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Rear—View Mirrors, etc. Test Data Record Form (Devices for indirect vision other than mirrors)
W E R EE 465

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

BRI 1) H ERE S B M
Test date Y. M. D. Test Site ' Tested by '
O A5k B E)
Test vehicle
A rEze
Make Type
O R E
Devices for indirect vision
77A R . A=
Class ’ Manufacture Type
O ET
Series
ATES R AT B
Series No. Supplement No
O B AR

Test results

BALE e
Requirements

Paragraph [Contents Conformity
6. 2. I 7 — LIS OB R

6. 2. 1. — AT

Devices for indirect vision other than mirrors
General requirements

6.2.1.1. |[EEFREEIT, TERLTHE TELZ &, ST A
The device for indirect vision shall be adjustable without tools. Pass / Fail
6.2.1.2. |MHEEFEEMERALEET DL CORRRSELERL TS| B/ &
X, ER. fEBIOUHIMNE~D Y v b OEBERICHE ) D FFE 322 Pass / Fail
C* 5 COHRET200 IVPZBERARNEDLET 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 x5 deg.
C.
6.2.1.3. |7 Z AT IPBVIOMS O#hRIL, B E 2 IXELOEEELZ TN WA

Lo Zhik, BEMRAIEL0S, 04 KETV U —XLUBEOWET >V — XD | Pass / Fail
BB X OWERE~DESICL > TIEHEN A 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. AATE=ZZF AT A

Camera—monitor

6.2.2.1 | —MeEH:
General requirements
6.2.2. L1 | WA TE=H =V AT AOMEEZEFEIROTZOD A —D—HEREICHE]| & / &
DT D & &, YREBE O EIC )b BT Bl ONBICHEE S| pass / Fail
72CMSH L < [ZCMSDHR S DG A T E AR 165 mmDER, & 721X HE O/ E I
BSOS S L < IFOMSDOER AL D55 A 1 IEAE100 mmD BR & G4 fih o w]REME
DN BT, TRE6. 3. 2IICHET 57 A MEH IKFMICHRY 1T 5
ﬂf:iik o TWAEHMmZEYD, 2.6 mmll EOZREE Tc) 2HT A
HDET D,
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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

” 7

curvature "¢’ of not less than 2.5 mm.

6.2.2.1.2. (6. 2. 2. 1. 1TAO AL X, Z22H 235 mmATi CTd D AR E ORI I3 H L W/ &
A % DETH, 727120, HisH AO)%F’?%@ﬁfiﬁﬁjf%é%@E Pass / Fail
L LBy DZEH M. 5 mmAi T o DA TR ET kG SRV T2,

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. .3 [EREITEREDOXSAMNLI2 mAil TH 5 B EFLE 721X MHE O3 2 W/ A
mfi PR TRWNWZ & 25z BFE6. 2.2, 1. LA O 2B 4 36 FH I3 % Pass / Fail
15,

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. |2 a3 7 A Z60ARTMEOMEL CIESNTEY . oIS ICEY 1 5
NHEITATBIORE=X—DERICHONTIE, FOXEMOHRZ ERE
6.2.2. L 1IHOEHZEHAT DD ET D,

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 Z B IR A e R A %6 *ﬁé?éﬁ?ﬁ?iﬁmi%m - IR HE TOMS D T ¥
23 EE2 mPl EOALEICER Y A 5TV DA, £ DO0NSIZ6. 2.2, 1. 1
THOFEA T L7ew,

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 |BEEEEME (7 7 AV BLOVI)

Functional requirements of Classes V and VI
6.2.2.2. L (FOFIGEIIE, W RRIEE46% 6.2.2.2. 1. 1 THAN56.2.2.2. 1.4 THOSFM: W/ A
TCERENTEEBDIS%EZBZ RN ET 5, 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. | FF =& —[, IS0 15008:2003 THEE I 7= ZE7/ICBT 2 &KMFI2B W W A
T%/J\:l“/]\ﬁx }\753?%:%“5%)@}:-’9,—60 Pass / Fail
The monitor shall render a minimum contrast under various light
conditions as specified by ISO 15008:2003.

6.2.2.2.5. |[JAIFHSRIFICH T 5 =4 — O EIL, FEEIZEBREONTN|] &/ &
THEITHZENTEDE LD ET 5, Pass / Fail

It shall be possible to adjust the average luminance of the monitor
either manually or automatically to the ambient conditions.
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6.2.2.3. |BEREEME (7 7 X1 »61V)

Functional requirements for Classes I to IV

6.2.2.3. 1. | i i SR E &
FEELIIHEBCTE=F —DOEHFELZRE T LoD T 5, Pass / Fail
Luminance adjustment
It shall be possible to adjust the average luminance of the monitor
either manually or automatically.

6.2.2.5.2. [{FENEGRIRAE (3 27 A FIH] AT REME) W/ s
VAT AMEB AR TH L GE, BEERR, T4 AT VAR E | Pass / Fail
Lo THEHIRT, /2, EHERT~ =27 VIZRRERD R%%ﬁ
#HTorbold 5,
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. |l DE
Image quality

1. |[E=F—%5M
Monitor isotropy

1.1 [Fmd Tk WS
Directional uniformity Pass / Fail

BEEE A LTt 5 e (A% < 356% , fIEK < 50% )
Ratio relative to the luminance white level
77 2 | ) E 5 18] Mesurement directions < i or i’ >
Class |ratio 1 2 3 4 5 6 7 8 9
FEYE (STD)
JEK (EXT)
HEYE (STD)
YLK (EXT)
HAL (Unit) @ %

L 2. B M —E STV
Lateral uniformity Pass / Fail

WO B ORDTFREE  ( BIfE < 35% )

The luminance white lateral dependency

77 2 |JIE A Mesurement points < j >

Class 1 2 3 4 5 6 7 8 9
HAL (Unit) %

2. [HERBIR=aY TR FOEH#H STV

Luminance and contrast rendering Pass / Fail
Ty — (HEfR#ES— b2 Ely) OR/MEEa R T AL
The minimum luminance contrast at the monitor (including any screen
protector)
B H O B[] H % P [H]
Direct sunlight Day Sunset Night
2:1 3:1 2:1 10:1 (5:1D)"
ke o« JTATDOIT— - (MSEMKHREY AT LDOHH
In the case of Mirror and CMS dual function system of class I
AR EICIE, TE=X ICH D KEEPEE a2 P T XA M2 FFEER| /&
M B EFLHET 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 VAR STV
OMSix, D7e< L b8 2D 7 L—FFROGHFHZ TR T b DO LT D, Pass / Fail
Grey scale rendering
CMS shall display a tonal range of at least eight distinguishable grey
tonal steps.




TRIAS 44-R046 (1-2)-03

DI

1

/ A

&=
F=F—EOF ¥ — by FTHBAOEMHAN FTRLOBEMELNZ T b D & | Pass / Fail
ERRA)

Colour rendering
The hue angle of reproduced colour of the chart patches on the monitor
shall satisfy the following requirements
tERE  <CIE1976 ¥J%EAZEf)>
Colour coordinates <CIE1976 uniform colour space>
7Rt (Red) # (Green) #H (Blue) i (Yellow)
(0°, 44.8° ) o o o o o °
) o] 06,67, 179.9° ) [(209.9° , 302.2° )| (44.8° , 96.6° )
or (332.2° , 360° )
TR — HEBLOROKETIT, TNENERPTLHIENTEDHI &, M/ A
Amber, blue and red light signals shall be distinguishable from each other. Pass / Fail

5. |EBDELI W/
AT~ =2 7 ik, FAET D ATRENED & 2 BHE OFELIIE L UGN | Pass / Fail
DR HIHERNZ KT D0 DB DOEN DB ONWTELRTHH O LT
2o
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. | A7 W/
BT END 7 L7 SRR L~V D REEEED10% % L8] 572V | Pass / Fail
LD ET D,

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 — v I BIRL X7 LT W/ A
FRmAIL. MEICRRINDET AT OEBEDO25% % ERIGRWE D EF | Pass / Fail
D
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. [MSEIR ST RAE
CMS 1Z1d, 2 DORST LA D EB O SR & LTI LI S2722 DD 4| Pass / Fail
KPR Z R DN T D ENTELERHNE—NZ2HTLHHDET D,

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.

77 AL, 77 A1 BEOY 7 AT1T O RE "W/ s
TIENWE =LA~y R U FIZxRT 51 MO20D 5T, 2 DDKE | pass / Fail
HIRELTRATOND D ET 5, FOtlm RS (PLSDF) 7282.7 T

bHZ L, X, ROEEEE 2 b T A MEE (PLSCF) 23072 &b

0.12 ThHHZ &,

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

thq point 1ight\sourge contrast factor (PLSCF) shall be at least 0.12.

UL AT LSRR Z LREO LBV ICHR LIS 20nE— FNIZH D55, STV
BIREIORT 2L, BRBFERICOVWTIEHEMT =27V THIT | pass / Fail

50

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.
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6. |BEPAEER KOS SR
Sharpness and depth of field

6. 1. [fEHIEE - MTF50(1:1) STV
Sharpness Pass / Fail

(a) FrLEBIZ I 1T D Kd L OV EEEMTFS0 (1:1) .

Horizontal and vertical MTF50(;.;) at center  MTF50(.q) = EAlTFloﬂdlAﬂjflevv/Pf”
(b) FREBIZIS 1T 27K 3 L O EEEMTFS0 (1:1) )

Horizontal and vertical MTF50.;) at corners MTF50(1.) EEXEMTFloM[N(]’,J)(LW/PH
6.2. | BT IR wo/ A
%Gty & ORREEE 2L SR8 BHEIE LEMTFI0 (1: 1) 230 72 < & B LA F D | Pass / Fail
RACHBT DR/MEBEZ T3 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) 51 (10 m) BLOA2 (6 m) (TR DfiflgE

Resolution at point 1(10m) and point 2(6m) MTF10.) = 0.9 X MTF10 5 ,/ar.; (LW /PH
(b) &3 (4 m) T 2 MG L .

Resolution at point 3 (4 m) MTF10¢1.1) 25 MTF10 7y - ALW/PH)
T |EERGRA =
77 A1, 11 BEOIIL OCMSH/NESREFN O e RE DN EMRKE XL | Pass / Fail
BRI T20% B2 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.  [|(EBoOEICET 2 BMEL (EHFE4eE FHI12 1.2.) W/ A
8.1. |7 VU v h— Pass / Fail

ToHF—OEBEREERICT Y v =R 0nb 0 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

. |[ZL—AL—F ST
N7 L= — MIDa < & B30Hz, TR T £ ITMRE ERNE T IX15 | Pass / Fail
Hz &%,

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. |EGIE A ] ST
225 COIRETLS ms K& 9 5, Pass / Fail
Image formation time
The image formation time shall be less than 55 ms at a temperature of 22
+5 deg. C.

3. AT LADLAT Y W/ A
2245 CHO=EET200 ms K&+ 5, Pass / Fail
System latency
The latency shall be lower than 200 ms at room temperature 22+5 deg. C.

6.2.2.3.5. |'H 3 L OV LI B4 28 N
Quality and further ergonomic requirements

L | FE=X—0OEHEICLL7 LT VA
KEFHETCEFHEZIIEH CHEELZERS T2 ENTEDLLDET | Pass / Fail
Do
Glare due to high luminance of the monitor
The luminance shall be dimmable in the night condition either manually or
automatically.
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6. 2. 3. Z DAth, D [ Bt R AL &
Other devices for indirect vision
6.2.3.1. |BEEIIFHAZ M ZE#THIEOL L, BELIBEAHAT MVICH#E W/ A
W5 2 & 2 B PRIy 5 60 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. [BEEG L CTIRICT AR 2 HAfricis UC, a6 o/ &
6.2.2.2 HOBRKEZIZ—HoORECEZERTI LD LT 5D, 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.
6. 3. 7 A bk ST RAE
WERAIE21S WMl THIMOE=4—0D5E, 6.3 HOEMILHZZ | Pass / Fail
iz & B g,
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. HET 2k
6. 3. 3. Impact Test
05 AEE|T A N EE ;’igggg ] |PEows GzaEan) |FTR
Projection angle Damage‘snd Statei
Class No. [Test No. of pendulum (Including reflecting Remarks
surface)
6.3.2.2.7. 1. { 5 / 4t A
6.3.3. 1. I Yes / No Pass / Fail
6.3.3. 4. /I
2
Yes / No
6.3.2.2.7.3. | =) / 4t S A
6.3.3. 1. Yes / No Pass / Fail
6.3.3. 4. /I
2
Yes / No
1 ﬁ / AN iﬁ / |7:|<
Yes / No Pass / Fail
, F /W
Yes / No
1 ﬁ / A iﬁ / |7:|:
Yes / No Pass / Fail
) AT
Yes / No
6.3.3.4. [ WA TE=F = AT LOE, L AT, BERAIF467 6.3.2 HIZ ST
HESNTZT A MR LRV D LT 5, Pass / Fail
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. 7T ATIMBINDOH AT E= X —4EE
Class I to IV camera—monitor devices
16. 1. 2. [{FEVHE(RIRRE (32T LA HIHE) wWo/ &
VAT AMEBIARATHDH ZE (B KMHI2 ©2.3.1 T (e) IZHEV, % | Pass / Fail
IS L O 2a 7 FOBICBNW T A= —IZ LV ERIND
CMSDEf, F 7 ILEEEH OERICE VI 0 BAALEICH HCMS) & il 21X
WERR, TA AT VAER, AT —F AL P —ZDORIMTRT L
WCHo T, HIEENRRRTEDILHCTHLDLET D, EBHEEDZODNE
WX, HHERT~==2T7 LOPTHAEINI LD ET 5,
Operating readiness (System availability)
Non—-operation of the system (e.g. CMS failure as defined by the
manufacturer in the explanation of the warning strategy and safety
concept according to paragraph 2.3.1. (e) of Annex 12 or CMS in a folded
position on driver’ s request) shall be recognizable to the driver and
indicated by e.g. 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. |[fF=RE L OViEls &
Magnification and resolution
16.1.3. 1. | {2 R{REL W/ &
CMS D& LRI D e/ IME R X ONEEIMEIL, AKFEE BEDOE F NIV T, | Pass / Fail
e AIF4675 16.1.3. 1. 1. THA>516. 1. 3. 1. 3. THOfEZ FE S 7220 H D
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.
(INIERN S| I I J\Y
factors of Driber’s [PASSeNEET |y jper s [PASSONEEY” | sy [Passenger”
the CMS side . side . side .
side side side
e/ ME
Minimum
T H
Average
16.1.3.2. |fRfe ) (MTF) W/ w
F=SF=PNED DY A XOF NI DG ENTFL0 1L, LAT O 20 | Pass / Fail
Tbor+s: [a] =1,
W EHRIEE 4675 16. 1. 3. 2. DXIT/R S A7 B O E R I1T D fif 4 B
MTF10 (X, A TFTOEF 27035 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
KIET5 W)
In horizontal direction, MTF]oU"U /" hor = {3] X MTFZO.W.V (1:1) / hor
EQEWAL)
>
In vertical direction, MIFIO 1:1) / ver = [a] X MIFIO 1y (1:1) / ver
16. 1.4 |fEROMER L /A
CMS DK -J7 1 & FEE T BT D5 RO VFIEDZEIL, x4 D2 T | Pass / Fail
AT, U TFToFREMEZTbD0ET 5,
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
P]ﬂQQDQ
o . = MSVstcm hor / ave
HERR L (Aspect ratio)
1- Msyste/ﬂ / ver / ave
I I 1
TEGR A | Bh T | SR | Bh TR )
Driber’ s passenger’ Driber’ s passenger’
side side side side
HERR L
Aspect ratio
16. 1. 7. (MR HE T AT LOL2ME /A
AT~ =27 Vi, ANEOEDFEIRE I OIKR T ICBE T 515 8® 221 | Pass / Fail

ToHbDE L, HHEO=—XUS L@ 2 itz #2560 & ¥
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
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16. 1. 8. [[M#EG T HE T~ AT 2O

Safety of electronic systems for indirect vision
a2 2. [BHERAR D X T =4 — 2 AT LD mI 0 S5 B gk STV
Annex2. 2. |HEBLAIEE A6 5 FAIZ 2. ICHE SN EFIZHEAE L TWDH D 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. 772V BEIOVI OB ATE=4—HE
Class V and VI camera—monitor devices

16. 2. 1. [FEEE N EE L, BRSNTZERAEBERICDOD 0 ERENRASEMABE| W/ &
THLZENTELOMREARMIET 20D LT 5, HDWIEL, BEBRIFA6T | pass / Fail
BEANIL 1295 T, RARSNTZRBEM DY A XOWEZEMTHH D LT
Do

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.

16. 2. 2. AN EE OBRSHTIC K 2 EIRE OEEAERA ZE SN D EiX., /R E W/ &
T2, 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. [T, WEEROOOMBEREZRY T TH L, VA
Vehicles may be equipped with additional devices for indirect vision. Yes / No
16. 3. AR AT =4 —ihliE

Surveillance Camera—-Monitor—Recording Devices
16.3.2.|16.3. 1 HOBLEIZ D BT, BB EMTAICHER TE 2R KEEITx W/ &

JETDAMEIMA SITIRRET, M L2 m R ONLEIZHY 1T ST | pass / Fail
AL A 1%, UEEZRWTHE L2 EHORME) 550 mm % 2
TZEHLZWLEDOE L, 6.2.2.1.1 TN 56.2.2. 1.5 HAIZHE - T2 R
EAT D, EEBESRIECTICE ST N 7 AT &LL<

XIIT ORBERFEEO N Vo I~ MEEh TnWbd bD LT 25,

Notwithstanding the provisions of paragraph 16.3.1., exterior
surveillance cameras mounted below 2 m from the ground when the vehicle
is under a load corresponding to its maximum technical permissible mass
shall not project more than 50 mm beyond the overall width of the vehicle
measured without this device and shall have radii of curvature according
to paragraphs 6.2.2.1.1. to 6.2.2.1.5. or shall be integrated in a
housing of a Class II or III device for indirect vision approved under
Regulation No. 46.

ks
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