based on the view on ground level
offered by a device and/or devices other
than mirrors. This may be limited by the
relevant detection distance corresponding
to the critical object.

2.24 A% &= Fl(Field of vision) @ 45

FEd REAT LY vr{ 52 =
BB RE 2LV 4 B > LA
HREEGUE s L AEEd - B2
[& BB 2HAR 4L K B T B - b 7 5]
BTt 5 8 e B RlEE
] o

2.1.10. "Detection distance” means the

2.1.2.3. "Detection" means the ability to

2.251 ;plied (Detection distance) :
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distance measured from the centre of the
lens of the camera to the point at which a
critical object can just be perceived (as
defined by the critical perception).

RN E
distinguish ~ an  object  from its
background/surroundings at certain
distance.

Cidp (AR R GLEF 2 oo T TR p T
MBI (REhARLL T5)
2 BEAE o

2.1.11. "Visual spectrum" means light with a
wavelength within the range of the
perceptual  limits of the human eyes:
380-780 nm.

2.1.2.12. "Visual spectrum" means light with
a wavelength within the range of the
perceptual  limits of the human eyes:
380-780 nm.

2.26 A4 £ #(Visual spectrum) : %

b £ ot A AR LR B RN 2
ko RpE i A~202-M03 K
(nm) -

2.1.12. "Smear" is a bright line displayed on
the monitor while sun light or light from
other  bright light sources is directly
hitting into the lens of the camera.

2.1.2.14. "Smear" is a vertical bright bar
displayed on the monitor while sun light or
light from other bright light sources is
directly hitting into the lens of the camera.
Smear is an optical artefact.

2.27 &% (Smear): adg 4 B k& H |
g LA E R EL LY
GLERRF o BEor AT B P2 - iER

JD o

2.1.13. Mirror and CMS dual function
system” means a CMS of Class | in which
a monitor complying with this regulation
is placed behind a semi-transparent mirror
complying  with this regulation. The
monitor is visible in the CMS mode.

228 ARELEFEFB- 0 E N2

& 7 @ L& ¥ (Mirror and CMS dual
function system): 4y i & w2 |
MBS B A2 BT Bk
ENP LRI L EPARE S o
NP - B 4 SUE 1T RN

- ,?:Z,FL{%P“{FB?AO

2.5. "Point light source detection factor -
PLSDF" means the level of distinctness of
a pair of point light sources, based on
luminance intensities and horizontal and
vertical dimension of the rendition on the
monitor.

2.29 Bk R id P % #c(PLSDF)(Point

light source detectlon factor) : %1
Ry Yz gk hAkg ot Ao B
2 kR kTR LD LA @2 A
FEE B o

2.6. "Point light source contrast factor -
PLSCF" means the level of distinctness of
a pair of point light sources, based on
luminance  differences  between the

2.30 2Lk 4t 7% #c (PLSCF)(Point

light source contrast factor) : %4y i%
Vot $2 BRI KT 2 w2 %
kB A (LHmax)p & = & o 21§
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maximum luminance of the luminance J k& & w (LHmin) p & ] &
profile LH,max and the minimum 2R B ZXZ(AeBl4) @ @2 L3S
luminance of the luminance profile LH,min B
in the horizontal direction (see Figure 3 of
Annex 12).
2.2. "Type of device for indirect vision"|2.1.4. "Type of device for indirect vision"|3. R 3 4R ¥F 56 % 2 s * 4|54 2 H B3 AL 2 §F * 3|34 2 H F R TR
means devices that do not differ on the| means devices that do not differ on the| Rl < R R - 24
following essential characteristics: following essential characteristics: 31MZ Ni#g? 4% : 31M % Nagh i®
(a) Design of the device inclusive, if|(a) Design of the device inclusive, if|3.1.1 &% % 43¢ % ;IJ i 3.1.1 g o
pertinent, the attachment to the bodywork; | pertinent, the attachment to the bodywork; [3.1.2 ARL4LF S+, 2. & F L j5 & 2 1131220 48 F B2 F LT o o

(b) In the case of mirrors, the class, the
shape, the dimensions and radius of
curvature of the mirror's reflecting
surface;

(c) In the case of camera-monitor systems,
the class, the field of view, the
magnification and resolution.

(b) In case of mirrors the class, the shape, the
dimensions and radius of curvature of the
mirror's reflecting surface;

(¢) In case of camera-monitor devices the
detection distance and the range of vision.

il
313ﬂﬁ\”&‘“#£ﬁﬁﬁ$°
314 BB T 8 A2 WA AL

%%ﬁ\ﬁ+%$£ﬁ@3ﬁk°
32L #3245 :

3.2.1 By & A5 k4 e
322 AREF w2 b F LT
il

32.3 ARALL LG AR A HHL £ 48
2Rk Nk o

L3RS Z K~ Ak 14 o

314 HTHA-5 F A 2 FFplIEE 2
ARLIF 45 ] o

32L % 4w

3.2.1 B

B224R4EF bFe 2 W FLjmgr e 4 o

323 ARG I ALK E HL o 2

EER LT

6. Requirements

6.1.1.2. (a) Rear-view mirrors (Classes Il to
VII)

The edge of the reflecting surface shall be
enclosed in a protective housing (holder,
etc.) which, on its perimeter, shall have a
value "c" greater than or equal to 2.5 mm at
all points and in all directions. If the
reflecting surface projects beyond the

6. Requirements

6.1.1.2. (a) Exterior rear-view mirrors
(Classes Il to VI1I)

The edge of the reflecting surface shall be
enclosed in a protective housing (holder,
etc.) which, on its perimeter, shall have a
value "c" greater than or equal to 2.5 mm at
all points and in all directions. If the
reflecting surface projects beyond the

4., - LR E

4.1 ARAL%E F

(@) _fs > #&W#&ﬁ(ﬂiﬁ?i VII#E)

3 3/1‘\31 EEET N I N -
. E)re o HRERZATE @

*fr'{i. BLeCE & SR> - T OB o B

Fotm RO EBEA G > BIR

IWipz  Blgend FLITCES T R

B R A A ,jw_',_n»;«;;«jlf;
BRGE ? w G 2 kTS % An

—JULJ—E-‘_?"
4.1 ALY [F
()2 “HAR&(II4E 2 VII #7)
F R 2B G DR (4 4
ELE)TE R BBl e
et BLehC B f2s T 280 F
Fobtm R AR P sy B R
Pir2 Feand FLE c BT
SR RS R A B

BfRs Y G 2k S % o A
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protective housing, the radius of curvature
"¢" on the edge of the projecting part shall
be not less than 2.5 mm and the reflecting
surface shall return into the protective
housing under a force of 50 N applied to
the point of greatest projection, relative
to the protective housing, in a horizontal
direction, approximately parallel to the
longitudinal median plane of the vehicle.

protective housing, the radius of curvature
"c" on the edge of the projecting part shall
be not less than 2.5 mm and the reflecting
surface shall return into the protective
housing under a force of 50 N applied to
the point of greatest projection, relative to
the protective housing, in a horizontal
direction, approximately parallel to the
longitudinal median plane of the vehicle.

WEEEZ B RO T ()
gz 40 B v iR TR
P\ o

(b) 2 p AR (1 %7)

.F%ﬁiéﬁéw%%@w¢#m
F)re g By B2 L Boery
N Gl d X C A s DN
SRIEEE X R T8
“i’ﬂﬁﬂﬁﬁzgﬁﬁ@ﬁg

(b) Rear-view mirrors (Class I) (b) Interior rear-view mirrors (Class 1) (b)is = Pu‘?’? %Rﬁ(l &‘F‘)
In cases, where the edge of the reflecting|In cases, where the edge of the reflecting| > %+ 2_ i %
surface is enclosed in a protective housing| surface is enclosed in a protective housing| %)#7& K ¥ > H ’% JT‘] 2 ? EH
; 2l
it
H

=g
»

(holder, etc.), the radius of curvature "c" on| (holder, etc.), the radius of curvature "c" on| = m 2_
its perimeter shall be not less than 2.5 mm| its perimeter shall be not less than 2.5 mm| % o & ¥
at all points and in all directions. In cases,| at all points and in all directions. In cases,| *F
where the edge of the reflecting surface| where the edge of the reflecting surface| #*
projects beyond the protective housing, this| projects beyond the protective housing, this
requirement shall apply to the edge of the| requirement shall apply to the edge of the
projecting part. projecting part.

43
o
I
N

&
X
I

6.1.1.3. When the mirror is mounted on a|6.1.1.3. When the mirror is mounted on al4.2 ¥ AR4L%F %3t - TG 1+ ;__t“ EA2 FREZEY - Ta b atk
plane surface, all parts, irrespective of the| plane surface, all parts, irrespective of the| ¥ 2. = - A &= % » IR EH B2 E-AKEE | P ARAM
adjustment position of the device,| adjustment position of the device,| I ¥ E F- 2T fzgﬁﬂ}ﬂﬁz B FowgEIiE- 27 oBaFlRa
including those parts remaining attached to| including those parts remaining attached to| 4% # f 4% f§ (Potential static| # # # 3 f§ (Potential static
the support after the test provided for in| the support after the test provided for in Contact) ; i«:”q‘]l I VIEEARE D 3 »| contact) ; ¥2 “Hiidim = > B %

E
paragraph 6.3.2. below, which are in| paragraph 6.1.3.2. below, which are in| B] % 25— 0 0 =% 2 FlZk 915 E- 00282 Rlzkeairy Bitd
potential, static contact with a sphere either| potential, static contact with a sphere either| % * & l% L ocwmHEpI T I I B S -0 N S
165 mm in diameter in the case of a Class I| 165 mm in diameter in the case of an| =% & @ FRFHFFFHRL L 5, ¢ LA (T G R (S 0 i E
mirror or 100 mm in diameter in the case of| interior mirror or 100 mm in diameter in| %>t F T_2 o A E 2 o

a Class Il to VII mirror, shall have a radius
of curvature 'c' of not less than 2.5 mm.

the case of an exterior mirror, shall have a
radius of curvature 'c' of not less than 2.5

10
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mm.
6.1.1.4. The requirements in paragraphs|6.1.1.4. The requirements in paragraphs|4.3 ~3 4.1 % 422 2T F i§ * >+ R |43 A8 412 422 R 27 if * 3%

6.1.1.2. and 6.1.1.3. above shall not apply
to parts of the external surface which
protrude less than 5 mm, but the outward
facing angles of such parts shall be blunted,
save where such parts protrude less than
1.5 mm. For determining the dimension of
the projection, the following method shall
apply:

6.1.1.4.1. The dimension of the projection of
a component which is mounted on a
convex surface may be determined either
directly or by reference to a drawing of an
appropriate section of this component in its
installed condition.

6.1.1.4.2. If the dimension of the projection
of a component which is mounted on a
surface other than convex cannot be
determined by simple measurement, it shall
be determined by the maximum variation
of the distance of the centre of a 100 mm
diameter sphere from the nominal line of
the panel when the sphere is moved over
and is in constant contact with that
component. Figure 1 shows an example of
the use of this procedure.

Figure 1. Example for the measurement
by maximum variation

6.1.1.2. and 6.1.1.3. above shall not apply
to parts of the external surface which
protrude less than 5 mm, but the outward
facing angles of such parts shall be blunted,
save where such parts protrude less than
1.5 mm. For determining the dimension of
the projection, the following method shall
apply:

6.1.1.4.1. The dimension of the projection of
a component which is mounted on a
convex surface may be determined either
directly or by reference to a drawing of an
appropriate section of this component in its
installed condition.

6.1.1.4.2. If the dimension of the projection
of a component which is mounted on a
surface other than convex cannot be
determined by simple measurement, it shall
be determined by the maximum variation
of the distance of the centre of a 100 mm
diameter sphere from the nominal line of
the panel when the sphere is moved over
and is in constant contact with that
component. Figure 1 shows an example of
the use of this procedure.

Figure 1

(Nominal line)w 3%z % ) ~ & # &
PEFEREAREZR AR R
AP o BN B i AR 2 B
BE T FEOAeB- o

R

4§»

Bl- B BFERST 0

=5 A

5:].}«7,\%,5 Lo BRA o R 4 J—s""”\§_7? L 3R A 0 R
E R T %-;jzlj |.|,lJ-k‘F,‘7]~ ZoAU A ir;\ﬁdﬁ;/e; LLZ,{L‘F,“GI‘
%‘;1gp;@z§@ﬁ B Ay R e o2 ) AR OR R T
(Blunted) o fi & T 71| = ;% i 7 £ P (Blunted) e Ji& i T 71| 2 j2 & {7 £ P
31 F X MG &5 F 2 F A3L £ K ha A e F 2P
O FTERETALRIEINAFE 0 FEREY A LRENASFE
% L 2 Bl G FEIL o & FOR 2 Bl o FER e

3.2 % &AL NG 4G —‘F,ka L4382 T ENZELZ e A g F 2P
o FAPEIRREZERS) A ?wésﬁu@E*ﬂW*
K@ - 00 BB Ik AEFo kM- 00 2R E Sk
B %% o % (Panel) - 5L Be| R8P 3% =% o 4% (Panel) 2 45 fL % &x

(Nominal line)w 3% % &) ~ & % &
X %*ﬁ-ﬁ%#ﬁ'@pxt ERE IR 3
e < 2‘1‘?’* ‘“ﬁ #?@ﬁ\ﬁn fhad
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referred to in paragraphs 6.1.1.2. and
6.1.1.3. above which are made of a
material with a Shore A hardness not
exceeding 60 are exempt from the relevant
provisions.

to in paragraphs 6.1.1.2. and 6.1.1.3. above
which are made of a material with a Shore
A hardness not exceeding 60 are exempt
from the relevant provisions.

% + > Shore A 60 2 ;H‘q‘"'ﬁl%"ﬁ g
w §u$41£ 422 & F o

Wk R F BITEIP OERIEY X R RPN 2R E 2
4
.
6.1.1.7. The parts of Class Il to VII mirrors| 1.1.7. The parts of exterior mirrors referred(4.6 11 %55 VII Zgakgrc~ 2 A B|46 2 ‘HAL &~ 2 0| & 3 < 3

Shore A 60 z_ #13#L ﬁlghiﬁ » ¥
412 422 & F o

gb K/%

1
and "r" is the radius of curvature.

r
and "r" is the radius of curvature.

6.1.1.8. In the case of those parts of Class 1/6.1.1.8. In the case of those parts of interior|4.7 |£EAR 4% ch = % 10 &L &i (] >>Shore|d.7 & AR & o L R )T
mirrors which are made of a material with| mirrors which are made of a material with| A 50z_ L% & ® Ze 2k 4 k| 2| Shore A 50 z_ #4318 = ® 2E 2% Ak
a Shore A hardness of less than 50 and| a Shore A hardness of less than 50 and %E X A 1fed 28 8 13’}@ * AT E l’* = ?;fr‘f X 41442 %% v WA
which are mounted on a rigid support, the| which are mounted on a rigid support, the fr;?ﬁ ° 3% F %;?,E °
requirements of paragraphs 6.1.1.2. and| requirements of paragraphs 6.1.1.2. and
6.1.1.3. above shall only apply to the| 6.1.1.3. above shall only apply to the
support. support.
6.1.2.1. Dimensions 6.1.2.1. Dimensions 5, ¢ %] 5. = 4 -]
6.1.2.1.1. Rear-view mirrors (Class I) 6.1.2.1.1. Interior rear-view mirrors (Class I) (5.1 M2 N#g & TRALAL ! 5.1 M NL»;' B RALE
The dimensions of the reflecting surface shall| The dimensions of the reflecting surface shall|5 1 175 = s wr 4R 40( 1 #8) @ o i 2t P11 2 BpMARE(T ) B B E R &
be such that it is possible to inscribe| be such that it is possible to inscribe| & brg b g A - BAEA) f‘—%%i b A - BAEA) Hip2,2 3 B
thereon a rectangle one side of which is 40| thereon a rectangle one side of which is 40 BRLe AN Efiacaz® Lwon o Rifiacaz vt
mm and the other 'a' mm in length, where mm and the other 'a' mm in length, where F 2L E 3k 4oT o B 4eT ol
I * 1 1
150 x —— mm 150 x a=15emx————— a=15cmx ————
, 1000 | 1, 1000 1, 1000

6.1.2.1.2. Main rear-view mirrors (Classes 1l

6.1.2.1.2. Main exterior rear-view mirrors

512 1 & {5 > ARMWARLE (I 5F) © v

512 & “FARA (T 47) © e & F &
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and 111) (Classes Il and 111) AHE éd‘ﬁx - B fe| w6 g - BAEA frBBEA 2
6.1.2.1.2.1. The dimensions of the reflecting|6.1.2.1.2.1. The dimensions of the reflecting| %+E352. 8 T (T2 DR -FE;2. 5| BT F2ZDbDRK - FEA2Z B R S T
surface shall be such that it is possible to| surface shall be such that it is possible to| & 5= 24 > £ i a 3853 F| 24 Efia 832407
inscribe therein: inscribe therein: 47T L Qe 17cm b= 0 2A -
() A rectangle 40 mm high the base length|(a) A rectangle 40 mm high the base length _ 17cm Cb=s QAL - —@ == 2
of which, measured in millimetres, has of which, measured in millimetres, has 1+@ r
the value "a" the value "a" r
(b) A segment which is parallel to the height|(b) A segment which is parallel to the height|5.1.3 2 & {5 2 ARTF ARG (I 4F) © & ac [5.1.3 & P4 (II4) @ Bac il & &
of the rectangle and the length of which,| of the rectangle and the length of which,| A4 H & &Hrm rEM - BAEA O fr| G ¢ B - BEA > frE e
expressed in millimetres, has the value "b". | expressed in millimetres, has the value "b". | %4E352_ % L (72 DM 452 B BLIFEZDRAF cFEV2ZFRE LT
6.1.2.1.2.2. The minimum values of "a" and|6.1.2.1.2.2. The minimum values of "a" and| & 5w =& > L 5 a3 8 3 40| o405 £ HiardE e
"b" are given in the table below: "b™ are given in the table below: T 1
1 ) a=13cmx 1000 s hb== 4 o
a=13cmx————= » b=- = & o 1+ 2%
1, 1000 r
r
6.1.2.1.3. "Wide-angle" view mirrors (Class|6.1.2.1.3. "Wide-angle" exterior mirrors|5.1.4 B & ARTF ARG (IVHE) © & 3¢5 1514 B & 8 AL (IVER) © 4o &I
V) (Class IV) VL HENSRPAR ezl O MR EREE T RAHRER
The contours of the reflecting surface shall be|The contours of the reflecting surface shall be| #f 2. & {8 > ARM AL R & > H 2 | & & “FALA(IVER)Z ARLTF o
of simple geometric form and its| of simple geometric form and its| &t & ER & ARLAL(IVEE) 2 ARTF
dimensions such that it provides, if| dimensions such that it provides, if
necessary in conjunction with a Class IlI| necessary in conjunction with a Class Il
exterior mirror, the field of vision specified| exterior mirror, the field of vision specified
in paragraph 15.2.4.4. of this Regulation. in paragraph 15.2.4.4. of this Regulation.
6.1.2.1.4. "Close-proximity” view mirrors|6.1.2.1.4. "Close-proximity" exterior mirrors|5.1.5 17 RIARTF AL (V iii;T) D F Bpa b|5.15 TR B AR A(V SR ) DR s vt
(Class V) (Class V) VEEHHE SRR H G R VESBRESPAGKRY H 4 R
The contours of the reflecting surface shall be|The contours of the reflecting surface shall be| # &7 RIALPF AR 4L(V L*»E)\ ALIF o F BT R PARE(V L»E)L ALTF o
of simple geometric form and its| of simple geometric form and its

dimensions such that the mirror provides
the field of vision specified in paragraph

dimensions such that the mirror provides
the field of vision specified in paragraph
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15.2.4.5. of this Regulation.

15.2.4.5. of this Regulation.

6.1.2.1.5. Front-view mirrors (Class VI)

The contours of the reflecting surface shall be
of simple geometric form and its
dimensions such that the mirror provides
the field of vision specified in paragraph
15.2.4.6. of this Regulation.

6.1.2.1.5. Front mirrors (Class VI)

The contours of the reflecting surface shall be
of simple geometric form and its
dimensions such that the mirror provides
the field of vision specified in paragraph
15.2.4.6. of this Regulation.

516 4 # LI LE(VIE) 7 5
R EZHERPAREH A R
HED a4 3&&(VI$;T)L%RE’* °

516 25 LA VIR)TF 55 117
.—»F;?Ezﬁ‘ (IR S B I/ SR
& w ALs(VI éﬁ)\zﬁd’% o

6.1.2.1.6. Mirrors for category L vehicles
with bodywork (Class VII)

6.1.2.1.6.1. "Main" rear-view mirrors (Class
VII)

The minimum dimensions of the reflecting
surface shall be such that:

(a) Its area shall not be less than 6,900 mm2;

(b) The diameter of circular mirrors shall not
be less than 94 mm;

(c) Where rear-view mirrors are not circular,
their dimensions shall enable a 78
mmdiameter circle to be prescribed on their
reflecting surface.

The maximum dimensions of the reflecting
surface shall be such that:

(a) The diameter of any circular rear-view
mirror shall not be greater than 150 mm;

(b) The reflecting surface of any non-circular
rear-view mirror shall lie within a rectangle
measuring 120 mm x 200 mm.

6.1.2.1.6. Mirrors for category L vehicles
with bodywork (Class VII)

6.1.2.1.6.1. "Main" exterior mirrors (Class
VII)

The minimum dimensions of the reflecting
surface shall be such that:

(2) Its area shall not be less than 6, 900 mm2;

(b) The diameter of circular mirrors shall not
be less than 94 mm;

(c) Where rear view mirrors are not circular,
their dimensions shall enable a 78
mmdiamete circle to be prescribed on their
reflecting surface.

The maximum dimensions of the reflecting
surface shall be such that:

(a) The diameter of any circular rear view
mirror shall not be greater than 150 mm;

(b) The reflecting surface of any non-circular
rear view mirror shall lie within a rectangle
measuring 120 mm x 200 mm.
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6.1.2.2.4.1. 1,200 mm for rear-view mirrors|6.1.2.2.4.1. 1,200 mm for interior rear-view|6.2.1 | $f{s > ARTF AL H £ kffm o621 | H F sfm 20 FLEr>- =
(Class I); mirrors (Class I); FLiEr>- 00> 00~>% -
6.1.2.2.4.2. 1,200 mm for Class Il and 111/6.1.2.2.4.2. 1,200 mm for Class Il and 111/6.2.2 TI#g % M #p5 & {5 > ARTFARL4L6.22 T[4 % M4 H & S5 2.0 F L
main rear-view mirrors; main exterior rear-view mirrors; HFESta2zd FEZ r>- 200 £&r>--002% -
\ﬁ
6.1.2.2.4.3. 300 mm for "wide-angle" mirrors|6.1.2.2.4.3. 300 mm for "wide-angle" exterior|g 2 3 IVE R & ALTF %Rﬁfr 4737 1p](6.2.3 IVEE{- V 3 HE bfg 2 b F X
(Class 1V) and "close-proximity" mirrors| mirrors (Class 1V) and "close-proximity" LT ARG E F bt 2 d F LT r > EFr>=002%8 -
(Class V); exterior mirrors (Class V); S002% -
6%?.2.4.4. 200 mm for front mirrors (Class 6.tl2.2.4.4. 200 mm for front mirrors (Class 6.2.4 VI %123 TLIALEH £ 5 2 6.24 & waL4i(VI #5)H F Stg 2 W
. . , o 1 - A o
6.1.2).2.4.5. 1,000 mm or more than 1,500 6.1.2).2.4.5. 1,000 mm or more than 1,500 dEEET2=002% - ; T ; 0 ,O j ‘%d’, TN
mm forCIas’s VII main rear-view mirro’rs. mm in the cl';lse of Class VII mirrors | 6.25 VIl 4 & (6% ARIARER F 5f 025 VILEE # 56 2 & F AT
FodaxLmran- 000z ~0002%2-7 002482
~T002K2R - &
6.3. Test 6.1.3. Test 8. Wri¥F A% 8. frif ik ¢
The requirements of paragraph 6.3. shall be L A o it
considered to be satisfied in the case of e e i~
monitors of a wvehicle fulfilling the [ Erife " EENAERCE | foI5E

provisions of Regulation No. 21.

6.3.1. Devices for indirect vision in Classes |
to VI and Class VII mirrors (having
fitments identical to Class IlI) shall be
subjected to the tests described in
paragraphs 6.3.2.1. and 6.3.2.2. below.
Class VII mirrors with a stem, shall be

6.1.3.1. Mirrors in Classes I to VI and Class
VIl (having fitments identical to Class I1)
shall be subjected to the tests described in
paragraphs 6.1.3.2.1. and 6.1.3.2.2. below.
Class VII mirrors with a stem, shall be
subjected to the tests described in
paragraph 6.1.3.2.3. below.

8.1 12 VI Fiins

2]

% 2 VI

ARsL (K5 2IEEp % K7 50 )
Be i £8.2 A o ¥ 4 4 (Stem)
2 VIEaRE - RIBF £9.2 T -

81 | X VIZ 2 VI fikbi(2 7 &
NI st fe % 22 )R & 8.2
*R,{o ¥4 iﬁ%ﬁ(Stem)\ VIl AR
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subjected to the tests described in
paragraph 6.3.2.3. below. 6.1.3.1.1. The test provided for in paragraph|8.1.1 & §f L3F2 b < f 47 iz im
6.3.1.1. The test provided for in paragraph| 6.1.3.2. below shall not be required in the ; iy o MFRERATEE (N 8.114% ﬁtﬁ"’ 7”3"‘ B ?‘T P
6.3.2. below shall not be required in the| case of any exterior mirror of which no part IV&\E) FRARE G F | REERES WF»&TJ F A

2
=

case of any Class Il to IV exterior device| is less than 2 m from the ground, regardless 'ﬁ I a{ & fﬁﬂ‘} B oo <rj"* =3 I SRR A '*Ff » B f‘? f*’f‘?
for indirect vision of which no part is less| of the adjustment position, when the| ARLZF %% 2 wi2 (" 24 ~ 2 RF | B o F AALE (“f o
than 2 m from the ground, regardless of the| vehicle is under a load corresponding to its| *z_i# % 2f i‘ﬁ E)3p g Ko o B EiiReg s «"i)éﬁi" o '“’\ wz
adjustment position, when the vehicle is| maximum technically permissible mass. RO R ARNNIE A ERGA| R RARINRE T T H
under a load corresponding to its maximum|This derogation also applies to the| # ¥ &% - flizs e YA
technically permissible mass. attachments of mirrors (attachment plates,
This derogation also applies to the| arms, swivel joints, etc.) which are situated
attachments of devices for indirect vision| less than 2 m from the ground and which
(attachment plates, arms, swivel joints,| do not project beyond the overall width of
etc.) which are situated less than 2 m from| the vehicle, measured in the transverse
the ground and which do not project| plane passing through the lowest mirror
beyond the overall width of the vehicle,| attachments or any other point forward of
measured in the transverse plane passing| this plane if this configuration produces a
through the lowest mirror attachments or| greater overall width.
any other point forward of this plane if this
configuration produces a greater overall ‘ ik @ﬁy SN NER R ST iw% s
width, In such cases, a description specifying that| } it B4 ARTF £ ¥ 2 ' 2 Rk ik B B2 i o A AR A
In such cases, a description specifying that| the mirror shall be mounted so as to| #®% KR 2 mip o P AR A
the device for indirect vision shall be| conform to.t.he falbove--mentioned conditions| FJE 3R IRALTF £ L R4 3 7 KoL R T v 2m
mounted so as to conform to the| for the positioning of its attachments on the A -
above-mentioned conditions for the| wvehicle shall be provided. T R 2 2H‘l*¢; 22 L
positioning of its attachments on the|Where advantage is taken of this derogation,
vehicle shall be provided. the arm shall be indelibly marked with the

Where advantage is taken of this derogation,| symbol
the arm shall be indelibly marked with the A

symbol 2m

I W"‘ 94 i.r
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A and the type approval certificate shall be
2m endorsed to this effect.
and the type approval certificate shall be
endorsed to this effect.
6.3.2.2.7. The devices for indirect vision are|6.1.3.2.2.6. The mirrors are subjected to|8.2.4 fi=# gk : 8.2.4 e gt !

subjected to impact under the following
different conditions:

6.3.2.2.7.1. Class I rear-view mirrors

() Test 1: The points of impact shall be as
defined in paragraph 6.3.2.2.3. above. The
impact shall be such that the hammer
strikes the mirror on the reflecting surface
side.

(b) Test 2: Point of impact on the edge of the
protective housing, such that the impact
produced makes an angle of 45 deg. with
the plane of the reflecting surface and is
situated in the horizontal plane passing
through the centre of that surface. The
impact shall occur on the reflecting surface
side.

6.3.2.2.7.2. Class Il to VII mirrors

(a) Test 1. The point of impact shall be as
defined in paragraphs 6.3.2.2.3. or

6.3.2.2.5. above. The impact shall be such
that the hammer strikes the mirror on the
reflecting surface side.

(b) Test 2: The point of impact shall be as
defined in paragraphs 6.3.2.2.3. or

6.3.2.2.5. above. The impact shall be such

impact under the following different
conditions:

6.1.3.2.2.6.1. Interior mirrors

(a) Test 1: The points of impact shall be as
defined in paragraph 6.1.3.2.2.3. above.

The impact shall be such that the hammer
strikes the mirror on the reflecting surface
side.

(b) Test 2: Point of impact on the edge of the
protective housing, such that the impact
produced makes an angle of 45 deg. with
the plane of the reflecting surface and is
situated in the horizontal plane passing
through the centre of that surface. The
impact shall occur on the reflecting surface
side.

6.1.3.2.2.6.2. Exterior mirrors

(a) Test 1. The point of impact shall be as
defined in paragraph 6.1.3.2.2.3. or

6.1.3.2.2.4. above. The impact shall be such
that the hammer strikes the mirror on

the reflecting surface side.

(b) Test 2: The point of impact shall be as
defined in paragraph 6.1.3.2.2.3. or

6.1.3.2.2.4. above. The impact shall be such

8.2.4.1 | %715 S iLTT LA ML E 7 T it
i -
8.2.4.1.1 A - £ St G &

B
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that the hammer strikes the mirror on the
side opposite to the reflecting surface.

Where Class Il or Il rear-view mirrors are
fixed to the same mounting as Class 1V
rear-view mirrors, the above-mentioned
tests shall be executed on the lower mirror.
Nevertheless, the Technical Service
responsible for testing may repeat one or
both of these tests on the upper mirror if
this is less than 2 m from the ground.

6.3.2.2.7.3. Camera-Monitor Systems

(a) Test 1. The point of impact shall be as
defined in paragraphs 6.3.2.2.4. or
6.3.2.2.5. The impact shall be such that the
hammer strikes the camera on the lens side.

(b) Test 2: The point of impact shall be as
defined in paragraphs 6.3.2.2.4. or
6.3.2.2.5. The impact shall be such that the
hammer strikes the camera on the side
opposite to the lens.

Where more than one camera is fixed to the
same mounting, the above-mentioned tests
shall be executed on the lower camera.

that the hammer strikes the mirror on the
side opposite to the reflecting surface.

Where Class Il or Ill rear-view mirrors are
fixed to the same mounting as Class IV
rearview mirrors, the above-mentioned
tests shall be executed on the lower mirror.

Nevertheless, the  Technical  Service
responsible for testing may repeat one or
both of these tests on the upper mirror if
this is less than 2 m from the ground.

8243 BRI -M - B A AREFT
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82431 #r¥ = v B BJIP B H F
2 H - e
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Nevertheless, the Technical ~Service #F A o ‘T@i?%%ﬁ&ﬁfﬁﬁi
responsible for testing may repeat one or ol I R e RIS ¥ &
both of these tests on the upper camera if R g Ky N%‘%ﬁ WA 7
this is less than 2 m from the ground. it RS 2 — “‘ DIRER
6.3.3. Results of the tests 6.1.3.3. Results of the tests 8.3 & BRI : 8.3 PRI ©

6.3.3.1. In the tests described in paragraph
6.3.2. above, the pendulum shall continue

6.1.3.3.1. In the tests described in paragraph

6.1.3.2. above, the pendulum shall continue
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to swing after impact in such a way that the
projection of the position assumed by the
arm on the plane of release makes an angle
of at least 20 deg. with the vertical. The
accuracy of measurement of the angle shall
be within +/-1 deg.

6.3.3.1.1. In the case of mirrors, this
requirement is not applicable to mirrors
stuck to the windscreen, in respect of
which the requirement stipulated in
paragraph 6.3.3.2. shall apply after the test.

6.3.3.1.2. The required angle to the vertical is
reduced from 20 deg. to 10 deg. for all
Class Il and Class IV devices for indirect
vision and for Class 111 devices for indirect
vision which are attached to the same
mounting as Class IV devices for indirect
vision.

6.3.3.2. In the case of mirrors, should the
mounting of the mirror break during the
tests described in paragraph 6.3.2. above
for mirrors stuck to the windscreen, the
part remaining shall not project beyond the
base by more than 10 mm and the
configuration remaining after the test shall
satisfy the conditions laid down in
paragraph 6.1.3. of this Regulation.
[6.1.3(%KTASICERME » IERER6.1.1.3]

6.3.3.3. The reflecting surface shall not break
during the tests described in paragraph

to swing after impact in such a way that the
projection of the position assumed by the
arm on the plane of release makes an angle
of at least 20 deg. with the vertical. The
accuracy of measurement of the angle shall
be within +/-1 deg.

6.1.3.3.1.1. This requirement is not
applicable to mirrors stuck to the
windscreen, in respect of which the
requirement  stipulated in paragraph
6.1.3.3.2. shall apply after the test.

6.1.3.3.1.2. The required angle to the vertical
is reduced from 20 deg. to 10 deg. for all
Class Il and Class IV rear-view mirrors and
for Class I rear-view mirrors which are
attached to the same mounting as Class IV
mirrors.

6.1.3.3.2. Should the mounting of the mirror
break during the tests described in
paragraph 6.1.3.2. above for mirrors stuck
to the windscreen, the part remaining shall
not project beyond the base by more than
10 mm and the configuration remaining
after the test shall satisfy the conditions
laid down in paragraph 6.1.1.3. of this
Regulation.

6.1.3.3.3. The reflecting surface shall not
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6.3.2.

However, breakage of the reflecting surface
will be allowed if one of the following
conditions is fulfilled.

6.3.3.3.1. The fragments of glass still adhere

break during the tests described in
paragraph 6.1.3.2.

However, breakage of the reflecting surface
will be allowed if one of the following

conditions is fulfilled:

8.3.4.1 3y AL ¥

| -
5

L1

s Ak o A
oo RAR A A pi 2 poal
b ohiE-BE RS TR
miﬁ»%’ﬁ—%ﬁg@‘u R b A o

| 7234 S

F
Lb

8.34.1 3}#.5@1:‘;1; i Ab nﬁ. 0 # }I.g. (+
j’ﬁﬁﬁiﬁi%ﬁﬁﬁiﬁﬁ
FoorFE-FE R IR

LIS O R S

to the back of the housing or to a surface|6.1.3.3.3.1. The fragments of glass still|§3.42 £ s+5 * & >3y 2 ?fr?i 8342 F itd * % 212 H %’T@?\l
firmly attached to the housing; partial| adhere to the back of the housing or to a| =& 2 o
separation of the glass from its backing is| surface firmly attached to the housing;
admissible provided that this does not| partial separation of the glass from its
exceed 2.5 mm on either side of the cracks.| backing is admissible provided that this
It is permissible for small splinters to| does not exceed 2.5 mm on either side of
become detached from the surface of the| the cracks. It is permissible for small
glass at the point of impact; splinters to become detached from the
6.3.3.3.2. The reflecting surface is made of| surface of the glass at the point of impact;
safety glass. 6.1.3.3.3.2. The reflecting surface is made of
safety glass.
6.3.2.3. Bending test on the protective|6.1.3.2.3. Bending test on the protective|9. ¥ #E% : 9. & F%
housing attached to the stem (Class VII) housing attached to the stem (Class VII) (9.1 & B> /= 9.1 #B|> iz

6.3.2.3.1. Description of test

The protective housing is placed horizontally
in a device in such a way that it is possible
to lock the attachment support adjusters
firmly. In the direction of the largest
dimension of the housing, the end closest
to the point of attachment on the adjuster
for the support shall be immobilized by a
15 mm-wide rigid stop covering the entire
width of the housing.

At the other end, a stop identical to the one
described above is placed on the housing so

6.1.3.2.3.1. Description of test

The protective housing is placed horizontally
in a device in such a way that it is possible
to lock the attachment support adjusters
firmly. In the direction of the largest
dimension of the housing, the end closest
to the point of attachment on the adjuster
for the support shall be immobilized by a
15 mm-wide rigid stop covering the entire
width of the housing.

At the other end, a stop identical to the one
described above is placed on the housing so
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that the specified test load can be applied to| that the specified test load can be applied to| ~ Z_° T o
it (Figure 2). it (Figure 2). 913 RFE I 2T 27~ FmMOL3 BlBEiF T 27~ b
The end of the housing opposite to that where|The end of the housing opposite to that where| ¥ @ — & 43 o B - o da o
the force is exerted may be locked rather| the force is exerted may be locked rather|9.2 & | @ F 44t o # Faip - (9.2 WRRHEE @ F sS4t e # T
than held in position as shown in Figure 2. | than held in position as shown in Figure 2. e T 7| a5k o o e T

HEH TR ]

6.3.2.3.2. The test loading shall be 25
kilograms and shall be maintained for one
minute.

[FE2E THIE]

6.1.3.2.3.2. The test loading shall be 25
kilograms and shall be maintained for one
minute.
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6.2. Devices for indirect vision other than
mirrors

6.2.1. General requirements

6.2.1.1. If adjustment by the user is needed,
the device for indirect vision shall be
adjustable without the use of tools.

6.2.1.2. If a device for indirect vision can
only render the total prescribed field of
vision by scanning the field of vision, the
total process of scanning, rendering and
reset to its initial position together shall not
take more than 2 seconds.

6.2.1.3. The effectiveness of the CMS of
Classes | to IV shall not be adversely
affected by magnetic or electrical fields.
This shall be demonstrated by compliance
with the technical requirements and
transitional provisions of Regulation No.
10, 04 series of amendments or any later
series of amendements.

6.2. Devices for indirect vision other than
mirrors

6.2.1. General requirements

6.2.1.1. If adjustment by the user is needed,
the device for indirect vision shall be
adjustable without the use of tools.

6.2.1.2. If a device for indirect vision can
only render the total prescribed field of
vision by scanning the field of vision, the
total process of scanning, rendering and
reset to its initial position together shall not
take more than 2 seconds.

10. ZHiRdrz BRI by

10.1 - S

1011 FRERE P F2F @0
IE T AEFRRTES o
10.1.2 4o— FFEAREFER o d ey
ALTF @ 3R R EALTE > PR R
fer BRI Adp B h 2GR T
AZE2F) e

1013153 IVEEHP-Hr %t h

2_3 3%l P REXBEF AT HE 2
AT TR AARY T

BAREE ) RE o

10. ZHLAR4R 2 M ARy 25 8

10.1 - A

mllgﬁ ﬁﬁ’@¥%7%%¥
I EFTABRFREMRTELY -

10.1.2 4o— FPEARTF AR P8 d g
ALTY M ﬁx;—m%’;ﬁ{,% v P B R
frr BIA 4o g 2 IEART T

AL 2F) e

21




i‘%/@P\? }%!F\?‘- HIER PN 2Rk~

6.2.2. Camera-monitor systems 6.2.2. Camera-monitor devices for indirect 102 BT -4 5 g X8

The requirements of paragraph 6.2.2.1. shall| vision D A e ___,,= e
be considered to be satisfied in the case of %ﬁéﬁ e e Jﬂ £
monitors of a vehicle that fulfills the [ B 514 EEW ERCE | faHIEE
provisions of Regulation No. 21. =)

6.2.2.1. General requirements 6.2.2.1. General requirements 10.2.1 - 4 Lﬁ,{w 1021 — 4 %%

6.2.2.1.1. When the devices of the|6.2.2.1.1. When the camera-monitor device|10.2.1.1 % #F 1‘3& o Bk ST A 10211 ¥ #9 _Jé B gt o T
camera-monitor system are mounted in the| for indirect vision is mounted on a plane| £ % > 3 T2 Li ¥R G4 iz ; B - B . R
position recommended by the manufacturer| surface, all parts, irrespective of the| =% F » f& 1=F - ;‘% Fieg o wgiE| : BN . N Frﬁ]iﬁ;#i B W( .
for no_rmal drlvmg,_ E.i“ parts, wrespectlve_ of gdjustmer?t posm(_)n of the deV|_ce whichare| j&- = I =% 2 FI3R#F i #%W (i Bi+)s &t - 00 ;‘\ =] ﬂiﬁ;’%
the adjustment position of the device which| in potential, static contact with a sphere| X "2 @ P 82 P-4 7 £ & ‘ﬁ R ) B o ok X
are in potential, static contact with a sphere| either 165 mm in diameter in the case ofa| (i H @ niz)» & - Q0 =% (%—])&i f A‘: If\ R
either 165 mm in diameter in the case of a| monitor or 100 mm in diameter in the case| [ &k # fi #ff (LK 3T 8 §m ¢h 382 e e
CMS or parts of CMS installed inside the| of a camera, shall have a radius of| P -4 F (L Tmniz), H
vehicle or 200 mm in diameter in the case| curvature "c" of not less than 2.5 mm. Ary R R F XU R )R
of a CMS or parts of CMS installed outside - IR

the vehicle, shall have a radius of curvature
c" of not less than 2.5 mm.

6.2.2.2.  Functional  requirements  for
camera-monitor devices of Classes V and
VI

6.2.2.2.1. The camera shall function well in
conditions in which sunlight falls on the
camera. The saturated area, defined as the
area in which the luminance contrast ratio
(C=Lw/Lb) of a high contrast pattern falls

6.2.2.2. Functional requirements

6.2.2.2.1. The camera shall function well in
conditions in which sunlight falls on the
camera. The saturated area, defined as the
area in which the luminance contrast ratio
(C=Lw/Lb) of a high contrast pattern falls

1022 VEZ VIZHE P-4~ %

B2 7R

10.2.2.1 #&F KR wlF kR
PP TE L e R L B
¥t Bl ez & R $# ¢ (Luminance
contrast ratio)(C=Lw/Lb) |- 3+ 2 Jﬁ ;

#10.2.2.1.1 3 10.2.2.1.4 #ritif i

1022 # i 4.4

1110221 HFHR AR AR R ED
W Th 24 o ek L4 B
¥t Bl ez & R # ¢ (Luminance
contrast ratio)(C=Lw/Lb)-]- >+ 2 ﬁ ;

% 10.2.2.1.1 £ 10.2.2.1.4 #vitif i+
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below 2.0, shall not cover more than 15 per
cent of the displayed image under the
conditions of paragraphs 6.2.2.2.1.1. to
6.2.2.2.1.4. below.

In the case the camera system shows
dynamical changes in the blooming area
during the test the maximum blooming area
shall fulfill the requirements.

6.2.2.2.1.1. A black and white test pattern,
having a minimum contrast ratio of 20 shall
be positioned in front of the camera.

The test pattern shall be evenly illuminated at
an illumination of 3,000 +/- 300 Ix.

The test pattern shall be medium gray on
average and cover the complete area
viewed by the camera; the camera shall
view no other objects than the test pattern.

6.2.2.2.1.2. The camera shall be hit by a
(simulated sun) light of 40 klx, spanning an
angle between 0.6 and 0.9 deg. with an
elevation angle of 10 deg. (directly or
indirectly via a mirror) removed from the
optical axis of the sensor.

The light source shall:

(a) Have a spectrum D65 with a tolerance of
+/-1,500 K;

(b) Be homogeneous in space and time within
a tolerance of 2 kix.

The emission of the light source in infrared
shall be negligible.

below 2.0, shall not cover more than 15 per
cent of the displayed image under the
conditions of paragraphs 6.2.2.2.1.1. to
6.2.2.2.1.4. below.

In case the camera system shows dynamical
changes in the blooming area during the
test the maximum blooming area should
fulfill the requirement.

6.2.2.2.1.1. A black and white test pattern,
having a minimum contrast ratio of 20 shall
be positioned in front of the camera.

The test pattern shall be evenly illuminated at
an illumination of 3,000 +/- 300 Lx.

The test pattern shall be medium gray on
average and cover the complete area
viewed by the camera; the camera shall
view no other objects than the test pattern.

6.2.2.2.1.2. The camera shall be hit by a
(simulated sun) light of 40 KkLx, spanning
an angle between 0.6 and 0.9 degrees with
an elevation angle of 10 degrees (directly
or indirectly via a mirror) removed from
the optical axis of the sensor.

The light source shall:

(a) Have a spectrum D65 with a tolerance of
+/-1,500K;

(b) Be homogeneous in space and time within
a tolerance of 2 kLx.

The emission of the light source in infrared
shall be negligible.
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6.2.2.2.1.3. There shall be no ambient|6.2.2.2.1.3. There shall be no ambient| H ¥ FH kRS - s TR B LR PR B o
illumination of the monitor during the test. | illumination of the monitor during the test. [10.2.2.1.4 *E4% % 3 P37 % B (4-§[10.2.2.1.4 3BT % 2R 2E 7 & B (30 B
6.2.2.2.1.4. An example of the set-up is given|6.2.2.2.1.4. An example of the set-up is given| = #77%) o Z BT ) e

in the Figure A below.

in the Figure A below.

HSETYIFR] GESANIEZED
6.2.2.2.2. The monitor shall render al6.2.2.2.2. The monitor shall render a|10.2.2.2 A R®*%{&#& |SO 15008:2003(10.2.2.2 A R *% & |SO 15008:2003
minimum contrast under various light| minimum contrast under various light] *T#7% fp RAET > 7 BEE RYE| THE IR RARTE E KERLS &

conditions as specified by 1SO 15008:2003.

6.2.2.2.3. It shall be possible to adjust the
average luminance of the monitor either
manually or automatically to the ambient
conditions.

6.2.2.2.4. The measurements for the
luminance contrast of the monitor shall be
carried out according to 1ISO 15008:2009.

conditions as specified by 1SO 15008:2003.

6.2.2.2.3. It shall be possible to adjust the
average luminance of the monitor either
manually or automatically to the ambient
conditions.

6.2.2.2.4. The measurements for the
luminance contrast of the monitor shall be
carried out according to 1SO 15008:2009.

3 o] ¥ o

10223 Bv &0 p B HBE B F
BEaAFR T EEE2 THRRE -

10.2.2.41 & 1SO 15008:2009:p] & % =
EEERRHS -

et o
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n
B

SHH TR B

,/liéj%)io

10.2.2.4 & & 1SO 15008:2009 ip| & &
TEERRE

6.2.2.3.  Functional  requirements  for
camera-monitor devices of Classes I to 1V
(see Annex 12).

Unless otherwise specified in this Regulation,
the definitions and symbols used in
paragraph 6.2.2.3. are in accordance with
ISO 16505:2015, Chapters 3 and 4.

Unless otherwise specified in this Regulation,
the requirements given in paragraph
6.2.2.3. shall be verified according to the
test procedures given in ISO 16505:2015,
Chapter 7, where available.

6.2.2.3.1. Luminance adjustment

P

10.2.3 13 2 IVAE &R #8-5 7

ExY

Z_F w JTFL%
s =5

LT 4 RE S KEARM £
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\\\ S

"2 %8 45 15016505:2015 &

THE e RS2 RT o
Vf‘,ﬁbf %a’ﬁ?fwé%?lﬁ Foks i #E

ISO16505:2015 % = & & ¥ % ~

PP R TR -
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It shall be possible to adjust the average
luminance of the monitor either manually
or automatically to the ambient conditions.

6.2.2.3.2. Operating readiness (System
availability)

If the system is not operational (e.g. CMS
failure), it shall be indicated to the driver
by i.e*/ warning indication, display
information, absence of status indicator.
The operator's manual shall explain the
information indicated.

B RTER S A

¥ g
kT %" LInR R o

4L

10.2.3.2 i s ivdo gk i w*w* Lk nw

F ke ;‘é iTd (5]4rCMS4 »z) >

EE2 4T M EETE
1 % /E‘,ﬁ‘c Ak aﬁ%’ﬁ’\,ﬂ g3 K
£ ﬁlﬂg%i g\.pa °

Faod |5

6.2.2.3.3. Image quality

6.2.2.3.3.1. Monitor isotropy

The monitor shall conform to optical
requirements over the range of viewing
directions that is specified in the following
paragraphs.

6.2.2.3.3.1.1. Directional uniformity

When driven by an artificial 70 per cent
grey-scale image, the deviation of the
monitor luminance from the luminance
white level with specific viewing direction
(theta, phi) = (thetamonitor/D,
phimonitor/D) shall be such that the ratio
relative to the luminance white level for the
same specific viewing direction
L(thetamonitor/D, phimonitor/D) does not
exceed 35 per cent of the luminance white
level for the monitor standard isotropy
range and shall not exceed 50 per cent of

10.2.3.3 # ik B (Image quality)

10.2.3.3.1%;1 T B X w4+ (Isotropy)

*ﬁé*éiTﬂ%ﬂ’%ﬁﬁﬁﬁ
L4tz kB R fo

1023311 # = 3 % ¥ - 4
(Directional uniformity)

T LEPRELT T s
) EIJ,#”’ = & (7 (theta, phi) =
(theta%*« - % /D, phi%g + B?ID))f kg
T B R R B9 ¢ R #
(Luminance white level) & 2_ s X
EoAAHEHTEFEFZT T 20 d RRE
PRz E > 2 RATER A2 =
T (k7 B2 LR @'ﬁ%@
p)o 22 AR 427 0 (HE
TRz e bR
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the luminance white level for the monitor
extended isotropy range.
For the standard isotropy range:

max ﬂ[‘l B 1‘ (®m(mlmr D> q)mommr D 1}

]‘(Gmonimr D> (Dmmmor D)
for pointsi=1,2,3,4,5,6,7,8,9 as defined
in Table 1 below.
Table 1: Measurement directions for
standard isotropy range

<35%,

Direction i horizontal/degree vertical degree
-5
2 0 -6
3 + -6
4 T 0
5 NA NA
6 47 0
g 4
8 0 b
9 +1 6

For the extended isotropy range:

max ﬂl‘i‘ = 1‘(®:mmlmr D> q)mommr D ]}

L(Gmunimr D> q)mmmo/‘ D )
for points i' = 1, 2, 3, 4,5, 6,7, 8, 9 as
defined in Table 2 below.

<50%,

SRR P ERP

mﬂ.x{f.._ - f-{E]_E,‘“'T:ES ”,'T—' BT ”I} < 35%,

1O gmss 0@ s )
4®i(1-2-3-4-5-6-7-8-9)
Hh2 BRS 5 o b T A - SR o
Lo BRSSP ERL RS

—sra.‘g"k, kTS i»_’é—%
i wld R | w/E R
1 -7 +6
2 0 +6
3 + +6
4 -7 0
5 /A N/A
6 7 0
A -7 -6
8 0 -6
9 7 -6

W e ERN

max {].f,,. ~LOzmz » Pame rr]}

‘IF{E]E..“‘T'EE frh q'] BT F’}
480 (1-2-3-4-5-6-7-8-9)

<50% ..

HREZER e > he™ & 2 997 o
2o u W B PR R e
T EEEE 43 =

i E R E R
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0).
Table 3: Measurement points for the
lateral uniformity

Point Percentage of Wiyoiror horizourat F10M | Percentage of Hoyqurororizonra) oM
top left comer top left comer
1 20 20
50 20
80 20
4 20 50
50 50
6 80 50
20 80
8 50 80
9 80 80

Table 2: Measurement directions for 1 -12 +11
ext.erjd.ed |sotropy range | 2 0 +11
Direction i horizontal/degree vertical degree
1 12 11 3 +_12 +_11
& ; ZI N
; - ; ) N/A N/A
5 NA NA Q +_12 Q
; a 7 -12 -11
) 11 8 0 -11
§ 0 -11
9 +12 -1l g +—12 ﬁ
6.2.2.3.3.1.2. Lateral uniformity
The luminance white lateral dependency shall
satisfy:
max{(Z, ,,..(©,®))}-min{(Z, ,,.(©,®)) L
max {(L/ "'/HIL’(®’ (D ))}
for pointsj=1,2,3,4,5,6,7,8,9 as defined
in Table 3 below, where (theta, phi) = (0, 10.2.33.1.2 # = 35 - & (Lateral

uniformity)
2 B v ¢ ¥ » 4 & ¢ (Lateral
dependency) & i+ & T 7] o 5\
max |, aﬁ('@,ﬂl]!;—min L, sale.®)) o
N ) S
28 (1-2-3-4-5-6-7-8>

N2 TR > e o4 = BT o

(theta, phi) = (0,0) -
2z Feioa- B2 FplE
- e gL PR S PR3 5

i L bz | k2
A | A
1 20 20
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2 50 20
3 80 20
4 20 50
) 50 50
6 80 50
A 20 80
8 50 80
9 80 80

6.2.2.3.3.2. Luminance and  contrast
rendering

For luminance and contrast rendering the
following requirements shall apply:

(a) The minimum luminance contrast at the
monitor (including any screen protector)
reproducing a high contrast pattern shall
be:

(i) For direct sunlight condition: 2:1;

(if) For day condition with diffuse ambient
light: 3:1;

(iii) For sunset condition: 2:1;

(iv) For night condition: 10:1 except in the
case of Mirror and CMS dual function
system of class I: 5:1.

(b) The night condition for the camera'’s field
of view is replicated in a dark environment
such that the maximum illuminance on the
objects to be measured shall not exceed 2.0
IX;

(c) The background luminance of the monitor
shall be limited under the night condition.
The maximum background luminance
under the night condition shall be less than
2.0 cd/m?;

(d) The instructions for use shall contain a
note that sunlight or light from other
intense light source upon the monitor

10.2.3.3.2% B fo¥frt & ik

BB B 8 T kR
RHW: (¢ FRE) BT
LR R

() pPLEHFETZ2:1

(i) EFAHEBELFET 531

(i) Zotiger™ 2211

) rEEET 1001 faRs ek
Fi-Br BEE S 55
1o

(b) *r@Firt 2gky? HEY
WARTT e Rl BRI 2 B
P A - - Qlux e

) B I BiEET2 T BB
BRE-AMERT 2 AAF I 2R
B3z - Q[T % o

(d) & * 3P 3 e 3500 K50 F
Bpor B b zop kN H WAk
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reduces the luminance contrast which may
require the driver to be particularly alert
and attentive.

BT R FRERFRESEG R

MRS R R H o

6.2.2.3.3.2.1. Day condition with diffuse
sky-light exposure test

For the day condition with diffuse sky-light
exposure, the test method given in ISO
16505:2015, subclause 7.8.2., Test 2 shall
be applied, but a value of 4,000 to 4,200
cd/ m® for luminance diffuse illuminator
shall be used.

At the request of the manufacturer, the value

for luminance diffuse illuminator may be

determined by using the diagram of figure

below.

Luminance of the diffuse illuminator

L [cd/im?) 4
4200

2850

1500~

0% 50% 100%
Ratio of the projected area leaving the vehicle
Ratio of projected area vs. luminance of the
diffuse illuminator
Procedure for determining the ration of the
projected area leaving the vehicle:
(a) Determine the projected area in the
vehicle that represents the mirror reflected
direction from the monitor extended
isotropy range.
(b) Evaluation shall be made in the centre of

10.2.3.3.2.111” Figit ™2 % kypicg

& 3R 2% (Diffuse sky-light exposure

test

BT E P2 T 2 X CBPREAR Gk s X
2 = 2 R & 3 1S016505:2015 p
7.8.2% 35 P S22 R4 o 0 b
g P % (Diffuse illuminator) & B
o2 00022 - 00%E/

_I.-;?/‘}r{o

SR SR g2 RRE S T
RS T R LR e

ﬁ

LOSA/FHRR) )
4200 e —
2850 —msewenessssnses /
1500-/

0% 50%  100%
BALD R PR fE T
Ble: LHRBPEZ 2AAREE

o i%%me%&

'
ﬁiﬁ W A R &

38
j
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the  monitor  defined size, under
consideration of the monitor design
viewing direction (see figure below).

Monitor defineq size

Mirrored pyramid of the
Extended Isotropy Range.

This projected area represents the 100 per
cent of the surface to be considered.

Based on virtual testing, evaluate the ratio of
the projected area that leaves the vehicle

openings (e.g. through a side door window,
rear window or sunroof; however, for
example a sunroof having an opaque
shutter shall not be considered an opening).

Case when the orientation of the mirror and
CMS dual function system of Class | is
adjustable:

Based on virtual testing, if the applicant
demonstrates that the Mirror and CMS dual
function system of Class | adjustment
range permits a driver to avoid any incident
specular light from the vehicle opening
while a driver's eye is within any fixed
position of the standard isotropy range,
then the wvalue for luminance diffuse
illuminator shall be the one of ISO

(@i 7 Bu % % 4§ E AN
FAEF M w2 P mp B
i%o

() 37 F2 R34 Bj 2 o (ol

7)o B3 EE T B 71 < (Monitor

defined size) © w i+ % B {FITE o

RERKRFT

& ¥k ks
EHEOHE
" EHF @
AL 2
T
il 7
€

, AU N T
PHBERFEALFT A ERE

o

FI* Fd sk T RS mE v

k=N

(Opening)z_ & 8w g+ F (b4

d - BRIE  SFNXEERTE

4 * % P 2 yE4e (Shutter) s B E 7

MG - BHEC)

F IR BB - b EREE

/:“ ""‘\‘g};ra’ I ¥ P$f{+ :
1 FERR R Y SR i

2 ’”"”ﬁfﬁ’ﬂ B S e
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16505:2015 subclause 7.8.2., Test 2: 1,300
to 1,500 cd/m?.

FEp 2 EZeFHTrE o H IR
el s-r TELH N LR
AEFF AFERER TP E
Bor i k2 e F itk ®
(Specular light) - P43 7% $4 PR P
® 2 2 R E K 5 % x ISO
16505:2015 7.8.23 78 P &% 22 3R
e 2-=2002-37 00%:k/

I = ’4} Z o
6.2.2.3.3.3. Grey scale rendering 10.2.3.3.3 A [+ % #ic  (Grey scale
A CMS shall have a sufficient grey scale rendering)

rendering. CMS shall display a tonal range
of at least eight distinguishable different
grey tonal steps on the monitor.

For the grey scale rendering, the test method
of paragraph 1.4. of Annex 12 shall be
applied.

6.2.2.3.3.4. Colour rendering

For colour rendering, the hue angle of
reproduced colour of the chart patches on
the monitor shall satisfy the following
requirements. The colour coordinates are
described based in the CIE 1976 uniform
colour space:

(a) Red colour coordinates shall not exceed
the range of (0 deg., 44.8 deg.) or (332.2
deg., 360 deg.);

(b) Green colour coordinates shall not exceed
the range of (96.6 deg., 179.9 deg.);

(c) Blue colour coordinates shall not exceed

- BRI E ANREE G KA
P sl BES-AE T B o s
T ERI “HTABT LR F
Hlyd AE R -

Wb R A AR
12142 3Rz -

10.2.3.3.4;5% ¢ #(Colour rendering)

3w s o H ko BEE 4 B(Chart
patches) ¥ zE ¢ hd 2 & B > s
AT &R ppd iRl ikdzCIE
1976 3 ¢ 7 B - 3 [ (Uniform
colour space)2_ 3 z_-

(a) ied BREFEFRLIIOOREZT R -

ANBRRZZ- - CRIZA0RF
]_%]o

(b))% gEr L4~ -2 A3
-4 -4 EFER-

(c) Fd ptEr» @404 -4 &
I1=20= - RBR#FERF-
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the range of (209.9 deg., 302.2 deg.);

(d) Yellow colour coordinates shall not
exceed the range of (44.8 deg., 96.6 deg.);
(e) To distinguish from the white colour,
define distance from white as Ri > 0.02,
where Ri is the chromatic distance of each
colour patch (i = Red, Green, Blue,

Yellow), relative to white (i = White).

Figure B shows an illustrative tolerance
range described on CIE 1976 uniform
colour space.

ASE TR ]

Amber, blue and red light signals shall be
distinguishable from each other.

6.2.2.3.3.5. Artefacts

The operator's manual shall refer to possible
artefacts and their impact on the partial
occlusion of the field of view and of the
objects which may require the driver to be
particularly alert and attentive.

6.2.2.3.3.5.1. Smear

Smear shall be transparent and not be more
than 10 per cent of the maximum
luminance value of the displayed glare
source luminance level, which causes
smear effect.

6.2.2.3.3.5.2. Blooming and lens flare

The total area of disturbing blooming and
lens flare areas shall not cover more than
25 per cent of the displayed camera image.

6.2.2.3.3.5.3. Point light sources
The CMS shall have an operation mode in

(DFJ AafEr Ehhee - BRI

’i"/_‘\ "}\fi‘%‘élﬁo
(e) j§v & B A > % & jE@RI * >

0-0-  HPRIEZS B HAY

v ¢ (= ¢ ) 2 B d E—E't‘i*‘-}/ﬁ—(‘f‘f

Mk G EF) -

o CIE 1976753 d Z P - R{E2Z F3F

WA R (eR ) -
AN

BT LI S o Ed frisd Bk

%};U °
10.2.3.3.5 % i{(Artefacts)
ErRPERG R APBET LR

BREHET R GLE W § AR

PR e B o
10.2.3.3.5.1 B & (Smear)
FHER LG P 7 Az did 2 B R

ZEREARRETRAREES BAF R

Biegaz-0-
10.2.3.35.2 3 k F 4 o4 ok

(Blooming and lens flare)
kg ke FREL T

B (B AT BRSO h T e A

- T
Z — 1 °

10.2.3.353 2 3k /& (Point light

sources)
e -7 Bz dimo
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which the driver of the vehicle equipped
with CMS can recognize two point light
sources (e.g. passing beam headlights)
rendered as two distinguishable separate
point light sources.

In this operation mode, a set of two point
light sources corresponding to a vehicle
passing beam headlamp each having a
reference luminous intensity 1,750 cd and
being separated each other laterally by 1.3
m and located at a distance of 250 m away
from the CMS shall be distinguishable as
two point light source. This requirement is
applicable to Class I, Class 11 and Class Il
devices for indirect vision.

The point light source detection factor
(PLSDF) shall be at least 2.7 or the point
light source contrast factor (PLSCF) shall
be at least 0.12, whichever is satisfied by
the CMS test under the conditions and the
test procedure described in Annex 12,
paragraph 1.3.

If the system is in a mode where point light
sources are not rendered as described
above, this shall be indicated to the driver.
The information indicated shall be
explained in the operator's manual.

B - WITH T #- B8R R (deiT

sk gg % (Passing beam headlights))

BT 57 A7Fms 87 kB R
Vi f_&’ﬁf 2] o
bogt RO L T
B33 BELGERY KEEHE - T Qo
Foo BABHEYFRGR L - -
TO%Xz2 g iEds - - =
;\ o HIBERM- T B A ART A
FEA BER R o A TR EAE fig ¢ AT
3~ g 2 |||Lx‘F'7 AT 8 o
E&«%Jﬁ .;# Bl 7 #c(PLSDR) B 2 > &
- - = E&-v’oz}ﬁli«‘f v % #ic(PLSCF)
Z@i*/ ,é 0--=- B AriLE
12132 R 7 1 ECMS:E 5% 15 i+ 2
e AR
2 BERRAY % A2 505N 0 A 1@ BESR
Jade b it R T PIH AR BE T R
WA P E R B o

M

6.2.2.3.3.6. Sharpness and depth of field

6.2.2.3.3.6.1. Sharpness

The sharpness is represented by the
MTF50(.1) and it shall satisfy:

(a) Horizontal and vertical MTF50(.1) at

center
1

MIF50,) >~ MIF 10, va){ LW /PH )

10.2.3.3.6 jr#r & &2 & # (Sharpness
and depth of field)

10.2.3.3.6.1 #Fatk

oA IMTFS0 g & 2 i £
HES S

MIF50,, > ;MM 10, ) (LW /PH )

bEF@EIRTA2Z - 0) kT
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(b) Horizontal and vertical MTF50(:.1) at
corners (70 per cent of image height)

11
MIF504) 2> (MTF10, XLW 1PH)

6.2.2.3.3.6.2. Depth of field

The CMS shall enable the driver to observe
the occupied space by the object and
perceive the content shown within the
range of interest with detailed resolution.
The MTF10u1, when measured at
different distances to the object, shall
satisfy at least the minimum resolution for
the following points:

(a) Resolution at point 1 (10 m as
representative point for infinity) and point
2 (middle distance at 6 m)

MTF10, 20,9- MTF10,,y,,(LW /PH)

(b) Resolution at point 3 (Close distance at 4
meters)

MTF10,,,> %MTFIO_UD.,,“<L W/PH)

6.2.2.3.3.7. Geometric distortion

For CMS of Classes I, Il and Il the
maximum distortion within the minimum
required field of view shall not exceed 20
per cent relative to recto-linear or pinhole
projection.

This performance shall be tested according to
the method given in ISO 16505:2015,
Annex G.3.

6.2.2.3.3.8. Further image quality

v > w» HMTF50 ;: 1)
MTF50,, > % : % (MTF10, XLW /PH)

10.2.3.3.6.2 £:iF

BPB-F s B AR R ERER
By Rz A B B %
Fp B 4 i & o

3 BRI A s apeges > H MTFL0
QP ETI LR R RAL
A

@1 A 0% F M4 aE 5T
2 Zh){eBh2f% ok (& gt o
RFEHEZ P )

MTF10, 20,9- MTF10,,y,(LW /PH)

(b)BE3fZ R (N £ BE = TSR3 dRiT e
)

MTF10,,,> %MTFIOUD.“:,,(L W/PH)

10.2.3.3.7 % @& % 2, (Geometric
distortion)

15~ NSE 2 sz FEB48-20 7 B k5L
BRI M PN PR
P A ACEE | ARTT R A2
-0 -

ot 3R 5k R & 5 1SO 16505:2015 i
8G3:3% > 2B TR o

10.2.3.3.8 & - 4 B & T & K
(Further image quality requirements)
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requirements

6.2.2.3.3.8.1. Flicker

The entire image area of the monitor shall be
free of flicker according to the test method
of Annex 12, paragraph 1.2.

6.2.2.3.4. Time behaviour

6.2.2.3.4.1. Frame rate

Movements of objects in front of the camera
shall be rendered smooth and fluid. The
minimum frame rate of the system (update
rate of the image information) shall be at
least 30 Hz. At low light conditions or
while maneuvering at low speed, the
minimum frame rate of the system (i.e.
update rate of the image information) shall
be at least 15 Hz.

6.2.2.3.4.2. Image formation time

The image formation time of the monitor
shall be less than 55 ms at a temperature of
22 deg. C +/-5 deg. C.

This performance shall be tested according to
the method given in ISO 9241-305:2008.

6.2.2.3.4.3. System latency

A CMS shall have a sufficient short latency
to render the scenery nearly at the same
time. The latency shall be lower than 200
ms at room temperature 22 deg. C +/-5 deg.
C.

6.2.2.3.5. Quality and further ergonomic
requirements

6.2.2.3.5.1. Glare due to high luminance of
the monitor In order to avoid glare from a
high luminance of the monitor, the

10.2.3.3.8.1 P % (Flicker)

B e BB R B E PP Rk
SR kyp A LE121.22 HF o

10.2.3.4 P ¥ £ 14 (Time behaviour )

10.2.3.4.18° % g #7 % (Frame rate )

HERB TG R TR RS T
g R ok Sl i ] RTHE (B 1
FALAI)VEL PS5 =04 B
4k P R e BEOYOGE R EE >k
Ny ASEa it St
FVEEE - T Ao

10.2.3.4.2 & A5 = g & (Image
formation time)

BT B SRR RBEEAR
BAZ DRI BT RERT S

oy /

L iR R % $59241-305:20083 %

2GR TR o

10.2.3.4.3 Jx kuat ¥ (System latency)

TS B A BRI R G
I PRA BN ) S X Sl
PR AN RBERES -
;- ﬁir }i,ﬂ/’gfia\ﬂ: s )‘@,J‘%?:
004 -

10.2.35 S ferse—b A 1 2 & K
(Quality and further ergonomic

requirements)
10.2.3.5.1d >t &7 Beng B R i o AT

ek @Ak ENg AR

=g
|

=

e

o
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luminance shall be dimmable in the night
condition either manually or automatically.

i—rﬁ

i A PRI o BT R
ARBT EH AP F R

6.2.3. Other devices for indirect vision

It has to be proved that the device meets the
following requirements:

6.2.3.1. The device shall perceive the visual
spectrum and shall always render this
image without the need for interpretation
into the visual spectrum.

6.2.3.2. The functionality shall be guaranteed
under the circumstances of use in which the
system shall be put into service. Depending
on the technology used in obtaining images
and presenting them paragraph 6.2.2.2.
above shall be entirely or partly applicable.
In other cases this can be achieved by
establishing and demonstrating by means
of system sensitivity analogous to
paragraph 6.2.2.2. above that a function is
ensured that is comparable to or better than
what is required for and by demonstrating
that a functionality is guaranteed that is
equivalent or better than that required for

6.2.3. Other devices for indirect vision

It has to be proved that the device meets the
following requirements:

6.2.3.1. The device shall perceive the visual
spectrum and shall always render this
image without the need for interpretation
into the visual spectrum.

6.2.3.2. The functionality shall be guaranteed
under the circumstances of use in which the
system shall be put into service. Depending
on the technology used in obtaining images
and presenting them paragraph 6.2.2.2.
above shall be entirely or partly applicable.
In other cases this can be achieved by
establishing and demonstrating by means
of system sensitivity analogous to
paragraph 6.2.2.2. above that a function is
ensured that is comparable to or better than
what is required for and by demonstrating
that a functionality is guaranteed that is
equivalent or better than that required for

10.3 7 B9 % £ 2 1SO 150082003”%%f
PRERETEFEERES B ih
ESRA

1031 B7 E# & p U RES
Hﬂﬁiiﬁﬁmiﬁ%io

10.3.2 i B 1SO 15008:2009 #| & & 5

l'+ I——

A
sl
EERREY -

104 FFaAnmi-His X8
M EE P AT R

104.1 ﬁtﬁ)@ﬁﬂ% %ﬁa’ﬁf%’% v L

% -
1042 553 5 b ¥ TRE T i

;;,bt_o % PR P18 B o R ATR H
Gl 0 ik 1022 chE fokd
BRI o
*EE23010.2.2¢0 % AR B
TR E B B H N i
SR fechtpy & L P H 2R
Br AL RRAT L EDE § AR
2 Fap iy & i e

7 iE

10.2.2.2 A& R*“%Z# % SO 15008:2003
THEARRRTERARRYES &
B o

wzza@ﬂ NIy X ¥

FAREFEEPTORR -

102 2.4 % Pe 1SO 15008:2009 #| & &
F];“g n}ifj'l’l‘ °

10.2.3 BRI -H 0 %%

R EE BAENT &R R

mz31&%ﬁ@ﬁﬁﬁm€%?’
PWHER G A E RS EEAART
kF o

10.2.32 Z % AR YRR T
oo kBB EE E F R
ol ik 10.2.2 eh& Rk 4 E
FEB R g o

#g it 10.2.2 60k SLATR R

TR oo B B Ha o it

TR Rajp g A & FPHBEAR

ﬁééiﬁ%ﬁ%f%ﬁiﬁﬁg

elbacdpy &L i
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mirror- or camera-monitor type devices for
indirect vision.

mirror- or camera-monitor type devices for
indirect vision.

1.4. Data supplied by the instructions for use |1.4. Data supplied by the instructions for use {11.1.4 & * :};] 7 e fi 7o 11.1.4 # * a‘ 7 &3 ci\ R

In case of Classes V and VI camera monitor|In case of Classes V and VI camera monitor [¥F >~ 38 2| V( ¢k 38 1T ] AR 4¢) 22 57 3| |¥ > 3 3 V( kR AT R AR ) £7 A
devices the instructions for use shall| devices the instructions for use shall| VI(& % AR4%)2 #&E94/% *’Fﬁ LR 0B VI(@ mALE) 2w E KR 0 4
include a table that shows the minimum| include a table that shows the minimum| @ * i aRREE 7 -7 E o g d| @ ip aRNREe 7 - 74 o BT
and maximum mounting height of the| and maximum mounting height of the| & FABLPIFEZLIEE T » HEF2 B ]| L AEPIFERIEE T > 4572 &)
camera above ground under consideration| camera above ground under consideration| % B x BBl B B o PR EAX AE| Z A AIEFFR MR EXRAH
of different viewing distances. The camera| of different viewing distances. The camera| if * 2 3 E:# el p 2’ ’é ER- VS BT R }ig{a FIp o K % 3 g
shall be mounted within the applicable| shall be mounted within the applicable ﬁﬁz?‘]&ﬁéﬁ— o P& Bl4eT L At a‘&ﬁ/? FEHE o 5 & o blde™ £ - 97
height range. The viewing distances shall| height range. The viewing distances shall| 7+ : T
be selected from the intended context of| be selected from the intended context of
use. The following table shows an| use. The following table shows an
example. example.

Annex 12 12, 12 IVEEER -2 1 B % 2 33

Test methods and safety provisions for
CMS of Class I to IV

1. Test methods

1.1. General specifications

The Technical Service shall use recognized
test methods to check compliance with the
requirements defined above in the
Regulation. These test methods shall be
agreed upon by the Type Approval
Authority.

1.2. Flicker test

The entire image area of the monitor shall be
free of flicker for at least 90 per cent of the
user population. The flicker evaluation uses
the determination given in Annex B of

T FE A 2R T
12.1 5k > 2

1211 - g
i e} e

W RIS R R oW d
LF Lk RE o

12.1.2 PP R3¢

I E A4 0 2 HHE T B

PR H e T o M o BT
e 0 & & P51S013406-2 : 2001 *it i+
Bz =z -
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1SO13406-2: 2001.

The following measurement procedure
applies:

1.2.1. Position the camera of the CMS in
front of a still scene (e.g. chessboard chart).
Use a scene illumination of about 500 Ix.
Measure the time resolved luminance value
of a portion of the monitor that displays a
white patch of the chessboard chart. The
measurement location shall be near the
centre of the monitor defined size and the
measurement direction is perpendicular
onto the monitor. Perform a Fourier
transform of the luminance-time function
for determination of the amount of energy
Eobs at various frequencies up to 120 Hz.
These numbers are then compared to the
amounts of energies that people will detect
as flicker, the predicted flicker threshold
Epred.

If Eobs < Epred at every frequency < 120 Hz
then it is likely that people will not see
flicker.

If Eobs > Epred at any frequency < 120 Hz
then it is likely that people will see flicker.

EALE R E TR
1212120458 1 B % %oz B

A md e o (B R

(Chessboard chart) )
r*FERAELNT 00Iux-
Br G Rlad ¢ & BT E

ML EROLIERREE o« PlETE

}@iz’ﬁ’&g—r‘?‘{%’{—fr‘ il R

BB e 22T TE o HEFE

>N\

A4 & = ¥ @ 3 (Fourier

transform) s % & - P B 5 fic a5

iv & (EobS) B i — = QAo 1Mac &

P2 PeF BT B KRR T

HEITL %, PP HYLE

(Epred) -

;«-ﬁ»’z,ggﬁ(Eobs)<4 5 — :K-,H;"P'j? ]
i = gcﬂ i (Epred)<— - 0#

¥ b=

??’E]JT&P A6 H Jﬂ”ﬂﬁu?\"
FBEE ﬁzﬂ(Eobs)> . kT

e P e (Epred)>- = 0 A

oo BIPAF A g PP G o

1.2.2. Determination of Eobs, which is the
observed energy at every frequency < 120
Hz:

Eobs, n=DC * AMPn = A *c0 * AMPn = b0
* Lt*L * c0 * AMPn

12122 g |- - O#tis & —

#E & 2 L% i ¥ (Eobs) :

Eobs, n = DC * AMPn = A * c0 *
AMPn = b0 * Lt** * c0 * AMPn

b0 = 12.45184
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HpF
where:;
b0 =12.45184
bl =-0.16032

For L, which is the adaption luminance:

Use Lt = I—monitor/ chart/ white/ ambient from 1SO
16505:2015 (subclause 7.8.2: Test 2: Day

condition with diffuse sky-light exposure).

For co, which is the zero Fourier coefficient,
and is the dark-room luminance averaged
over time.

Use Co = Lumonitor/ chary whie from ISO
16505:2015

(see ISO 16505:2015, subclause 7.8.2.: Test
2: Day condition with diffuse sky-light
exposure with the diffuse light source
switched off).

For AMP,:

*le,|
amp < 26l
n
C{}
For ¢, which is the n™ Fourier coefficient.
Take the n Fourier coefficient from the

Fourier transform.

bl =-0.16032

Lt i e
i% 3 1SO 16505:2015(7.8.2 % 78 p ¢

S2:% i Rk gpEeR k2 )

Lt = Lmonitor/ chart/ white/ ambient

R E Ay LmE AR T Iop

=3

2]

% #£1S0 16505:2015(7.8.25 7 P 5%

2:F W iE 2 PR L2 R

P B SRR )

Co = Lmonitor/ chart/ white

AMP,;

Co: Bn"B e F e g EE

B g F G-

1.2.3. Determination of Epred, which is the
predicted energy at every frequency < 120
Hz:

Epredn=a*e""

The variables a and b depend on the monitor
diagonal as seen from the driver's ocular
reference point and is measured in degree
(see Table B.1 in the standard ISO 13406-

12.1.23 FE ] 3t - = QA2 & -
( .

= & s oo o1 as .
MEF T2 EE

— bxfn
Epegn=a*e™*"

R PP BE - B g B B4 R

Bz afebit #(H =5 &) (&

ISO 13406- 2:2001 #%B.1) -
&F‘—ﬁ % 41”]' b ‘%f;lalphamonitor/ Diagonal ’J‘ T

0B
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2:2001). For a monitor diagonal alphamonitor/
Diagonal OF less than 20 deg., variables a and

b equalstoa =0.1276 and b = 0.1424.

The monitor diagonal alphamenitor biagonat IS
given by the following equation:

Diagonal
=2 *arctan i

monitor! Diagonal —

*d

monitor D

Where:

Diagonal: diagonal of the monitor, measured
in metres

alphamonitors p: Distance of the ORP to the
centre of the monitor coordinate system.

1.2.4. For every frequency < 120 Hz compare
the observed energy Eobs with the
predicted energy Epred and report the
result value for passed or failed.

1.3. Point light sources test method

Figure 1 shows the test arrangement for the
point light source test.

(FF&% TYI%EE]

The point light source lab model is an
emulation of a set of vehicle passing beam
headlamps at a distance of 250 m with
luminous intensity of 1,750 «cd, in
accordance to the maximum allowance of
luminous intensity of a  vehicle
passing-beam headlamp at point "BR"
described in Regulation No. 112, 01 series
of amendments. The test is performed

a=0.1276 ;
b =0.1424.
TR SN BT B AR

alphamonitor/ Diagonal-

B e Diagonal

a

monitor! Diagonal —

*d

monitor! D

e
“Diagonal” : ko7 B4 &M (H o

<

alphamonitop * ORP 3 %f 7 T A 5 % 4L
s 2 BEAR o

121,04 $30] %0 = = Ot 5 -
@%ﬁ”bﬁhwwwtg(pem oy 3
2 & (Eobs) > ze4rH & 87 &
Jfé."“:é,%ﬁ??

12.1.3 Bk Rzdsk = 2
(G525 THIFRIE]

2Lk RE %R ﬁl%ﬁ&ﬁﬁ*%”
BRI - T A% R B RRAE
*—;*0%%’$%*é$rﬂ
F AR SN EEE | PTIFBRERR X R
TR o R - wE EE0 - Oi
S TRE LY T S
RiE TR o H %)ié‘lj_
000/t 0 o 2 g
T2 P SRR Y BT R

AS

B
2
-
2
.
kS
=+
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considering a set of lamps with 0.09 m
diameter and separated by 1.3 m. This
results in a luminance of 275,000 cd/m?.
For laboratory evaluation purposes the light
sources shall be adjusted to have a
luminance within the range of 250,000 to
300,000 cd/ m? by using a constant current
source.

For laboratory evaluation purpose a shorter
distance than 250 m can be used.

The distance ap s from the camera entrance
pupil to the point light source lab model
shall be within the depth of field of the
camera. The point light source lab model
shall be adjusted to the measuring distance
apLs In terms of lamp size dp s and distance
SDpis. The value for dp s and SDp 5 shall
be rounded to the nearest 0.1 mm.

A typical white LED having a correlated
colour temperature of 6,500 K with a
tolerance of +/- 1,500 K is used for this
evaluation. The emitting surface of the
LED shall keep an even luminance or it
shall be diffused using an optional diffuser
as shown in Figure 1.

The angular size corresponding to the
headlamp of 0.09 m diameter and the
angular orientation of the two point light
source separated by 1.3 m of each other, at

$ﬁf‘10000

& O

23
000mkE/E> -
R R e

EFHF TR G TR
5_" () 2 & § @2 R4 o ap sEEAE & &
# 2 ¥ »~ & m (Camera entrance

pupil) £ 8k -k R 2. F & % A 2 §E
R R 18 B F(Depth of field)
RN - Bk R R A
%2 2 o (dprs) * $E 42 (SDpis)
BT E PIEEY (@ps) © dpsie
SDpis? B M 57 » 3-8 =
iEdRiT2Z ) - o8 o

Ko
F

ud

et Eed T 00K(ES
2}

¢
F?—%JL.«L -7 00K)2 2 3l 4
LED - LED_’rf'J%;‘Jé\i BiFiFE3 2
BB Y ChEF TR EBHrB ) e

0= 2% 004

A pampia = 2 X ATCAN

EVERY.
SR ZEBEMTMHRERRE D R -
BAEE— - = o % 2 BR BT
R TS N

L) (2):(;2) =2xarctan 925’2 _ | 24

Aprs

41




Ao % RP G BITRER R T F SRR 2 L6
250 m distance, are calculated as:
Ay ppia = 2 X AICAN 002 =2xarctan Cns!2) =1.24' i
dpr e .
and - Apg =2 arctan(—w% =2 xarctan %ﬁﬁ =17.9
y PLS
O ¢ =2 xarctan G208 2 xarctanw =179
Aprs

For example, at 6 m distance from CMS to
this emulated LED, the corresponding
aperture opening of the LED shall be dps
= 2.2 mm in diameter and separated by
SDp s = 31.2 mm to emulate the set of
passing beam headlamps located 250 m
from the CMS.

Ambient illumination at the point light source
lab model and at the monitor-side shall be
less than 2 Ix.

The luminance of the LED shall be measured
at the same angular direction of the CMS to
confirm that light emitted from the aperture
delivers the correct luminance.

The luminance of the rendered point light
sources on the monitor is measured by
using a reference (luminance) camera
according to 1ISO 16505:2015 providing a
sufficient spatial resolution, or equivalent.

For the evaluation, the CMS shall be
switched to the operation mode intended to
observe the point light sources.

Position the camera of the CMS such that its
optical axis is aligned to the perpendicular
orientation of the point light source lab
model (Figure 1). Target the CMS camera

Bldo o IR T B A3 LEDHS
HEzZpedp s~ o2 > HIED2 4p
$ &k Blat Tk s dPLS= 2.2 =
BT &E%ﬁ%ﬁ‘ﬁﬁ-&ﬁ T E % SRS
:102Q 2 B jRiT R EHR e

F'eftf"}f& & SDPLS =312~ &

BLLifo A EHACTECR R BT
BOTEE 2 R RS RAE R
= lux-

LED # /& fe*t #E R 18-40 7 F & sudp
4R e ERIE > AERGA
A e S

=

T2 EERREZ E P

57 ’
7150 165052015i&§ef 23
2.z

’“’L%‘%%

ﬂ?ﬁ)

)

=2 |5
[N
N %
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ok
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|
g
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&

AR RAR-R T BN SR
;,,ﬁ» LR BL L R 2 (T de fE 5N
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Bk ghitial kR 5% F 0412 4
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to display the point light sources in the
middle of the monitor defined size. The
distance from the camera entrance pupil to
the point light source lab model shall be set
to apis.

For determination of the point light source
detection factor PLSDF evaluate the
luminance profile in horizontal and vertical
direction (Figure 2).
w2 TR ]

The point light source detection factor -
PLSDF is determined by the following

equation:
w L

A
PLSDF = -2

S0k

A omax

I max

Where:

sy full width at half maximum of the
luminance profile in horizontal direction at
the vertical centre

Ly,max maximum luminance of the
luminance profile in horizontal direction at
the vertical centre

sy full width at half maximum of the
luminance profile in vertical direction at
hourglass point

Ly,max maximum luminance of the
luminance profile in vertical direction at
hourglass point

Verify the consistency of the result with
slightly shifted position of the point light
source lab model.

For determination of the point light source

Z e (el - ) o B ERR-E T

S

-+
g
S ihe BBy hEN
.

4
AN

R Y EARETEBEE R o RS

5+ (Camera entrance pupil) 3 2Esk

BF A 2R K T fapse

Pk Tdrdd 2 e R B AT (e

%]/\) ’J‘]\;‘LL]«‘%JD/)E’IE"/?J] g

(PLSDF) -

A% AR
TR o Nk B omE sk R R 4o

v Sh’ L
PLSDF =

LS‘]'." x L

H max

V. max

SH i

)
=

:L;f*'Ké 7}(_1"7 ‘?’—,t—'ﬁx

- L2 2ERBEAL T o

LH,max Wwak-g P R 2 RT2 p H
ERAGZERARRE o

Sy ) BB S S o b i
L2 2FEREAT ©
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T2 RRE o
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contrast factor PLSCF, evaluate the
luminance profile in horizontal direction
(Figure 3) at the vertical centre.
HS2F THIFRIE]

The point light source contrast factor PLSCF
is determined by the following equation:

7 -
PLS("'!;: l_ H min

H . omax

Where:

Ly,max maximum luminance of the
luminance profile in horizontal direction
Ly, min luminance value at saddle point of the
luminance profile, which is equivalent to
the minimum luminance value between the

two luminance peaks (see Figure 3)

Verify the consistency of the result with
slightly shifted position of the point light
source lab model.

1.4. Grey scale rendering test method

The grey scale rendering test shall verify that
CMS are capable of displaying at least 8
tonal grey steps distinguishable within the
darkest and brightest output range from the
reproduced chart on the CMS monitor. The
grey scale rendering test is evaluated using
a 20:1 low contrast grey scale chart as
described in 1SO 14524:2009, Table A.1,
under 500 Ix illuminated  scene
environment.

The  distinguishable  tonal  difference
described herein is defined as an display
output signal whose lightness difference
between two different tonal input through
the CMS satisfy at least delta L* > 3.0,

* % #(PLSCF) -
ESE MRS ]

PRSI Y E Y

PLSCF =| 1 - 2
A omax

LHmax:*’g\’J(’I—% rﬁ'ﬂ BB A2 Bk S
AR e

Lamin * ** 3% B A w2 f%",ﬂ&«(Saddle
poin) 2 BB Hipg3ta BRr AR
BEEF SRR GeBl4 ) o

WAL BT R T A8 V5%
HHEE2 - RE

12.1.4. % 1p 2 g B =

Alr e R RRFERDB - T B
R ERRAR - T B R 2 BT
ELATAUB Y AR iod iR
PED A BT APER b AL
dAEB o AT BB TR
Z 0 - 2 Y ARy Bl R
ISO 14524:2009, # t& A.l)>#7 & 3
B RAE ST 00Muxe

Vo yER e d A Thdp - FEEE T B AR

7

7

.
o HWERPB-H T E L2 A
BAkd AHrF2ZA2REL 30

% & (delta L* >3.0) -
L * % x45CIE 1976 L*a*b*¢ 4=

T
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with L* defined as lightness according to
the definition in CIE 1976 L*a*b* colour
space.

Figure 4 shows the test arrangement for the
grey scale rendering test.

Figure 4: Test arrangement for the grey
scale rendering test

P »
+ >

8
Bl- 0 - Ardaificigskz fed B
ik DM &IEES 30))
LR Bl2 R
T 0.
X R T R
a — R RS
1: Test chart (grey scale rendering chart) R pichin EHARAN L XS
2: lumination for test chart & % & 1§ 3 (Spatial isolation)

3: Camera being tested . S
4: Monitor being tested TiEF g R RE Sbsp2 KT IR
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Ol W ]N |-
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i >

5: Reference camera 8w
6: Optical or spatial isolation between camera 9: kT B

and monitor display environment

7. Optical isolation barrier to avoid direct Blo — 2B plP % AP s B2

light into lens o ,
8: Camera-side ol AP e iBEe g - - @7
9: Monitor-side feArd d ADBR FH
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14524:20092_ £ AL B 35 i b
-~ Q0 -z2#E -

Figure 5 shows an example of a grey scale
rendering chart to be wused in this
: ¢ BA R

measurement. The grey scale rendering
chart shall consists of 12 different tonal 1w
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o
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density grey patches.

The density value Di shall follow the values
as defined by ISO 14524:2009 Table A.l
for low contrast 20:1. The definition of Di
is given in the ISO 14524:2009.

The background of the patches shall be
covered with a neutral grey colour having a
density value Di of 0.54 +/-0.05.

Both reflective and transmissive charts with
Lambertian characteristics can be used.

The whole camera image area shall be
covered by the chart image. The grey scale
rendering chart shall be placed in such a
way so that the grey patches are visible in
the centre of the monitor defined size.

Adjust the distance between the camera
under test and the test chart to have
individual patches of the chart displayed by
at least 50 x 50 pixels on the monitor under
test,whenever possible. For Class 1V
devices exhibiting high distortion and/or
optical vignetting, a reduced size area may
also be used to minimize the vignette effect
on the measurement results.

The illumination shall be similar to the CIE
D65 standard illuminant and have a
correlated colour temperature of T = 6,500
K with a tolerance of +/-1,500 K.

The test is performed with a scene
illumination of 500 Ix (this test condition is

v o % B4 W ih 4+ (Lambertian

characteristics ) e £ &+ fv % &t [B]

(Transmissive chart) °

FrREPBT GRS R B LThR

FECOES 3 ESES ) SIS
§HIOT AN A BRE
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Bad B S BRI BT

ZPEH > RSB T R 2
BlijtwdndFdF3 7 057
Oo%%?IV@?%ﬁﬁ‘iIﬁu%%E /&
kB prR 2 A, 0 4 TR ] <
T ®E o 3 /}é\' RIE kg obr
B o

R P RSt CIE D655 # -k ik ®

3/3.%)3":'1.00'( ??yfi—'—é\
-7 00K

HiTFEHFR*FIRAENT 00

lux( 3% & B if 2 4p F Y 4o
ISO16505:2015 7.8.34 T T & 2 /%
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equivalent to test condition for colour
rendering as defined in ISO 16505:2015
clause 7.8.3), and at room temperature 22
deg. C +/-5 deg. C.

Ambient illumination at the monitor-side
shall be < 10 Ix, and glare light source to
the monitor shall be avoided.

Figure 5: Example of the grey scale rendering
chart

(2] o] o] e o]
I E BRI

Background

Each patch on the grey scale rendering chart
shall have a size of 50 x 50 mm. The
distance between the patches shall be 5
mm.

Table 1 shows density value Di of the 12
different grey patches as well Di of the
background.

BITEIP ERIEE TR
B E o
R IR
s e
"E
Bl- - ¢ Ard e B bl
AIES S IEL TR AR S
FI 0% - F BB B2 Finge
BRIIOBOR -
T - - @A ik d ¢ K2 DiR
B> MEDIGF P (HekT)o
27 DI B
e R D, B R
1 1.40
2 121
3 1.0
4 [0.90
5 0.77
6 0.65
7 [054
8 044
9 035
10 0.26
11 0.18
12 T0.10
b E 3 0.54 4/-0.05
R 2T EPBE BAI I HGE
FAZ12)ERIYIR B o Ris2-8 &
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Table 1: Density values D;

Grey patch No. Density D;
1 1.40
2 1.21
3 1.05
4 0.90
5 0.77
6 0.65
7 0.54
8 0.44
9 0.35
10 0.26
11 0.18
12 0.10
Background 0.54 +/-0.05

Measure the luminance Yi of each grey patch
i = 1...12 by using the reference camera.

Then, calculate the lightness of each grey
patch:

=116x (YLJ —16 , when Y/Y 5> 0.008856
L =903,3x ( = ] . when Yi/Y 12 < 0.008856
17

Calculate the lightness difference between
each grey patch'
- f

M = ‘r:+|

and compare the result W|th the requirement.

BAd dBRRE B
y 13
L: =116x (Y—’J —16 , when Y/Y 5> 0.008856

L =9033x (L] , when Yi/Y 12 < 0.008856

T
PEABARIIBZFRARAE
AL =L, —L

Tl b it & J‘\m.sé:—%

o

2. Special requirements to be applied to the
safety aspects of camera monitor systems
for indirect vision

2.1. General

The purpose of this paragraph is to specify
the requirements for documentation and
verification for CMS for indirect vision of

122 i * BB EAARE
IS > G 2 BARE R
1221 — dp %
ETETVER I L3 h
|2 VAR BT 2 B - %
RN S Lo
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Classes | to IV to replace mandatory
rearview mirrors for road vehicles.

"The System", referred to herein, is the one
for which type approval is being sought.

This paragraph 2. does not specify the
performance criteria for "The System" but
covers the methodology applied to the
design process and the information which
shall be disclosed to the Technical Service,
for type approval purposes.

This information shall show that "The
System" respects, under normal and fault
conditions, all the appropriate performance
requirements specified elsewhere in this
Regulation.

HRE

P et Ok Yu(System) 0 Phdp e ¥ G

—) ’ﬂ /‘
AN RE 2 A

A KB 122 5 ¥ 2w & i (The
System) 4 i 2 B - 4 %R Rk B
X EARE TS P ’}fi«”‘ B
o -

¢‘u°

BEARE G35 s § qesbtt
DLV ‘f* £ ”‘T"ﬁ ‘}‘J’f?ﬁiﬁ%{[p\ :-H- fo
g i & e

2.2. Definitions

2.2.1. Camera Monitor System (CMS)

A CMS is used in road vehicles to present the
required outside information of a specific
field of view to the driver. It replaces a
conventional legally prescribed mirror
system on the vehicle by means of
electronic image capture and display
systems.

It consists of a camera that is usually
installed at the bodywork of a vehicle and a
monitor that is usually placed inside the
vehicle.

2.2.2. Camera

A camera is a device to capture colour

12.2.2 ;Peﬂ%a :
12.2.2.1. FF4H-5 7 F & 5 (CMS)
- ’K%ﬁ/ﬁﬁ LR %glﬁ&é«ﬁ iw
i r o *;'fﬁ,mrlﬁ K ?%TL—;EL@Q
AREF o
AEES A% ST LT
B fm b R R T AR

Fﬂ??“r#
%o [

12 2.2.2. #F’#5(Camera)

P GERF AT B %
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images of a specific field of view. It mainly
consists of two relevant items: imager and
lens.

2.2.3. Monitor

A monitor is a device for displaying images.
It either consists of a matrix of active areas
that radiate light of different wavelengths
or is a (usually diffuse) reflector that is
illuminated in different wavelengths and in
a matrix of specific points by a projector.

2.2.4. Control unit

A control unit is a component which controls
communication and coordination between
electronic components, e.g. a camera and a
monitor.

2.2.5. Safety concept

A safety concept is a description of the
measures designed into the system, for
example within the electronic units, so as
to address system integrity and thereby
ensure safe operation even in the event of a
system or electrical failure.

2.2.6. "Boundary of functional operation”

"Boundary of functional operation” defines
the boundaries of the external physical
limits within which the system is able to
maintain functionality.

o

BRI EREY T X
d o=

'J‘ll,mw

F

2 & fhd = i~ & (Imagen)frdt
SR A o

12.2.2.3. % 1 % (Monitor):
B B TG Y
Hd 2R AR ER RBEL B

F o A E-BAREARRAE RS

2 XLV HELL FME (LY

A ) -

12.2.2.4. #+]H = (Control unit): 47+
B~ A et + 2 2 (Dlhod @’
WirkEr B)2 R A fr2AZ ®

iy

1= o

12.2.2.5. % > #% 4 (Safety concept): &
DA A KA IRE S 22 Ry

it 1;1]{1 cicw F H AAp R %ﬁur
B Bee T F e 2 AR
FEM B & > iTH o

12.2.2.6. # i iT & 2 *F A T 4
(Boundary of functional operation):

Phdp f Seie S BAE A 2 M B F R
Krl o

2.3. Documentation
2.3.1. The vehicle manufacturer shall provide
the following documentation:

12.2.3 &t~ &
12.2.31% 3% e ™ ]2 @
QBB B- 7 B A RIEP N
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(@) A description of the camera monitor
system which gives an explanation of the
main function of the system, incl.
drawings, pictures, block diagrams, etc.

(b) A description of the location of the
camera and the monitor in the vehicle
(system overview).

(c) Name of manufacturer of camera, monitor
and electronic control units.

(d) Type of camera and monitor. Each unit
shall be clearly and unambiguously
identifiable (e.g. by marking for hardware
and marking or software output for
software content) to provide corresponding
hardware and documentation association.

(e) Explanation of the warning strategy and
the safety concept, as defined by the
manufacturer, covering at least the list of
failures of paragraph 2.4.
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2.3.2. For periodic technical inspections, the
documentation shall describe how the
current operational status of "The System"
can be verified.

2.3.3. The limits for the boundary of
functional operation (e.g. environmental
parameters) shall be stated where
appropriate to the system performance.

2.3.4. Safety concept of the manufacturer

The manufacturer shall provide a statement
which affirms that the strategy chosen

12232 $» -2 i s o~ 2R

TS ” o , Loas 22 2
Foif YR AL v H R L2 BhiE

#) o

FET T TR T
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allows a safe operation of "The System".

In the case of a failure, the driver shall be
informed for example by a clear and visible
warning signal or message display. When
the system is activated, the warning shall
be present as long as the fault condition
persists.

The fault conditions shall be established and
maintained by the manufacturer and shall
be made open for inspection by the
Technical Service at the time of the type
approval.

2.3.5. The chosen analytical approach(es)
shall be established and maintained by the
manufacturer and shall be made open for
inspection by the Technical Service at the
time of the type approval.

SR A 2 BERT 0 Bl e o B

doib Er Tt ¥ R 2 B g
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2.4. List of failures

2.4.1. Camera

(a) Failure of the camera;

(b) Electronic noise, reduced detail
resolution;

(c) Defocus of the optics, reduced detail
resolution.

2.4.2. Monitor

(a) Failure of monitor display, no image
content is displayed,

(b) Freeze of displayed monitor content,
image content is not refreshed;

(c) Enlarged image formation time, changing

1224 &Bt ¥
12.2.4.1 #5:#
(2) BB el
(b) & F 3 > 7 AARAELFR (R "F 1%
(c) x4~

& (Defocus) > ¥ A AL

4
i3 R v

12.2.4.2 %1 =

(@) B EHT Elh o BB
(b) 25 7 % 8 it 5 » 3 it B3
() Bijic 2 VA EREHY

it -
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image content is blurred.

2.4.3. Control unit

(a) Failure of the control unit;

(b) Failure in the communication between
camera and control unit;

(c) Failure in the communication between
control unit and monitor.

12.2.4.3 418 ~

(a) ix#lH ~ el |

(b) B Aoy 48 ~ 2 Bl gl
(€) 37 Efoir 418 &2 B ticth-

2.5. Verification

2.5.1. Verification of the performance of the
camera monitor system under no-fault and
fault conditions shall be conducted against
the manufacturer's specification.

2.5.2. The verification of the safety concept
of the reaction of the camera monitor
system shall, at the discretion of the Type
Approval Authority, be verified according
to the influence of failures in paragraph
2.4. The verification results shall
correspond with the documented summary
of the failure analysis in paragraph 2.4., to
a level of overall effect such that the safety
concept and execution are confirmed as
being adequate.
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6.2.2.2.1.4. (ZIF{&
Figure A: Diagram of the blooming measurement set-up
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: Black and white test pattern.

: Lamps to make the test pattern evenly illuminated.
> Mirror.

: High intensity light.

. Camera.

: Monitor.
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6.2.2.2.1.4. (Z1FH]
Figure A: Diagram of the blooming measurement set-up
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Figure B
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UN Annex 12 1.3 E
Figure 1: Test arrangement for the point light source test
=\
9 : 5 [ ]
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1: Point light source lab model to emulate passing beam headlamp at 250 m
2: Camera being tested
3: Monitor being tested
4: Reference camera
5: Optical or spatial isolation between camera and monitor display environment
6: Camera-side dark environment
7: Monitor-side dark room environment
8: LED light diffuser/aligner, according to necessity
9: Neutral black background
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UN Annex 12 1.3 £
Figure 2: Luminance profile of the rendered point light sources for the determination
of PLSDF
Example of a silhouette of the
rendered point light sources
- evaluation of the luminance profile
" in horizontal/vertical direction
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Figure 3: Luminance profile of the rendered point light sources for the determination | &
of the PLSCF
Example of a silhouette of the
rendered point light sources
/\ f\ & s evaluation of the luminance profile
L J L in horizontal direction
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