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Rear-View Mirrors, etc. Test Data Record Form (Devices for indirect vision other than mirrors)
eI 46 7

Regulation No. 46 of the 1958 Agreement of the United Nations Economic Commission for Europe

AR F H R L I AR
Test date Y. M. D. Test Site . Tested by .
O R HEH
Test vehicle
A Lty
Make Type
O MR ILE
Devices for indirect vision
B R : Uik
Class ’ Manufacture Type

O UGET

Series

YRR A T

Series No. Supplement No
O BRRAH

Test results

HE A
Requirements

Paragraph [Contents Conformity
6. 2. I T — DS OB UG E

6.2. 1. — A

Devices for indirect vision other than mirrors
General requirements

6.2.1.1. |MEHRAAEEIZ, TRRLCHRETELZ L, STV
The device for indirect vision shall be adjustable without tools. Pass / Fail
6.2.1.2. [MHERFUEENMAEZETETHZ L TOLRRASKEZEBI(LTEAEAIC| B/ &
%, B, #iEB ZOWHNLE~DO U & v ORI HE) D RFf 2322 Pass / Fail
CE 5 CO=FERT200 IVPEEIRNEDET D,
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 200 milliseconds at room temperature of 22 deg. C £5 deg
C.
6.2.1.3. |7 Z AL DHVIOMS OBFIL, B E i IXBH OB R L Z 1 720 2 wo/ R

Lo ZhuE, BEHRAIELI0E, 04 KETV ) — XLBEOUWET v U — XD, Pass / Fail
BB L OBEERE~OESICL > TSN b D LT 5,

The effectiveness of the CMS of Classes I to VI 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
amendments.

6. 2. 2. A TE=H VAT A

Camera—monitor

6.2.2.1 | —fxEELt

General requirements

6.2.2.1.1. [H A TE=H —T AT ADOIEE % B FIEIRD 720 D A — 7 —HELEAL E 2L W/
o)
16

AT B L&, YREEBEOREMNEIC»»D ST, ElRONICHEH SN | pass / Fail
720MSH L < IXCMS DRt DA T E AL 166 mmOER, F 72 IXHE O/
S ALTZCMS S L < VZOMS Db DA IXE AR 100 mmDER & #-42fil oD rTREM:
N DA, FR6. 3. 2TAICHE T BT A ME S IEMICERDY T 5
ﬂf:iikﬁof%é%ﬁtﬁ:%@&)\ 2.5 mmPL ORI [c) 26875
LD LT 5,
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When the devices of the camera—monitor system are mounted in the position
recommended by the manufacturer for normal driving, all parts,
irrespective of the adjustment position of the device, including those
parts remaining attached to the support after the test provided for in
paragraph 6. 3.2. below which are in potential, static contact with a
sphere either 165 mm in diameter in the case of a CMS or parts of CMS
installed inside the vehicle or 100 mm in diameter in the case of a CMS
or parts of CMS installed outside the vehicle, shall have a radius of
curvature “¢” of not less than 2.5 mm.

6.2.2.1.2.16. 2. 2. 1. ITEOFEMET . ZE2H N5 mmATi T DA ERZ I DI ITE A L wo/
fib\%@kj‘éo f:fi[/\ %E}Z% %@%ﬁﬂ%@ﬁ)ﬁﬂiﬁ@ﬁf&)é %)@(I: Pass / Fail
L. Wiy DZEH A1, 5 mmAdili T DG TG R LA 5,

The requirements in paragraph 6.2.2.1.1. 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 and are considered save
where such parts protrude less than 1.5 mm.

6.2.2. L3 [[HEEFE 7213 i K ORARRAN2 mmAiE T & 2 [E E L F 72 XM Ok 12 W/ w
W, SUFITRV T & 2RI 15E6. 2. 2. 1 1THD R EH 2 AR | pass / Fail
j‘éc

Edges of fixing holes or recesses of which the diameter or longest
diagonal is less than 12 mm are exempt from the radius requirements of
paragraph 6.2.2.1.1. above provided that they are blunted

6.2.2.1.4. [ 3 TAMBEZS60RTE DM B CIESNTEY . 2 MM EAICELY £ 5
NADBATBILIRNE=Z =D OWTIX, EDOXEM ORI EiE
6.2.2. 1. 1RO EM A @HTH b D LT 5,

For parts of the camera and the monitor which are made of a material with
a Shore A hardness of less than 60 and which are mounted on a rigid
support, the requirements of paragraph 6.2.2.1.1. above shall only apply
to the support.”

6.2.2. 1.5, | B CE AN AU RFFAE BT Y T 2 AW 2 H ALK EE TOMSD T i
2 B2 mEL EOALEICEY I BTV DA, £ DONSIZ6. 2.2, 1.1
HOBERTEH L,

The requirements of paragraph 6.2.2.1.1. do not apply to CMS if their

lower edge is mounted not less than 2 m above the ground when the vehicle
is under a load corresponding to its maximum technical permissible mass

6.2.2.2 [BRREZEF (7 T AV B L UVVI)

Functional requirements of Classes V and VI
6.2.2.2. 1 |BFIGENG X, W HAIE465 6.2.2.2. 1.1 HHADH6.2.2.2.1. 4 HOKM W/ A
TTCRAINTZHBEDI5% EZ B NEDET D, Pass / Fail
The saturated area 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.of
Regulation No. 46.

6.2.2.2.2. | FE =& —|%. ISO 15008:2003 TIETE IN7=Zr7IZEET 5 &I B W W w
Tix/hary R AMRELNA D LT A, Pass / Fail

The monitor shall render a minimum contrast under various light
conditions as specified by ISO 15008:2003

6.2.2.2.3. |EFHSLEIC X9 A= X — OB X, FEIE - IXH B EO VT wo/ A
THHEITAZ LN TEA LD ET A, Pass / Fail

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

6.2.2.3. |BEREZEE (7 7 AT B 1V)

Functional requirements for Classes I to IV

6.2.2.3. 1. |)fif FF SR £ N
FEFLIIEBTE=X D PHEE LI CE Db D LT 5, Pass / Fail

Luminance adjustment
It shall be possible to adjust the average luminance of the monitor
either manually or automatically
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6.2.2.3.2. [VEENEMRIRBE (2 A7 LH|H rTHEME) 5 x
VAT APMEIIAR R TH LG E . BEIIR, TA AT LVAERRL 12 Pass / Fail
Lo THEH IR T, 7o, EHHEMT ~ =2 7 VSRR HROHH & 5
#HIHbDET 5D,

Operating readiness (System availability)

If the system is not operational , it shall be indicated to the driver by
e.g. warning indication, display information.The operator’ s manual shall
explain the information indicated

6.2.2.3.3. (HfEDE
Image quality
1. |B=x—%5M%

Monitor isotropy

L 1. | Hm— SR
Directional uniformity Pass / Fail

B A L oUCkT B (BENE < 35% , HAK < 50% )

Ratio relative to the luminance white level

7 7 2 |4 HE J7 17) Mesurement directions < i or i’ >
Class |ratio 1 2 3 4 5 6 7 8 9
FRYE (STD)
PLK (EXT)
5 HE (STD)
JEK (EXT)
HAL (Unit) : %
L. 2. [R5 ds— E
Lateral uniformity Pass / Fail

BEEE D HORT KA ( BIE < 35% )

The luminance white lateral dependency

77 2| E A Mesurement points < j >

Class 1 2 3 4 5 6 7 8 9

HEAL (Unit) @ %

2. |HWEBIOz FT7 R FDOEHH W/
Luminance and contrast rendering Pass / Fail

T — (WER#EY— N2 ET) OF/MEEa T R b

The minimum luminance contrast at the monitor (including any screen

protector)
[EESRED; B Hi% i
Direct sunlight Day Sunset Night
2:1 3:1 2:1 10:1 (5:1)"

ke o« 7RI DI T— « OMS_EHRES X T LDOBPA

In the case of Mirror and CMS dual function system of class I
ERRREICIE, £=2ICH D KPS iE= > P I 2 P2 FFEER | ® / &
VN E A FEHET D, Pass / Fail
The instructions for use shall contain a note that sunlight upon the

monitor reduces the luminance contrast which may require the driver to be
particularly alert and attentive

~

3. | =R — VA STV
CMSIZ, P72 & b8 SO L —FROGEHFEMZ R TT o bD LT 5, Pass / Fail
Grey scale rendering
CMS shall display a tonal range of at least eight distinguishable grey
tonal steps

N Y N ST
;:5—L®%k—%Ny%ﬁﬁéméﬁﬁﬁT%@E#%ﬁk?%me Pass / Fail

%)

Colour rendering
The hue angle of reproduced colour of the chart patches on the monitor
shall satisfy the following requirements
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RS <CIE1976 )% Z2/)>
Colour coordinates <CIE1976 uniform colour space>
7R (Red) #% (Green) H (Blue) e (Yellow)
(0°, 44.8° )
or (332.2° , 360° )

(96.6° , 179.9° ) [(209.9° , 302.2° )| (44.8° , 96.6° )

ToN— HBLOROHSEFX, TNENERSTDHENTEDH L, W/ &
Amber, blue and red light signals shall be distinguishable from each other. | Pass / Fail
5. |HEBOELI STV
ERE RN~ == 7 Vi, %\éﬁij—éEfﬁ'é‘ﬁﬁé?)éﬁlj{%@iLﬂﬁi@??%% Pass / Fail
DERTBIERN T 2 D B OENDOEEZONWTELRTDHHD LT
5o
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
5.1. [A37 W R
BHFRIND T LT AT L~V D KIEEIED10% % EB] 6720 | Pass / Fail
HDO LT 5D,
Smear
Smear shall not be more than 10 per cent of the maximum luminance value
of the displayed glare source luminance level.
5.2. [T N—I v BV XTLT WA
B, BEICRTREND I AT OEED25%% EE S22 EF | Pass / Fail
5o
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
5.3. [HOEIR W/ A
CMS 121, 2 DD RS LD MERIO RO E LT LIS TZ2 DDA | Pass / Fail
FIR 2 R DR D Z E N TEX AEEIE— N2 BT HHDET 5,
Point light sources
CMS shall have an operation mode in which the driver can recognize two
point light sources rendered as two distinguishable separate point light
sources.
7 AL, 77 A BLOY T AT O E: S
KL LTRT NS DL 5, ROtk HER% (PLSDF) 7252.7 T
HDH L, FE, BOCEMEERE 2 T A MEE (PLSCF) 27 &
0.12 THDHZ &,
For Class I, Class II and Class III devices for indirect vision:
A set of two point light sources corresponding to a vehicle passing beam
headlamp shall be distinguishable as two point light source
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
AR AT AP FOERZ EiLd LB D IR LINS 20T — FIZH D55, W/ A
2o
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.
6. |BEBHFL IS KOS SR
Sharpness and depth of field
6. 1. |fifBHEE - MTF50(1:1) ST
Sharpness Pass / Fail

(a) HLEBIZE T D AKNR L OFREMTFS0(1:1)

1
Horizontal and vertical MTF50(.) at center MTF50.) = EAITFlOﬂdlANYILXLVV/P}”

(b) MEESIZR T DK L OFHEEMTFS0(1:1)

1
Horizontal and vertical MTF50(.,) at corners MTF50. EEXEMTFNM[N(],-J)(LW/PH
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6. 2. [T IRIE ==
ﬁ%%k®%%%ﬁm5ﬁ@ﬁEMELkmmanﬁ9@<k%urm Pass / Fail
RSB D/ MG 2l 2 &
Depth of field
The MTF10(.;), when measured at different distances to the object, shall
satisfy at least the minimum resolution for the following points:
(a) /i1 (10 m) BIOW2 (6 m) (T8 DRGSEE

Resolutlon at point 1(10m) and point 2(6m) MTF10. Z 0.9 X MTF10 g rrnrer -1 \LW /PH
(b) &3 (4 m) (28T DG

1
Resolutlon at point 3 (4 m) MTF10(1.1) éfMTploM[N(J-'J)(LW/PH)

7. | EATTEN D A A W/ A
7 A1, 11 BIOIIL OCMSH/NERILFN O fie K7E A D3 AR Pass / Fail

R — R T20% A 2 N T b

Geometric distortion

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

8. |[HBEOEICEET HEMEM: (HhEHIF4675 FHI12 1.2.) W/
8.1. |7V v lh— Pass / Fail

=X —OHEBEEIRERICT ) o =R b D LT 5,
Further image quality requirements (Annex 12, paragraph 1.2 of Regulation
No. 46.)

Flicker
The entire image area of the monitor shall be free of flicker.

6.2.2.3. 4. | R 25 H)

Time behaviour

. |[7JL—AL—F F &
N7 L— AL — NI EH30Hz, 59T F AR ERE X 15 | Pass / Fail
Hz &35,

Frame rate

The minimum frame rate of the system shall be at least 30 Hz. In the case
of low light conditions or while maneuvering at low speed, it shall be
at least 15 Hz.

2. BRI R R W/ w
22+5 COIRE TE5 ms K& 45, Pass / Fail

Image formation time
The image formation time shall be less than 55 ms at a temperature of 22

+5 deg. C.
3. [ xFroLATU Y STV
2245 CHOH=EJET200 ms R & 95, Pass / Fail

System latency
The latency shall be lower than 200 ms at room temperature 22+5 deg. C.
6.2.2.3.5. ' 3 LA LI BId 58 g

Quality and further ergonomic requirements

L. | E=4—0O@EEEIcLs7 LT WA
HEEHE T I TEIEZIIAB CHMELZER T2 TELHDET | Pass / Fail
%,

Glare due to high luminance of the monitor

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

6. 2. 3. Z Ofth O R KL E

Other devices for indirect vision

6.2.3.1. [EEIIATHRASY MVARBTL2b0L L, @ik LIc@a T fART MVICHE W/ A
R 5 = & 2B FICHERFERIET 5 b0 LT 5, Pass / Fail

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. |BERESL TRICT HBICHEHT 2 HMIZS U T, MeEHE465 W/ A
6.2.2.2 HOBKREZIZT MORAELZEHAT H LD ET 5, Pass / Fail

Depending on the technology used in obtaining images and presenting them
paragraph 6.2.2.2. of Regulation No. 46. shall be entirely or partly
applicable.
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6. 3. 7 A bk ST
WEHAE21E 2T HEOE =2 —0O%4E, 6.3 HOBEMILH72Z | Pass / Fail
VO R N B
Test
The requirements of paragraph 6.3. shall be considered to be satisfied in
the case of monitors of a vehicle fulfilling the provisions of Regulation
No. 21.
6.3. 2. HE=T 2 |k
6. 3. 3. Impact Test
e RN N A P el T )
b o
Projection angle Damage'snd State.
Class No. |Test No. of pendulum (Including reflecting Remarks
surface)
6.3.2.2.7. 1. ] A / 4HE W) B
6.3.3.1. I Yes / No Pass / Fail
6.3.3. 4. 5 VA
Yes / No
6.3.2.2.7.3. ] A / 4HE W) A
6.3.3.1. Yes / No Pass / Fail
6.3.3. 4. 5 VA
Yes / No
1 F /& S
Yes / No Pass / Fail
9 5 / &
Yes / No
1 F S
Yes / No Pass / Fail
2 ﬁ / Y
Yes / No
6.3.3.4. | DA TE=H—V AT LDOBEE. L AL, BEBRRIFE46E 6.3.2 I S
In the case of camera—monitor systems, the lens shall not break during
the tests described in paragraph 6.3.2. of Regulation No. 21.
16. 1. 7 ITATMMBENOA AT E=HF—TEE
Class I to IV camera—monitor devices
16. L. 2. [fEEhYE(RIRRE (2 27 AR HME) S
VAT APMEBNRA[TH D Z L (B - OMSOMFEE 72134 0 BALLEIZSH | Pass / Fail
HOMS) ZBIZITELERR, TAAT VAR, AT —FAAL T —H
DRIMTRTZEICL ST, HIEEDRETEZ L0 T 5, HEIEFOT
OOEHRIT, FHEMT~==2T7 VOFTHAINLG LD LT 5,
Operating readiness (System availability)
Non-operation of the system (e.g. CMS failure or CMS in a folded
position)
shall be recognizable to the driver and indicated by e.g. warning
indication, display information, absence of status indicator. The
16. 1. 3. |5 %k L OFGE
Magnification and resolution
16.1.3. 1. [{ZR{%E "W/ A
CMS DfEZRARE D e/ MiEF L OCEEIEIL, A& TE.OW ST AT, | Pass / Fail
WhEAIF465E 16.1.3. 1. L. TN H16. 1. 3. 1. 3. THOME A FEIL /20 H O
LT 5,
Magnification factor:
The minimum and the average magnification factors of the CMS, in both
horizontal and vertical directions shall not be lower than the value
indicated in paragraph 16.1.3.1.1. to 16.1.3.1.3. of Regulation No. 46
CMSDfEFLRE | 1 I I v
Magnification SRR A AR | B T R0 (S s AR | ) = o ) | ko s ) | B s A
factors of Driber’s [PASSMECT Ipriper’ s [PASSCMECT Ippiper g [PASSENECT
the CMS side S side S side S
side side side
¢/ IME
Minimum
EE
Average
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16.1.3. 2. [ (MTF) W/
FE= X —BNED DY A XOHFLNIIT DB EMTFL0 13, LLTF O/ A 0 | Pass / Fail
Yol dsn: [a] =1,

W ERHIZE46 5 16. 1. 3. 2. DEUI/R ST M ORIE SIS 31 D fifg
MTF10 1%, A FOEHE-T b0 L35 0 [a] = 1/2
Resolution (MTF)
Resolution MTF10, at the centre of the monitor defined size shall fulfil
the following requirements : [a] =1
Resolution MTF10, at the corner measurement points as illustrated in the
figure of 16.1.3.2. of Regulation No. 46 shall fulfil the following
requirements : [a] = 1/2

IR T5 1)

In horizontal direction, MTFJO(J"I) / hor = [3] X MTF]OW!/‘/ (1:1) / hor

HEE M)

>

In vertical direction, MIFL0 1:1) / ver = (a] X MIFIO iy (1:0) / ver

16. 1.4 |RF=ROHEMLL S
CMS D/KNT71 & FEE TS BT DAERMREOVEE DL, Hx D2 T | Pass / Fail
TS LT, UToHFBRXEZH-T b L35,

Magnification aspect ratio
The difference between the average magnification factor for horizontal
and vertical direction of a CMS shall satisfy the range described in
paragraph 16.1.4. of Regulation No. 46 depending on the individual
rlacenc
HERELE (Aspect ratio) = Mvsten / bor v
1- Msystem / ver /
I I I
TEEH A0 | B T R AU (e A | B s )
Driber’s |PASSCNBET [ iper ¢ |PASSENSET
side S side 5
side side
HERE
Aspect ratio

16. 1. 7. [FBHRHE T v AT L OL AN S
AT~ =2 7 ik, AR OEDTHERE O TICBE T DI 2120t | Pass / Fail
THHOLE L, fEHAEDO=—XZG Ul e ibh 2 RS 2550 L3
Do
Safety of electronic systems for indirect vision
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

16. 1. 8. |FBEHESNHE T AT L OREeM
Safety of electronic systems for indirect vision

e o BRI A 78 =4 — 2 A7 AOZRMmICEH S 45 Fepl 2k W/ A

Annex2. 2. | EFRAIZE46 5MIAN12 2 ICHESNT-EBHICEA L TWDH LD LT 5, Pass / Fail
Special requirements to be applied to the safety aspects of camera
monitor systems for indirect vision it shall comply with the requirements
prescribed in paragraph 16.1.3. of Regulation No. 46

16. 2. 7 AV BIOVI OB A TE=H—4kE
Class V and VI camera—monitor devices

16. 2. 1. AR FEE X, BoR SN HARRICO 0 ERENRAGEZW 2B @ / &

THZENTEHMREERIET 20032, D WE, WERRIZE46 | pass / Fail

BHRILL IZ0E> T, FRENTHRP OV A ZOMEZ FHiT 5 H D &7
2

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. Alternatively, the determination of the displayed object size
shall be performed according to Annex 11 of Regulation No. 46
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16. 2. 2. [ AIEE OB IC X DB OEEER ZE S D 81X, &/ RE BTN
T 5, Pass / Fail

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. 4. |HLIZIE, FHEEER O OMBIEEE 2 B0 11 T Lo, F/IE
Vehicles may be equipped with additional devices for indirect vision. Yes / No
16. 2. 5. ML A Z 13 B2 m IZBUTIT 22>, Bl ORMENAH50 mm #82 | # / &

TEHLZ2ZWEDE L, 7»22.5 mm A FOHBREREZEIT LD LT
Do Pass / Fail
Exterior surveillance cameras either shall be mounted at least 2 m above
the ground, or shall not project more than 50 mm beyond the overall
width of the vehicle measured without this device and have a radii of
curvature of not less than 2.5 mm.

(RS

Remarks
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