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Commercial vehicles - Obstacle detection device during reversing —

Requirements and tests

el B - AEEEMES L T B4 1000257, - BEELEIRE T E-4 1000430, - &

2% ISO/TR 12155 1994 10 Z= &€ B B A A 380 0F 75 ] &8 b0 4 ¢ 1 Bk >
REFHEZRER  Wi5F ABER -

1 Scope

This Technical Report specifies requirements and tests for detection devices which
indicate to the driver of a commercial road vehicle, when he is reversing, the

presence of objects which are within the monitoring range of the device.

1. 7% F & &

AEEHREENEE L ERAABIEE > HENEER SN A ERERE > £

HFF  HHAEEZGZHNEEANAYHLENEBE -

It applies to detection devices with non-contact sensors which can be fitted on

commercial vehicles to improve safety during manoeuvring. They are to be regarded

as an additional aid to the vehicle driver when reversing at a speed of up to 5 km/h

(approximately walking pace), but they do not relieve the driver of his special

responsibility when reversing (i.e. this is not a reversing alarm for other personnel in

the area).

EHANEREAMHER 2 HNEE R MM AR RS SR B EFEREERS

km/hiRF CR &Y By 20 AT R FE) > 1 DUSY 2 s 4 PR I 2 2 = - (O 48 & Wy

REEEI 2B > BHEEIFAURREME/ER 2R EHEORR > KIEM
BEEHEBETEREM AR ZGEER) -

This Technical Report describes two basic designs:

AN A AR RO A Al AR 3 S

- reversing detection devices with a pre-warning range;

- B EREZ @ EHEIES;

- reversing detection devices without a pre-warning range (see 5.1).

- W EHEZFEANEESES.D -

NOTE 1 Detection devices having a monitoring range which extends to the full height

of the vehicles are called rearward warning devices. The Technical Report currently

does not include requirements for such devices.

wEl AARREENGEEEWEsNEHNEENMAER T EEEE KAEER
LS ENER -
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2 Normative references
The following standards contain provisions which, through reference in this text,
constitute provisions of this Technical Report. At the time of publication, the
editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this Technical Report are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of currently valid International
Standards.

2.5 IR A
IR RAERAEAT I > R A ERAEZ — 8 = TP F T H g E o VA

P PR BSOS (A T IS) - SIS K 0 R (g

o

o BT ()

ISO 1176:1990 Road vehicles - Masses - Vocabulary and codes

ISO 3833:1977 Road vehicles - Types - Terms and definitions

ISO 7637-2:1990 Road vehicles - Electrical disturbance by conduction and
coupling - Part 2: Commercial vehicles with nominal 24 V
supply voltage - Electrical transient conduction along supply
lines only

ISO 7637-3:1995 Road vehicles - Electrical disturbance by conduction and
coupling - Part 3: Vehicles with nominal 12 V or 24 V supply
voltage - Electrical transient transmission by capacitive and
inductive coupling via lines other than supply lines

ISO 7731: 1986 Danger signals for work places - Auditory danger signals

ISO 9227: 1990 Corrosion tests in artificial atmospheres - Salt spray tests

ISO 11451-1:1995 Road vehicles - Electrical disturbances by narrowband
radiated electromagnetic energy - Vehicle test methods - Part
1: General and definitions

ISO 11452-1:1995 Road vehicles - Electrical disturbances by narrowband
radiated electromagnetic energy - Component test methods -
Part 1: General and definitions

CNS 14165:1998 ?:T‘%E‘%‘%;@ WESTRE (1 Pﬁ?)

DIN-VDE 0879-3:1981 Radio interference suppression of vehicles, vehicle equipment
and internal combustion engines - Part 3: Interference
suppression for on-board radio reception

3 Definitions

3. HERER
For the purposes of this Technical Report, the following definitions apply.
T A EE R E i R AR AR

3.1 reversing detection device: Warning device which gives an acoustic and visual
indication to the vehicle driver (not an alarm to other personnel in the area), when

he selects reverse gear, of whether there are objects in the monitoring range.
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3 EIREENEE  EEWEMNEEMAEERN EmetAVHEENEEAN  HE
HEERMHEWEMNEEHGAENERCEESEERR T EENEMAR) -
NOTES 2 When reverse gear is selected, the detection device is automatically
activated if the device for starting or stopping the engine is in such a condition
that the engine can operate.

%2 EEWERNSIZERSRET  EHREEREEREER G EEKE B
N
3 The reversing detection device is a system consisting of several components which
are necessary to permit operation of the system. It includes in particular the following
components: sensors, signal-processing unit (evaluation device), visual and acoustic
indicator, and the transmission equipment.
E3. EEAEANEEZ -EHA2% cE& T HEEAFKERAGNEE - FiHl2
BELTHRHEKRE > - R SREMEBETEEEE) WEMEETE RG> B
o St e
3.2 sensor: Component which detects objects in the monitoring range.
20 ROHIES O R N A E N ) 2

3.3 evaluation device: Component which evaluates the sensor signals and monitors

W

operation.
3T R R N B 0 O BB AR M AL

3.4 indication device: Component which transmits signals to the vehicle driver in the

W

form of visual and acoustic information.
4 EREE D EEEBEENEFHER L ERER ZHMH -

3.5 monitoring range: Specific three-dimensional area behind the vehicle, which is

W

divided into a pre-warning range, a main warning range and a collision range. (See

figure 1.)
3.5 BWIEE EREWE O EERE > o AHEEE > EEEBEESEE
LUK il 5 &6 & (2 IR E 1) -

Dimensions in millimetres

Mein warning range
Pre-warning range

Collisian range

|
=
=3

1800

3000

Reterence plane of vehicle rear 4-{

Figure 1 — Monitoring range of reversing detection device
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3.6 test object: Object with a specific geometry and surface for testing the monitoring
range.

3.6 Rl o MR R B B R EE B 2 R E % o AN Ry 1 e

4 Designation

4. FEIT

When ordering, a model designation needs to be added to the standard designation in

4.1 and 4.2 to allow precise correlation between a reversing detection device and the

intended vehicle model or vehicle range (see also 9.1).

R M e B FEEMAL R4 2R AELRE - DU E B B (H 0 2 B R Ak at B i A

7 B o A A D) 2 B R (29D -

4.1 The designation of a reversing detection device with a pre-warning range
(monitoring range 3 m) (RW 30), which meets the requirements of this Technical
Report is as follows:

Reversing detection device ISO/TR 12155 RW 30

4.1 BT EHE EEEAENEE a2 BN E3 m): RW30 fFFEARELEZ ZRAT ¢
B2 E CNS___ RW 30

4.2 The designation of a reversing detection device without a pre-warning range
(monitoring range 1,8 m) (RW 18), which meets the requirements of this Technical
Report is as follows:

Reversing detection device ISO/TR 12155 RW 18

4.2 MIAEHEFEGENEE 2 a2 G HEE 1.8 m: RW 18) FFEAREAEZ BR AT

Bl HEH4EE CNS__ RW 18

5 Safety requirements

5. HEEX

5.1 Monitoring range

5.1 TG R &G A

The monitoring range for reversing detection devices is defined by the measuring
points in figures 3 to 6. For application- and vehicle- related reasons, the
pre-warning range can be dispensed with, if desired, for vehicles below 7,5 t

complete vehicle kerb mass as defined in ISO 1176.
{8 25 {5 R 255 B 1Y B ORI 4G & 2 i (B 3 2 ] 6 Y ORI & BE SR E o AR A e B EE g A BE By B -
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HREER > ERNISO 11762 BEZEHEEATSHWHLLTAVER - FHE@E TR -
The dimensions relate to the complete vehicle kerb mass (ISO-MO06), with fully laden
rear axle.
Homs gl HEEZHBMMIT - 2KISO-MO06 -
5.2 Arrangement of sensors
The sensors shall be arranged so that the monitoring range specified in 5.1 is
covered.
52 RAIGZ &
BRI 28 2 e B B S 1P R E Y BRI E -
5.3 Indicators and signals
Reversing detection devices shall be equipped with indicators for conveying visual
and acoustic signals.
5.3 fenas RIEIR
{2 B 4 0 255 B G M 45 T B DA E B LR E Ry B 5R -
5.3.1 Visual indicators
The visual indicators shall convey the messages in 5.3.1.1 to 5.3.1.3.
Range indicators may be either digital or analogue, so long as the requirements below
are met.
53.1 HEIERE
REEREEEESILIESIIINAE -
HEEFDITHER > #E SR e (8ol B8 s s L -
5.3.1.1 Warning
Warning indications shall be as follows:
5.3.1.1 &4&
BEERENOT
- intermittent yellow [not necessary for warning devices without a pre-warning range

(see 5.1)]: if there are objects in the pre-warning range;

intermittent red: if there are objects in the main warning range;

continuous red: if there are objects in the collision range.

Brime EHEEENEEATEESRES. D] EAYHEREEEZN;
B EYHAEETEESRE A

- HGAE  EAYF N EREEZA -

5.3.1.2 Monitoring

Monitoring indications shall be as follows.
5.3.1.2 E5H|
B REMOT -
a) Activation check: to check the operation of the visual indicator, it is acceptable
when switching on the ignition, and necessary when activating the system, for both

signals to light up briefly.
() EifeE : KiwERBIE /N4 B EEAR DL > 0] 82 2 5 A BURE K B A BF > DA R 3% )
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FIBELRGER > WHEUEHENERBEETR -
b) Readiness check: if desired, there may be an additional signal (e.g. green) which
indicates that the reversing detection device is ready to operate correctly. This signal
shall go out if there is a warning (5.3.1.1) or a fault (5.3.1.3).
(biéEfeE - HHFEE > aJLAHEINGERWGIA: &) AUERERENEED
sl HIEmEE - BRE & (5.3 1. )i fE(5.3.1.3)  F9RER -
5.3.1.3 Faults
5.3.1.3 g fE
System faults should be indicated by the signals in 5.3.1.1 and 5.3.1.2 flashing.
System faults occurring when the system is activated should be indicated as follows:
A PEEE 0 NHBARS 3185312 ZIMEESE - £ AR BLEN 1R & 4 IR BT
AR TSR ¢
- in the case of devices with a pre-warning signal, by continuous illumination of the
red and yellow signals,
- in the case of devices without a pre-warning signal, by continuous illumination of
the red signal.
- BAWEGRWEREFENES  H#HOCH SO RBER
- FEAHEGEHRNEECANESE  HHELCONTBER -
5.3.2 Acoustic Signal
The acoustic Signals as specified in ISO 7731 have the functions given in 5.3.2.1 to
5.3.2.3.
5.3.2 BEEIESR
EISO T3l EEZMIER(ESE 0 EAS53.2. 185323214 -
5.3.2.1 Warning
Acoustic warning signals shall be as follows:
5.3.2.1 &4
BEBLERELT
a) a continuous sequence of individual tones with a pulse frequency of 2 Hz: when
there are objects in the pre-warning zone;
b) a continuous sequence of individual tones with a pulse frequency of 4 Hz: when
there are objects in the main warning zone;
c) a continuous tone: when there are objects in the collision zone.
(EAYHETREEE AR © —lkOK R K2 Hz8 88 H B 2 185 5
MEAYHAEZEEESEH AR @ — RO R 54 Hzl 8K [E B 2 185 5 5
COEAYHEMEEEHAR - HEZHA -
NOTE 4 This continuous tone acoustic signal may be wired so that the volume can
be reduced manually, if required (advisable, e.g. when parking on a ramp between two
other trucks). The volume reduction applies to the current activation process only.
HE4 EFRENGE  HHEEZEERTLLTFEEH XK S E > (B0
FERENMWEEHENATEZH) - FE0E/N R ERRE XEE -
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5.3.2.2 Readiness check
A short acoustic signal is necessary to check the operation of the acoustic indicator,

and may only sound on activation of the system (if there is no warning as in 5.3.2.1).
5322 HeEHE

HEWEREEEREEE R EERIMLEN > B R E RGBS LB S
(BEmS53.2. 119 EEBE) -

N

5.3.2.3 Faults
Faults should be indicated by a continuous tone. This tone shall differ markedly from
the normal warning tones in its frequency and shall have a minimum duration of 3 s
after selection of reverse gear. It shall only sound when reverse gear is engaged and
sound every time this gear is selected as long as the fault remains.
The circuit for the continuous tone shall be such that the volume can be manually
reduced or switched off, or shall automatically switch off after 3 s. The ability to

reduce the volume or switch off applies only to the current activation process.

5.3.2.3 #fE
MR E R — A 2 TR o I EHEMAR EEABE AR N EENEEEH HE
ABEEEES DR 3sRRE - HESSHARAERAGEER A &L
HRZEHES ARG MSEXEERLAZHNEESZE S  HEHEEBENE
FEIEE AL F B R = B aBIr > SE 3sRBEHPA - IEE AV EEREEEE > X2
TERTRE XAV AE -

5.4 System measuring time
The measuring time including all sensors in a reversing detection device should not
take longer than 200 ms before the indication appears. This time is calculated as the
arithmetic mean of at least 50 measurements, in the course of which a test object [as
specified in 7.1 a)] is moved at a speed of 1 m/s from outside the main warning zone
to the 1,6 m grid position - the trigger point for time measurement. The maximum
measuring time until an indication is made should not be longer than 300 ms in these

tests.

5.4 Z 48

o) B (M 2 B P A RO S5 AU RS ] > EfE R B Z Al > AEZ & 200 ms -
A VPE (2071 ()ft 3] DAl m/sRY R E RS &) - € £ HE S &I JT £ 1.6 mig 4R fir
B FARHEEN ZMBE  HENGEEDESORENEE RN VFIEE - B85
N EE AR AT > R K B ] R B S #8300 ms -

5.5 System activation time

The first indication of an object in the monitoring zone shall be made at the latest

600 ms after activation of the system - by engagement of reverse gear.

5.5 4 T Y

T8 PE A {8 B B 1F BB R 4018 0 I IEAE 600 ms 2 P 3 BN & N 2 W) 1 E AR 5 —
KGR -

5.6 Resistance to manipulation
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It shall not be possible to disable, by simply switching it off, the warning device.

5.6 B 5 B
ELZEEFER SN NEBREELLRMEN -
The reversing detection device shall be so designed and installed that its reliable
operation cannot easily be altered.
ekt B2 27 m - BEAMNEENHEFEEE  MEAEFESHENR -
5.7 Monitoring of operational reliability
Reversing detection devices shall be equipped with test devices for the following
self-testing functions.
5.7 f(en] 5 2 B
BN EEREEFELTERAKIEZ NN EE -
5.7.1 Signal generation and echo reception
The test equipment shall verify the transformation of the electrical signal into a
waveform (e.g. ultrasonic).This can be performed directly (e.g. with reference
sensors) or indirectly (e.g. by the post-pulse oscillation of the sensor diaphragm).
The test is performed in accordance with 6.5.1.
5.7.1 {3 9% & 4 B B R #% UL
R 5 B 1 7R B S B T (5 9% AV R T (B AR ) - T DLE B (B A0 DLRRCHI 25 i 2
%) B % 2 07 A AT (40 - R AR Ak Pk 2 CHE R RCORD) - AR AE 6.5 18R B AT M
v
5.7.2 Measurement of distance
The test equipment shall check whether an echo signal from an object in the main
warning range can still be related to this zone of the reversing detection device. This
can be achieved, for example with an additional signal on an echo line which
simulates the detection of an obstacle at a distance of 1 m. The correct correlation
should be checked with the test device.
5.7.2 FEEEE M
EEEREL@EERN > HARELHeE 2R AV GRS - DLk B E (0 4
BB - EER MM > FIWAER KL LT —EEMEE 0 RIEHEE ] miE &k
BE B ) P AR - DIOH 5 46 B A & L OE i A BR B -
5.7.3 Self-testing device requirements
The self-testing device shall exhibit the following features with regard to the
requirements specified in 5.7.1 and 5.7.2:
5.7.3 BRMFEREHEXK
BHAAXEEEAAS T 1RKS 728 ENWOT R -
a) the procedures are obligatory;
() A2 Fr 2 b ZH Y
b) they shall detect any fault which impedes the specific function;
(b)HF i A {0 52 28 5 8 D) BE 2 2K K

c¢) when a fault is detected, they shall produce a warning signal (as described in
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5.3.1.3 and 5.3.2.3); the warning signal may not be cancelled until the fault has been
rectified (except as in 5.3.2.3);
(o) & i I 2 g e B > 8% RS R (W15.3.1.385.3.2.3 7 it ) & & {5 9R AE R ROk
15 2 & 15 A 1 75 B HUH (5.3.2.3B% 51 )5
d) they shall be activated each time reverse gear is engaged.
(d)& R U A BB R > e R % 048 #0 JE B E) -
There are additional recommendations for computer controlled systems:
BN ER S R R
e) a ROM test should be carried out for all safety-related data storage areas (e.g. by
signature formation using ROM with a single word width);
(e) T A % 4 HH Bl 2 B 98 17 3 & 00 ZH S0 17 M 5 50 18 B8 (Read Only Memory, ROM) M &K
(Blan > EAFLEEMEHE— 7R ZROM)

f) a logical program run check should be performed (e.g. with a watch-dog circuit).
(DiEhITEER X 2 EERE (B0 FREMGERK) -
NOTE 5 Tests other than those in e) and f) which are at least equivalent may be
performed as an alternative.
2 5. (e) (OIS Ry ER - R ZE B B E 0% > aJDAERAITER -

5.8 Trailer operation using trailers without detection devices

5.8 fof FH fa 1 N0 2 B e HE AN EEER U
With this type of operation, the reversing detection device on the tractor shall be
switched off. To achieve this, the reversing detection device shall be so designed or
connected to the electrical system of the commercial vehicle that it is switched off
when an electrical connection is made between the tractor and the trailer (see also

clause 11).

BREIL B ESERT - JERAPAZE S| B L MW EEF - NI - 7 B i 8 =5 (1 0] 58
BE®st L NERG HEE Y R B EREE @ EENEEEREA(SRE
11E) -

6 Components: requirements and tests
6. ZHM + EREH R

Unless specified otherwise, the tests on the components shall be performed in the
following sequence, and at an ambient temperature of (23 = 5)°C and with relative air
humidity of (60 = 25) %.
Bk oo A HLE SN > FEAEBREEE B B (23 + 5)C R AH BB (60 £ 25)% BYMRF T » #E 1
el BE -

6.1 Mechanical Vibration

6.1 1% M = Bh

6.1.1 Test

0|

I
>}‘

Fit the component on the test device in the same position and with the same fixings
as in the vehicle. Subject the component to be tested to the following sinusoidal

vibrations on a suitable vibration test device:
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6.1.1 = K

PDlzdefrdiy EAERZMEREE TR HEHZEAENGAESR L - £ H#HE VIR
BHAEEHZAET TR EZRE R

frequency: 5 Hz to 200 Hz

i

vibration amplitude: £ 15 mm
acceleration: 49 m/s? (5g)
transition frequency: about 8 Hz to 9 Hz
number of frequency cycles: 50
rate of change of frequency: 1 octave/min
The frequency cycles may be interrupted.
AR 5 Hz= 200 Hz
HRIE © £15 mm
I EE : 49 m/s® (5g)
% JE 8 K (transition frequency) : 4y8 Hz* 9 Hz
S I 50
a2 1 octave/min
S5 8 ) T o B
The test shall be performed for 16 h in each of three directions of vibration which are
perpendicular to one another, and one of which shall lie along the vehicle
longitudinal axis.
& AE = {1 77 1 Eh b & #0047 16 hil Bl > B bEAH O 2 B > o — il S AT 7 B 4 oy 1 e
6.1.2 Requirements
After the test, no cracks or changes shall be visible, and the component tested shall
be capable of operation.
6.1.2 Tk
g EfimEEEIRSNEL > O LHEESNIEEERE -
6.2 Climatic conditions
6.2 5 R 1

6.2.1 Test

=

Subject the components to be tested to five test cycles each lasting 24 h with the
following climatic conditions:
6.2.1 = b
HEHAEN T RERESITREABRER  SEREAE24 h:

a) Allow temperature equalization for 4 h at an ambient temperature of (23 £ 2) C
and 45 % to 75 % relative air humidity.

(a) fEEREGRE(23+£2)C RAH¥RE45% ~ 7T5% 2 T suarigfbd he

b) Increase the temperature in the test chamber to (55 + 2) C and the relative
humidity to 95 % to 99 % within 0,5 h.

(b) FE£0.5 hA > A 54 A O R B I 2 (55+2)C f95% ~ 99%H B R -

¢) Maintain the temperature/humidity levels indicated in conditioning stage b) for 10
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h.

(c) HEFFBE(D)AYE/REPRIF10 h -

d) Reduce the temperature in the test chamber to -(40 + 2) ‘C within 2,5 h.

(d) 7£2.5 h4 - [ R G0 AE R = £ -(40£2)TC -

e) Maintain the temperature indicated in conditioning stage d) for 2 h.

(e) 4EFFLER(O)AVAEZRIF2h -

f) Increase the temperature of the specimen to (100 + 2) C within 1,5 h.

(f) #E1.5 h{y - 88 fIBE fh OB B 2 (100+£2)C -

g) Maintain the temperature indicated in conditioning stage f) for 2 h.

(g) MEFFLBR(OBEERRM2h -

h) Reduce the temperature in the test chamber to ambient temperature within 1,5 h.
(h) 1.5 hAN > FEAXERE ZRERE -

NOTE 6 During conditioning stages d), e), f), g) and h), the relative humidity is not
monitored. During a break in the test procedure between two test cycles, the
specimens are to be stored at ambient temperature.

56, EERITFDER (d), (e), (), (g)B(h)  AEMAHBRE - 72 1 {8 502 BR 2 i
FEH% > R ERFEZREET -

The test cycle is shown diagrammatically in figure2.
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NOTE - The hatched arcas show the acceptable temperature changes (upper part of
diagram) and the acceptable changes in relative humidity (lower part of diagram) of
the test chamber(s) as a function of operating time.

25 R AR & e 2% o B B R A 1R 2 IR ] B T R s 7 OR R E AR (1B BB DL T 2
Z MR E S AE(E T ER) -

[

2 RENREE

A8

6.2.2 Requirements
After conditioning in the climates specified in 6.2.1, no changes shall be detected and
the components shall be capable of operation.
6.2.2 Fk
EE®m62 B ENREMRMAANRK R AEBIRAEMANE > mHHEF T 0H
RE 49 IE 1 -
6.3 Static loading
6.3 FFREEHE
6.3.1 Test
Place exterior components between two cylindrical metal plates at least 80 mm in
diameter and subject them to a vertical load of 50 kg acting on the plates. Position

the components between the plates such that the load is distributed over as large an
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area as possible.
6.3.1 i@
BANERE R E R WE B E /D80 mmAy BT & B 2 M > W HE M50 kgl & EH
BENeBER - REFELN &R M > S8R T RE o R KBV E S -
6.3.2 Requirements
After the test no cracks or changes shall be visible and the component shall be
capable of operation.
6.3.2 F3k
ARk HEimEAGRBEARES S > HEMFEIEEERE -
6.4 Salt Spray
6.4 BEKIEFE (%)
6.4.1 Test
Subject exterior components to the NSS test procedure in ISO 9227 for a period of
96 h. Test the components in the as-installed Position. Seal cable ends. Use new,
unused components for the tests.
6.4.1 @
o SN ER 2 4 PR #E T CNS___(ISO 9227 NSS)RYZ ERf2 /57 - Wift] K596 h o s BRI - (£
MEZHGETAR  REZENRAEELEUE  THEHEEWRK -
6.4.2 Requirements
After the salt Spray test, no corrosion shall be visible on the parts tested in a visual
check with the naked eye, corrected if necessary.
6.4.2 F3k
BEARE HURENAZHEEREaIHE SR > 50 H R HRIREEE -
6.5 IP protection
6.5 IP [ &
6.5.1 Test
Perform the test in accordance with IEC 529.
6.5.1 = Ba
##E CNS 1416517 M 5t -
6.5.2 Requirements
Components mounted externally (e.g. sensors) shall conform to IP 59, and other
components shall conform to IP 54, as specified in IEC 529.
6.5.2 F3k
22 BN AN R B 4 1R (kORI 25 ) FE 75 &8 CNS 14165 1P 59 7 #i &t > H i 41 7 & 75 & CNS
14165 1P 54 -
6.6 Electromagnetic compatibility
6.6 B Wi HE M
6.6.1 Line-related interference on supply lines
Apply test pulses 1, 2, 3a, 3b, 4 and 5 in accordance with ISO 7637-2:1990 on supply

lines and on all other lines of the reversing detection device which are connected
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with the supply lines.
6.6.1 IR &R BE 2 [ B 4R B% (Line-related) T 12

fRAZISO 7637-2:201 1t AU GKBRAR K 1 > 2> 3a > 3b - 4815 > 0 fit i 4R B% DL R H At Ffy
AEEEEEANEENHERRE -

6.6.1.1 System in non-activated condition
Apply test pulses 1 to 5 and severity level III. After the test, the system shall not be
in functional status D or E according to ISO 7637-2:1990.
6.6.1.1 Z & 78 JF L) AR /&
it i A B R 1225 - g s A B ITD - I EA 12 - R K ATFAISO 7637-2:1990 DEGE
Z UIREARBE -
6.6.1.2 System in activated condition
Apply test pulses 1 to 5 and severity level Il1l. The operating states specified in table
1 shall be observed for the individual test impulses.
6.6.1.2 Z & AE B &R R&
it Pl Bt B RO 1225 > B BE AL AETID - R VEAR AR B ME SR B Y 2R 1 - 0 78 1 22 M ) B9 5 B

Ak &5 -
Table 1
Test pulse Test severity Operating state
P level P 9

1 i c

2 i A

3a i A

3b i A

4 1l B

5 il A

#1
a2 B AR R = B B i 2 e AR R

1 111 C
2 111 A
3a 111 A
3b 111 A
4 111 B
5 111 A

6.6.2 Immunity from interference with excited interference on sensor and signal lines
Apply test pulses 1, 2, 3a, 3b and severity level III in accordance with ISO 7637-3.
Operational state C is acceptable with test pulse 1; A shall be maintained with 2 and
3.

6.6.2 JKHI 23 B 15 9% 48 B 2% T 18 (excited interference)y % & JJ

¢ 5 CNS 14499-2(1SO 7637-3)fE A s B Ak 1 > 2> 3a> 3b > EEEEALZEII - fHH
alBRAR R 1 HEBIFRECHh a2, A2 30 HEFEREFREFE
RFEA -
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6.6.3 Immunity from high-frequency radiated disturbances
During and after one of the test procedures specified in ISO 11451-1 and ISO
11452-1, operating status A shall be maintained during and after exposure to severity

level II over the whole frequency range from 10 kHz to 1 GHz.

6.6.3 FHMIEHNBEEFARE T

E#EITCNS 15194-1(ISO 11451-1)EBLCNS 15207-1(1SO 11452-1) 7 9 2 B 72 F7 BH S
Kz 1% > (€10 kHz%E | GHz B2 55 R &6 & 0 - 5 58 1F B I A 2 L ) R 2 12 2 780 fR
Frig AR R A -

6.6.4 Interference emission

Interference suppression level III to DIN-VDE 0879 Part 3 shall be maintained.
6.6.4 7 {1 % 5t

FHE30H] A7 #E 1T - DIN - VDE 087945 3% 43 b Z8 4 £ -

NOTE 7 CISPR is preparing equivalent international specifications.

=57 B EAEI AR @ IEEER T -

7 Operational test of reversing detection device

7. 8] B ORI EE B B R ORI

7.1 Test object
Maintenance of the geometry of the monitoring range is tested with the following test
objects:

7.1 W)
BE5 O &0 (B Y 5% 1o e T 2 S E DU B RS 1R AT OB L
a) test object H for the horizontal test: plastics tube, grey, ®75 mm, length 1 000
mm;
b) test object V for the vertical test: plastics tube, grey, ®75 mm, length 300 mm.
() AP EHA R KRG - BB > K& > 075 mm > & 1000 mm ;
A VEREENR - BEE > K> 075 mm > £E300 mm -
NOTE 8 Such plastics tubes are available commercially for domestic installation.

55 8. I 7 U A T 5 5% B 06 7 45 R 7 -

7.2 General ambient conditions
During the test the wind speed shall not exceed 5,4 m/s (wind force 3). The
temperature shall be (23 + 5) “C and the relative air humidity (60 = 25) % (see
however 7.4). The test shall not be affected by reflected sound from surrounding

walls, auxiliary test equipment or other objects.

7.2 —RE SR

FER TR R A G 5.4 m/s (wind force 3)  Jf FEJE £ (23 + 5)C K %= R AH #
BRI (60+ 25)%6 (2 08 7.4) - K I JE R 2 75 (B B 2 (B0 ~ ol Bl O 5 B8 M s H L )
frAT & -
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7.3 Test procedure

7.3 HFREF
Perform the operational test on a vehicle or on a test structure with which the
installation conditions of the selected vehicle model or selected vehicle range can be
reproduced (see also clause 10).
7 B R BRI 5 45 1 D ShTT R R 0 B oA Y A B o Y = G e o A 1 R 2 R A T DL
WEH (B 106) -
Perform the operational test with components which have previously been tested in

accordance with clause 6.

T 55 AR 3% 55 6 8f P ORI 5 2 M fF BT ERAE A -

Carry out all tests on each of three specimens of the same model. If one specimen
fails, replace it with a fourth, which shall pass all tests. If two specimens fail, the
tests shall be performed with new specimens. The sequence of the tests shall be

maintained.

HE-AHFE =k mZ—TmARE - 57 —EEmREK - LB UHEA > Br
A BRE L HE S - AR MRS slBa b HE R - BERHEERBRER -

Activate the system to be tested and perform tests 1 to 4. Note in a test log whether
the test object is detected or not. Only appropriate aids should be used to discover
the test object positions.
B HRmARETHR > LHTHBIEA R4 BRAAY 2O RENT > FER
Atk EfMas  RAEENEHY T HHKRERNAYGENAE -

7.3.1 Test 1: delimitation of individual zones

7.3.1 By 1 fE A A SRE

7.3.1.1 Test
Position test object H with the longitudinal axis static in the monitoring range,
standing perpendicular on the ground, in such a way that its longitudinal axis is in
the grid positions shown in figure 3. If the distance from the outermost measuring
point of the 200 mm grid to the outer edge of the vehicle is more than 100 mm, an
additional measuring point should be located there.

7.3. 1.1 B

ERHEE N > EENEAEE T R EFENAYAH - 7 B4t A E 3

FImZ B4R & - & i HMHAY200 mmis &% 0 & RS 2 B i Hh & AU PE B 8 7% 100 mm >
BN M 2 B E SR E X -
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7.3.1.2 Evaluation
Test object H shall be detected statically in all grid positions. Detection shall take
place unambiguously with an uninterrupted sequence of the signal appropriate to the
warning zone. If the test object is not detected in a position, displace that position to
the left and right by the width of the test object. The test object shall be detected
perfectly in both positions.

7.3.1.2 3¢fh
FEFTABENFERMN Y IR B ENE - EBLIEE A FENEIRNES EEE
7E A B AR o B AR — B i B R O B K Y W EALE A Km A B
a1 RS TR o R A 1 A WY i B 2H 5 A ot e AR F]

7.3.2 Test 2: height localization

7.3.2 A 2 HEEM

7.3.2.1 Test
Position test object V statically, horizontally in the monitoring range, so that its
three-dimensional centre is situated in the prescribed grid positions in figures 4 and 5,
and at the height positions shown in figure 6.

7.3.2.1 B
EENEERA > KFFRERERAXAEV - Hit > H=44 00N R ERETE
£ e 4R BE SFT R o Mo R AL E A 6FT R
In the case of reversing detection devices which are designed for vehicles without a
load platform or with a load platform height less than 800 mm, it is not necessary to
perform the test at the 1100 mm level (see figures 5 and 6).
AEEEAEARENS A EER Y 6 EH Y65 E /N800 mmAy 5 & A 8 &t -
WA T AE 1100 mmfiz 22 B 17 W s (2 W E S K @ 6) -
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Figure 5 — Test 2 [plan view)
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Dimensions in millimetres
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7.3.2.2 Evaluation
Test object V shall be detected at all indicated positions of the test planes (300 mm,
800 mm, 1100 mm). Only perfect optical/acoustic warnings for the relevant warning
zone are acceptable. If a measuring point is not detected, displace the test object to
the right or left by half its length. The two new positions shall be detected.

7.3.2.2 F¢fh
FE T A B9 SF- T £ (300 mm > 800 mm > 1,100 mm)” 5 7E fir B IEHW B WA V- {E
HEE S ES > RATEBNGR/EEEE L2 IE2H - 5 — AU A E
B DAY - L2 REAOGENALBEE - 5 W0 0E A9 A S 8 E 8 E -
If test points are detected in the ranges which are 200 mm above the last test plane,
only perfect optical/acoustic indication appropriate to the warning range is
acceptable (see Symbol A in figureo6).
EHREENNEE SR R R FE200 mm > R SBENEE/EEE S E0]
Pl - (2RE 6 FF5EA) -

7.3.3 Test 3: lateral localization

7.3.3 HEg 3 fEEE AL

7.3.3.1 Test
Move test object H, standing vertically on the ground with its longitudinal axis on a
line 300 mm to 500 mm away from the limits of the monitoring range, to the left and
right sides, and to the rear of the monitoring range in accordance with figure 1.

7.3.3.1 #H g
7 e B e OH) & 12 SR PR 300 mmE 500 mmAY 4R £ o 16 2 KA o DLSCAE [l AR R B9 BE 2
#HERTBEHNAY R Wos e mEEn IR E E -

7.3.3.2 Evaluation

Test object H shall not be detected statically or when moving.

7.3.3.2 3¢fh

A S 1 HAE 5% B B0 A% B 55 R o] g W & -

7.3.4 Test 4: ground clearance

7.3.4 B 4 BB

7.3.4.1 Test
Move test object V, lying on the ground with its centre axis horizontal, as shown in
figure 7 through the whole monitoring range along the median axis of the vehicle and
parallel axes to the left and right halves of the vehicle. The velocity relative to the
vehicle shall be not higher than 0,5 m/s.

7.3.4.1 = Eg
ME TR RERBEE N EEAN > SEFEH PO DMREWALE T &MU Z—
HEZVEATE T o 3 DU BV 0 P AT M B R T FUR By o B E R A AR
HEEAESR05Sm/s -
7.3.4.2 Evaluation

Test Object V shall not be detected statically or when moving in the main warning
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range or in the collision range.
7.3.4.2 F¢ih
A S 1 VAE £ 2% 5 6 B o fE 0 R A A B B I R BT e R E]
7.4 Special ambient conditions
7.4 FRIRER BT ORAF
Components designed for installation outside the cab should be subjected to further

operational tests as in 7.4.1 and 7.4.2, in addition to the tests described in 7.3. See

figure 2.
Wkt EEEF RN AT AN > BT 73R B ERAL o FEE — 25 BT A
7.4 1% T A2 A Y EAEH R - 2 B2 -

7.4.1 Low-temperature test
Perform the test in a climatic chamber at - (25 £ 2)C. Soak the components at this
temperature for at least 0,5 h before the test. Check a grid position at a distance of
1,6 m: see test 1, figure 2.

7.4.1 {ROR FE R
fER M= (25 + 2)CHfF TRAT L&l Al AT e B HAFEAELAE 2005
he fEFE@EL.6 miyIR R & LS R g1 BB 2 b ETRE -

NOTE 9 An alternative laboratory test is acceptable if its equivalence can be

demonstrated.
HEI. E—HEERNVERENR T EEEUMTHEE  MZUA T E20U0EZ
fy -

7.4.2 High-temperature test
Perform the test in a climatic chamber at + (60 + 2) “C. Soak the components at this
temperature for at least 0,5 h before the test. Check a grid position at a distance of 1,6

m.

7.4.2 1=k sl B

R = B+ (60 = 2)C et T 8 AT REAI G > Ml e R E IR £/ 0.5
ho fEREEEL.6 mAYRE 4R fir B LT IR & -

NOTE 10 An alternative laboratory test is acceptable if its equivalence can be

demonstrated.

10, H—EENNERENA T ERLFERE ] # 6% > AR E2 Lz
Hy e

7.5 Self-test

7.5 B HMHF

7.5.1 Signal generation and echo reception
A reduction in the effectiveness (e.g. by soiling of the sensor surface) of each sensor
is produced intentionally for the purposes of the test, which means that test object H
cannot be detected at a distance of 2 m with a pre-warning range or at 1,5 m without

a pre-warning range (symmetrically in front of the sensor). This shall be detected by
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the self-checking device.
7.5.1 {35 9% A& 4 BB R B2 UL
Ry LB HAY > 20 RS e — 8 BN 85 2 20077 I (8 (9] 40 RO 25 2R 1 205 ) 0 RO
By AT o 1A THE #6182 mEC M TS &6 & 1.5 mCH 8 i BRI 25 Al 77 ) < {8 25 4 00 2
B MY R SR AR o BRSO B B B A A E AR -
7.5.2 Distance measurement
7.5.2 PEEEE N
The self-check for monitoring operational reliability of distance measurement is
tested by means of the circuitry and the programme.
HHER AKX ZWNATTE  BRBEMNDENEREN ZBIETER -
It is not necessary to test the self-check for monitoring operational reliability, if the

manufacturer or importer states that the test equipment required meets the provisions

in 5.7.
EREEIOEO R EHENARERES T2HEER AT HRE HEELEN
HEBMFEUER -
8 Proof of compliance with standards
8. FFaEYE G
8.1 Test requirement
The reversing detection devices shall be tested by an authorized test house to prove

that they comply with standards.
8.1 & B %ok
5] B {0 O 6 B T K e A M Y M AR M SR B EE > DLEE B BT S iR 2 -

8.2 Test certificate

il

In addition to any general information, the test certificate should contain the
following:
8.2 M EE
Pr—M &R HAFEEBLEUTARE
a) name of the manufacturer or importer;
(a) B35 P B4 LR 470
b) name of the test house;
(b) &A1& 1% 4 1
c) test date;
(c) Al HH;
d) description of reversing detection device and model;
(d) 3 = 000 25 o B R R 7 5 B
e) test results;
(e) MIEL&ER
f) confirmation of compliance with this Technical Report.
(f) FHaAEE L -
8.3 Modifications
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If a manufacturer or importer modifies his tested product as compared with the design
for which the last test certificate was issued, he shall notify the test house of this
modification without delay if the modification is likely to affect the data obtained in
the original test. The test house may require an additional test or a re-test.

8.3 Bk
EREFMKEOFERACEANNBAERL & EEAREZENWNGEE 2 &Y
B E LR R BE e B IR g 2 B B A G o HE R T R A SR SR A Lk TR AZ O - A
PR RS ] R & R A AN B B E R WA -

8.4 Marking
Proof of compliance may be indicated by citing the number of this Technical Report.
The existence of a test certificate as in 8.2 conveys the right to use this number.

8.4 R
MHII AR EER TS a2 E| -
£ 8.2 FrmZ Mad s & LWy A E 2 T S 45t AU REA -

8.5 Repeat testing
The manufacturer or importer shall have his detection device re-tested by the test
house which granted the test certificate, at least every three years, to obtain a new
test certificate to demonstrate that the product conforms to the tested type.

8.5 EF I
ERNEHNEIMURANAEE 2VEB=FE O WA BEE L ENEEHRER
AR > EMESFOAREEIEHEELFEEHZHE -

9 Vehicle installation and assembly

9. I % R AL
9.1 Application: general
Commercial vehicles are put into service in a variety of configurations. Vehicle
model and design, as a function in particular of vehicle width, suspension, tyres,
wheelbase, axle loads and vehicle rear (e.g. underrun guard, body overhang, coupling
fitment), can impede the operation of the reversing detection device. Reversing
detection devices should therefore be designed for a specific vehicle model or a
clearly defined vehicle range.

9.1 JEM « — &
AT ERE A SRS HWR % DI 2 ERNEE -
B EmAG > BhEE > WEK > DIRERE WM EHPE  HERWHE D > BEE
) > A TREMESE TR E NS FEAEE - WL > EEBNESE > EHHFNEN
B Bl S E B Y B a0 DLk 5t -
9.2 Sensors
Sensors should be fitted in accordance with manufacturers’ instructions. They should
also be fitted in such a way that they are protected from dirt, soot and snow as far as
possible. Requirements of road traffic law and the vehicle manufacturer’s installation

instructions should be observed.
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9.2 FCHIES
RO 25 2 ZH K IR B AE R Y B B A 58 o HE SR n] R AR P EE ~ POl ~ DL B 2 R
AL E - HOHBTHEECE A AR SR BRI K -
Sensors shall be so designed and installed that their position relative to the vehicle
does not alter by itself and cannot easily be altered during operation. The sensors
shall be clearly marked in their position and shall be prevented from turning. The
sensors shall have an adjustment device with which they can be set correctly.
Installation, adjustment and removal shall be simple, but shall require the use of a
tool.
R et R E A HEER L2 HBAUERA BT NS HEEERAE
Ko weEs  KASESEEMEE My ECE LD C@ 5 - OIS ER A H#HE
HEEDEMMIEM S R4 #E - IRIFHREMEL - BEREMEH TR
T

9.3 Warning indicators
The acoustic indicators shall be in the driver’s cab. The visual indicators shall be in
the driver’s field of view.

9.3 BELEM
BEENEEREMEZ GRETNEERHENETFEREA -

Installation and service manual

10. 22 % B % T fit
Reversing detection devices shall be supplied with an installation and service manual.
The installation instructions should indicate clearly the scope of application of the
system, i.e. the vehicle model and version, or the vehicle range, specifically with
reference to vehicle width, suspension, tyres, wheelbase, axle loads (unladen,
maximum) and vehicle rear (e.g. underrun guard, body overhang, coupling
fitment), for which the system is suitable. The installation instructions should
describe the precise geometrical position of the sensors and the clearance required
around the sensors.
{2 B {5 00 28 B ER 1 A2 B RO 5 i -
27 5 00 BH M B I 4 5% A AR B9 P G E] - 51 A0 : B R AU 5% B EE R > BN GZ B W AV #E E
R ZHESHENEMTEE - Bm > WG 8E - #EKEE > O RERE ]
M JEER G HAEREE S > MK  DAHZ AN EEAN - ZEHRHN
i ot JEOR 25 2 2K RS i AT L B 0 DL R KON 25 B9 1 1B R B
The operating instructions should stipulate that the geometry and extent of the
monitoring range should be checked with respect to the specification of the
manufacturer of the reversing detection device before commissioning and at regular
intervals.
1 UE T 0 25 R B R #E R R 5% ] [ P B9 R o (R B ORI B RS R AR 1A
AT S 7 B il 5% HCAH B 2 AR -

Installation instructions are not necessary for reversing detection devices which are
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factory-fitted by the vehicle manufacturer.

FEENEEE L EWMTUEMNEERMLE A ATRRM LR T -
11 Vehicle combinations

1. HEHE

NOTE 11 Requirements for the tractor/trailer interface will be compiled at a later

date.

511, R/ RSIENEE T HERFRHRESR -

H B B R AR 28
ISO/TR 12155 : 1994 Commercial vehicles — Obstacle detection device during

reversing — Requirements and tests




