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1 Assessment Method

The test objects of this assessment method include adaptive cruise system, lane centering control system
and combined driving assistance system. When the score obtained for system prompt and hands off
detection (HOD) test is full score, then the pilot driving assistance test specified in A.2 may be carried out,

1.1 Indicator System
The indicators for basic driving assistance are detailed in Table 1-1.

Table 1- 1 Indicator System for Basic Driving Assistance

level-1 indicator level-2 indicator

Front Vehicle Static State
Identification and Response

at Vehicle Low-speed

q ication and Response
gont Vehicle Deceleration

ification and Response

Following Ability

Front Vehjcle Cut-in Identification
and Response

Front/Vehicle Cut-out Identification
and Response

\ Start/Stop Following Front Vehicle

Lane centering control

Basic driving assistance
Low-speed Combined Control
Combin trol Ability High-speed Combined Control
Driver-confirmed lane changing
/ ability (bonus item)

Pedestrian and Two-wheeled Vehicle
Crossing

Traffic Accidents

Collisibn Avoidance Ability
Road Construction

Simulated dangerous scenario (bonus
item)

System prompt

Driver Engagement
Driver monitoring

1.2 Allocation of Weight to Indicators
1.2.1 Allocation of Weight to Level-1 Indicators

There are four level-1 indicators for basic driving assist: following ability, combined control ability,
collision avoidance ability and driver engagement. The weight of each level-1 indicator is shown in Table




1-2.
Table 1- 2 Weights of Level-1 Indicators for Basic Driving Assist

No. level-1 indicator Weight
1 Following Ability 50%
Basic
driving 2 Combined Control Ability 20%
assistance
3 Collision Avoidance Ability 10%
4 driver engagement 20%
1.2.2 Allocation of Weight to Level-Indicators

1.2.2.1 Allocation of Weight to Vehicle Following Ability

response, front vehicle cut-in identification and response, front vehic identification and response,
and start/stop following front vehicle. The weight of each level-2 indicato own in Table 1-3.

level-1 indicator Weight

20%

30%

20%

Following Ability
15%

10%

5%

1.2.2.2 Allocation of

are four level-2 indicators: lane centering control, low-speed

ntrol and driver-confirmed lane changing ability (bonus item).

For the combined co
combined control, high
The weight of each level i i wn in Table 1-4.

Table 1- 4 Level-2 Indicators for Combined Control Ability
level-1 indicator No. level-2 indicator Weight
1 Lane centering control 40%
Combined Control 2 Low-speed Combined Control 40%
Ability 3 High-speed Combined Control 20%
4 Driver-confirmed lane changing ability (bonus item) +10%

1.2.2.3 Allocation of Weight to Collision Avoidance Ability



For the collision avoidance ability, there are four level-2 indicators: pedestrian and two wheeled vehicle
crossing, traffic accident, road construction and simulated dangerous scenario (bonus item). The weight of
each level-2 indicator is shown in Table 1-5.

Table 1- 5 Weights of Level-2 Indicators for Collision Avoidance Ability

level-1 indicator No. level-2 indicator Weight
1 Pedestrian and Twotwheeled Vehicle 50%
Crossing
1lisi
o s1on 2 Traffic Accidents 30%
Avoidance

Ability 3 Road Construction 20%

4 Simulated dangerous scenario (bonus item) +10%

1.2.2.4 Allocation of Weight to Driver Engagement

For the driver engagement, there are two level-2 indicators: systg and driver monitoring. The
weight of each level-2 indicator is shown in Table 1-6.

level-1 indicator No. Weight
0
Driver ! 30%
Engagement 2 70%
1.2.3 Allocation of Weight to Level-3Indicators

1.2.3.1 Allocation of Weight to V
n in Table 1-7.

Table 1- 7 Weights of Le ndicators for Following Ability

level-1 level-
indicator indica

/ Level-3 indicator Weight

he set speed of the VUT is 60km/h, and the VT is on

o
the right side of the road. 25%
Front Vehi The set speed of the? VUT is 60km/h, and VT is in the 25%
. middle of the road.
Static State
Idznft{lﬁcatlon 3 The set speed of the VUT is 80km/h, and the VT is on 259
and Response the left side of the road. °
Following
Ability 4 The set speed of the VUT is 80km/h, and VT is in the oy
0

middle of the road.

F Vehicl ! The set speed of the VUT is 60km/h. 20
Emt e The VT running at 20km/hon the right side of the road. ’
ow-speed

Identification The set speed of the VUT is 60km/h.
and Response 2 20%

The VT is running 20km/h in the middle of the road.




level-1

level-2

indicator indicator No. Level-3 indicator Weight
The set speed of the VUT is 120km/h.
3 The VT is running at 60km/h on the left side of the 20%
road.
4 The set speed of the VUT is 120km/h. 20%
The VT is running 60km/h in the middle of the road. ’
The set speed of the VUT is 80km/h.
5 The motorcycle target is running at 30km/h in the 10%
middle of the road.
The set speed of the VUT is 80km/h.
6 The motorcycle target is running,at 30km/h on the 10%
right side o
Front Vehicle
Deceleration 1 The set speed of the VUT is , the speed of the 100%
Identification VT is 50km/h, and the dece is3m/s? ?
and Response
Front Vehicle 1 50%
Cut-in
Identification
and Response 2 50%
Front Vehicle 1 50%
Cut-out
Id;cinftllﬁcatlon ) e set UT is 70km/h, and the speed of 509
and Response the VT is 60km/h. ‘
S;?fgvsvﬁp 1 The set s of the VUT is 30km/h, and the speed of 100%
'8 the VT is 20km/h. °
Front Vehi
1.2.3.2 Allocation @f Weight to Combined Control Ability
The weight of each levels3, indicator for cgmbined control ability is shown in Table 1-8.
Table 1- evel-3 Indicators for Combined Control Ability
. leYel-l level-2 indicator | No. Level-3 indicator Weight
indicator
The speed is 60km/h, and the turning radius is
1 50%
. 250m
Lane centering
. control . . -
Combined ) The speed is 80km/h, and the turning radius is o
50%
Control 500m
Ability
Low-speed
Combined 1 the set speed of the VUT is 40km/h 100%
Control




High-speed
Combined 1 the set speed of the VUT is 80km/h 100%
Control
Driver-confirmed 1 Interference-free Lane Changing 50%
Lane Changing
Ability 2 Interfered Lane Changing 50%
1.2.3.3 Weight of Collision Avoidance Ability
The weight of each level-3 indicator for collision avoidance ability is shown in Table 1-9.
Table 1- 9 Weights of Level-3 Indicators for Collision Avoidance Ability
. le\"el-l level-2 indicator No. Level-3 indicator Weight
indicator
1 Pedestrian Crossi 25%
Pedestrian and 2 25%
Two-wheeled
Vehicle Crossing 3 25%
4 25%
Traffic Accidents 1 100%
Road 0
Collision Construction 1 100%
Avoidance
Ability 1 30%
idance of Front Vehicle on 14%
. Expressway
Simulated
dangerous Slow Moving Heavy Truck 14%
scenario
(bonus item) t Vehicle Cut-in at Tunnel Entrance 14%
Fuzzy Lane Changing 14%
Speed Limit Sign Identification 14%
1.2.34 Weight of
The weight of each level-3 driver engagement is shown in Table 1-10.
Table 1- 10 Weights of Level-3 Indicators for Driver Engagement
. leYel-l level-2 indicator | No. Level-3 indicator Weig
indicator ht
1 Definition of system 15%
Driver 2 Description of driver’s responsibilities 15%
Engagement System prompt _ .\
g 3 Description of use conditions of system 15%
4 Description of driver state monitoring 15%




5 On, off and activated states 40%
1 Hands off detection 48%
Dri 2 Minimum risk maneuver test 12%
river
monitoring 3 Eye closure detection 20%
4 Head bowing detection 20%
1.3 Scoring Method

The total score of basic driving assistance shall be calculated on the basis of the scores and weights of
level-1 indicators, with two decimal places reserved. The calculation method is as shown in Formula 1-1.

S=  §xb (1-1)
i=1

Where: S is the total score of basic driving assistant, and i is the seri level-1 indicator. S; and b;

are the score and weight of the level-1 indicator with the serial nurhbe

1.3.1 Scoring Method for Level-1 Indicators

The score of each level-1 indicator shall be calculated on is of the scorcs and weights of level-2

n in Formula 1-2.

(1-2)

Where: S; is the score of level-1 indicator, i igithe serial numbei of level-1 indicator, j is the serial number

of level-2 indicator, and n; is the numbey of 1

nij

Sij = Siz *bj; (1-3)
z=1

Where: Sj is the score o r. i is the serial number of level-1 indicator, j is the serial number

of level-2 indicator, z is the s mber of level-3 indicator, and njj is the number of level-3 indicators.

Siiz and by, are the score of level-3 indicator and the weight of the corresponding level-3 indicator

respectively.

133 Scoring Method for Level-3Indicators

1.3.3.1 Explanation on Scoring for Following Ability

Each test item shall be repeated for 3 times, and the worst one shall be taken as the final score.
1.3.3.1.1  Explanation on Scoring for Front Vehicle Static State Identification and Response

1) If the VUT does not collide with the target and the maximum deceleration during braking operation
does not exceed 5m/s?, then 100 points will be obtained;




2) If the VUT does not collide with the target and the maximum deceleration during braking
operationexceeds5m/s?, then 70 points will be obtained;

3) If the VUT collides with the target, then the score shall be calculated according to the Formula 1-4
below:

Vrel test —Vrel,impact
Vrel.test

Score =70x (1-4)

Where: Vrel,test: the relative speed of the VUT and the VT at the beginning of the test.

Vrel,impact: the relative speed of the VUT and the VT when they collide with each other, which shall be
calculated by subtracting the longitudinal speed of the VT from the speed of the VUT at the time of
collision.

If the reduction effect of the system on vehicle speed at a certain test speed point is less than Skm/h, or V
impact (the speed when the VUT collides with the GVT) is more t h, then the test under this
scenario shall be stopped

1.3.3.1.2  Explanation on Scoring for Front Vehicle Low Speed Identi n and Response

1) If the VUT does not collide with the target, it can follow the target
deceleration during braking operation does not exceed z

ly, and the maximum

hen 100 points will be obtained;
2) If the VUT does not collide with the target, but it cann

s?, then 70§points will be obtained

the target steadily or the maximum

deceleration during braking operation exceeds

3) If the VUT collides with the target, then
below:

alerlated according to the Formula 1-5

test —Vrel i

(1-5)

Where: Vrel,test: the relative speed of the VU e VT at the beginning of the test.

Vrel,impact: the relative spe T when they collide with each other, which shall be

of the VUTand the
itudindl’speed of the VT from the speed of the VUT at the time of

calculated by subtracting

collision.

If the reduction effect
impact (the speed when

scenario shall be stopped
1.3.3.1.3  Explanation on Scoring for Front Vehicle Deceleration Identification and Response

1) If the VUT does not collide with the target and the maximum deceleration during braking operation
does not exceed 5m/s?, then 100 points will be obtained;

2) If the VUT does not collide with the target and the maximum deceleration during braking
operationexceeds5m/s?, then 70 points will be obtained,;

3) If the VUT collides with the target, then the score shall be calculated according to the Formula 1-6
below:



Vrel test —Vrel,impact
Score =70x% (1-6)
Vrel test

Where: Vrel,test: the running speed of the VUT at the beginning of the test;
Vrel,impact: the speed of the VUT when it collides with the VT.

If the reduction effect of the system on vehicle speed at a certain test speed point is less than Skm/h, or V
impact (the speed when the VUT collides with the GVT) is more than 50km/h, then the test under this
scenario shall be stopped

1.3.3.1.4  Explanation on Scoring for Front Vehicle Cut-in Identification and Response
The score shall be calculated by reference to 1.3.3.1.2.
1.3.3.1.5  Explanation on Scoring for Front Vehicle Cut-out Identification and Response

The score shall be calculated by reference to 1.3.3.1.1.

1.3.3.1.6  Explanation on Scoring for Start/Stop Following Front

If the VUT does not collide with the target, and after the target starts aga fc VUT can automatically start
and resume the set speed or follow the target steadily, and the deceleration d aking operation is less
than 5m/s?, then 100 points will be obtained.

1.3.3.2 Explanation on Scoring for Combined ControRA
1.3.3.2.1  Explanation on Scoring for Lane Centeg

If the outer edge of the front wheel of the VU the inner edge of the lane line, then 100
points will be obtained.

1.3.3.2.2  Explanation on Scoring for Low-s

1) If the outer edge of the front w
VUT does not collide with the targe the maximum deceleration during braking operation does
not exceed 5m/s?, then 100 points will be

2) If the outer edge of thesfront wheel ofithe V
VUT does not collid targ d the maximum deceleration during braking operation exceeds

3) If the outer edge ofthe front wheel of the VUT does not contact the inner edge of the lane line and the

Vrel test —Vrel,impact
Score =70x (1-7)
Vrel test

Where: Vrel,test: the speed of the VUT at the beginning of the test.

Vrel,impact: the relative speed of the VUT and the VT when they collide with each other, which shall be
calculated by subtracting the longitudinal speed of the VT from the speed of the VUTat the time of
collision.

1.3.3.2.3  Explanation on Scoring for High-speed Combined Control
The score shall be calculated by reference to 1.3.3.2.2.

1.3.3.2.4  Explanation on Scoring for Driver-confirmed Lane Changing Ability



1.3.3.2.4.1 Explanation on Scoring for Interference-free Lane Changing

If the VUT can correctly turn on the turn lamps and successfully complete the lane-changing action during

the interference-free lane changing test, then 100 points will be obtained;
1.3.3.2.4.2 Explanation on Scoring for Interfered Lane Changing

If the system cancels the lane changing operation or completes the lane changing operation successfully by

adjusting the vehicle speed during the interfered lane changing test, then 100 points will be obtained.
1.3.3.3 Explanation on Scoring for Emergency Avoidance

1.3.3.3.1  Explanation on Scoring for Pedestrian and Two-wheeled Vehicle Crossing

1.3.3.3.1.1 Explanation on Scoring for Pedestrian Crossing with Shelter

If the collision is completely avoided during the test, full score shall be obtained for this test speed point; if

the collision is not completely avoided during the test, the linear inte tion method shall be used to

calculate the score of the corresponding test point.

The score shall be calculated according to the Formula 1-8 below:

Vrel test —Vrel i
Vrel test

Score =

(1-8)

Where: Vrel,test - the speed of the VUT at the beginning of tk v ts per hour (km/h);
VieLimpact - the speed of the VUT at the time of collision, in kilometérs per hour (km/h)

1.3.3.3.1.2 Explanation on Scoring for Pedestri@h Crossing at Nig}
The score shall be calculated by reference to 1
1.3.3.3.1.3 Explanation on Scoring for i ossing
The score shall be calculated by refer

1.3.3.3.1.4 Explanation on Scoring for Electr -wheeled Vehicle Crossing
reference t
i ident Vehicle Identification and Response

1.3.3.3.3  Explanatio i nical Barrel Identification and Response

The score shall be calculated

1.3.3.3.2  Explanation

The score shall be calc

The score shall be calculate ceto 1.3.3.3.1.1.
1.3.3.3.4  Explanation on Scoring for Simulated Dangerous Scenario
1.3.3.3.4.1 Explanation on Scoring for Process Compliance Audit

The manufacturer shall be able to provide the proof of compliance of simulation test process, and shall state

the key information by reference to the test process audit report template.

The test process audit report shall include four parts: the core software and hardware used, the comparison
of vehicle dynamics calibration results, the equipment tested, and the signal flow diagram. The full score
for each part shall be 25 points, and the comprehensive assessment shall be based on the integrity,
rationality and authenticity of the contents.



If all the above materials are provided and meet the requirements, then 100 points will be obtained for this
test item.

1.3.3.3.4.2 Explanation on Scoring for Emergency Avoidance of High-speed Front Vehicle

1) Ifthe VUT does not collide with the obstacle and the maximum deceleration during braking operation

does not exceed 5m/ s%, then 100 points will be obtained;

2) Ifthe VUT does not collide with the obstacle and the maximum deceleration during braking operation

exceeds Sm/s%, then 70 points will be obtained,;
3) [Ifthe VUT collides with the obstacle, then no point will be obtained.
1.3.3.3.4.3 Explanation on Scoring for Running/Stop of Low-speed Heavy Truck

1) If the VUT does not collide with the VT, and after the VT starts again, the VUT can automatically
start and resume the set speed or follow the VT steadily, and the deceleration during braking operation
is less than 5m/s?, then 100 points will be obtained;

2) If the VUT does not collide with the VT, and after the VT e VUT can automatically
start and resume the set speed or follow the VT steadily, and the degélesdition during braking operation
is less than exceeds 5m/s?, then 70 points will be obtained,

3) Ifthe VUT collides with the VT, then no point will be
1.3.3.3.4.4 Explanation on Scoring for Front Vehicle Cut-in

1) Ifthe VUT does not collide with the VT and t i celeration during braking operation does

2) If the VUT does not collide with the
exceeds Sm/s?, then 70 points will be obt

3) Ifthe VUT collides with the VT,

1) If the VUT does not collide with the VT an outer edge of its front wheel goes beyond the outer

100 points will be obtained.

2) If the VUT does n
edge of the lane li

collide with the VT and the outer edge of its front wheel goes beyond the outer
by more than 0.2m, then 70 points will be obtained.

3) Ifthe VUT collides no point will be obtained.

1.3.3.3.4.6 Explanation on r Speed Limit Sign Identification

1) If the VUT can accurately obtain the speed limit information for road section ahead (There is no
restriction on the specific implementation method, such as perception by camera, display of on-board
map or interaction with mobile device), issue the warnings and stabilize the speed within the range of
50-70km/h in front of the speed limit plate, then 100 points will be obtained;

2) If the VUT can accurately obtain the speed limit information for road section ahead (There is no
restriction on the specific implementation method, such as perception by camera, display of on-board
map or interaction with mobile device) and issue the warnings, but cannot stabilize the speed within
the range of 50-70km/h in front of the speed limit plate, then 70 points will be obtained;

3) If the VUT cannot accurately obtain the speed limit information for road section ahead (There is no
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restriction on the specific implementation method, such as perception by camera, display of on-board

map or interaction with mobile device), then no point will be obtained;
1.3.34 Explanation on Scoring for Driver Engagement
1.3.3.4.1  Explanation on Scoring for System Prompt Ability
The user manual of the VUT shall be reviewed:

1) Description of system functions: If the manual clearly indicates that the system is a basic driving

assistance system and clearly describes its functions, 100 points will be obtained;

2) Description of driver’s responsibilities: If the manual clearly states that the driver bears all
responsibilities, 100 points will be obtained;

3) Description of use conditions: If the manual clearly describes the use conditions of the system, at least
including the use area, weather conditions and lane line requirements, 100 points will be obtained;

4) Description of driver state monitoring: If the manual describes thg

driver monitoring system as well as the corresponding alarm fq

5) Ifthe vehicle can clearly indicate the off, on and active state of the m after it is started, 100 points

will be obtained.

1.3.3.4.2  Explanation on Scoring for Driver Monitoring

1.3.3.4.2.1 Explanation on Scoring for Hands Off Detection

when the visual alarm is given shall not ex
driver's hands leave the steering wheel and t
30s, and the alarm shall last until the function €xits. If the functi®n is turned off or enters the minimum risk

for at least Ss, then 100 points will b
1.3.3.4.2.2 Explanation on Scoring for Minim

s?enters

During the test in 1.3.3.4.2.
control, then 100 points wi

if the sy:

1.3.3.4.2.4 Explanation on Scoring for Head Bowing Detection

If the voice alarm or the audible alarm (accompanied by visual or tactile signal) is sent out within 5s after

the driver bows his head, then 100 points will be obtained.
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2 Test Method

2.1 Scope of Application

This Specification is applicable to M1 passenger vehicles.
2.2 Normative References

The terms and conditions in the following documents constitute the terms and conditions of this
Specification through reference in this Specification. For dated references, all subsequent amendments
(excluding corrections) or revisions are not applicable to this Specification. For undated references, the
latest edition is applicable to this Specification.

ISO 15622-2018 { Intelligent transport systems — Adaptive Cruise Control systems — Performance

requirements and test procedures )

ISO 22178-2009 ( Intelligent transport systems — Low speed following (LSF) systems — Performance

requirements and test procedures )

ISO 11270-2010 ( Intelligent transport systems — Lane ance systems (LKAS) —

Performance requirements and test procedures)

chicles with regar@to steering equipment )

w.»

stem - Adaptive

ECE R79 { Uniform provisions concerning the approvalsg

ECE R157 { Uniform provisions concerning the approva regard to Automated Lane

Keeping Systems )

GB/T 20608-2006 Intelligent Transportation
Requirements and Test Procedures

wise Control System - Performance

GB 5768.3 Road Traffic Signs and Markings - 3: Road Trafffic Markings

ISO 8855-1991 {Road vehicles - V -holding ability - Vocabulary )
2.3 Definitions

Vehicle Under Test (VUT)

The vehicle that can conti ontrOA transversal and longitudinal movements and will be tested in
accordance with these

Vehicle Target (VT)
Vehicle target specified i
Time To Collision

The time required for the VUT to collide with VT, adult dummy target, bicycle target or pedal motorcycle

target while maintaining the current motion state.

Time Gap

The time required for the VUT to arrive at the position of the target at the current speed.

Set Speed

The expected speed (meter-indicated speed) of the vehicle when the driving assistance system is activated.

Desired Speed

12



The maximum stable speed that the system can reach after setting the vehicle speed.
Minimum Risk Manoeuvre

The control strategy adopted by the system to reduce risks when the driver fails to take over the control for
a long time after the system sends a takeover request. In this state, the system shall at least maintain the

transversal control over the vehicle.

24 General Provisions

This section describes the test methods for basic driving assistance.
2.5 Test Conditions

2.5.1 Site Conditions

1) The test road surface shall be dry, flat and solid, without visible moisture, and the peak braking force
coefficient shall be greater than 0.9;

2) The test road surface shall be compacted and free of irregulari s large inclination, cracks,

well covers or reflective bolts) that may cause abnormal oper3 $ensor;

3) The lane width shall be 3.75m, and the lane lines shall be white so nes or white dotted lines. If

they are white dotted lines, the blank-line ratio shall be 6/9.
2.5.2 Weather Conditions
1) The weather shall be dry without precipitation and snowfa
2) The visibility in the horizontal direction sh
3) The wind speed shall not be greater than

4) For the test conducted under natural lig iti ighting conditions in the whole test area

by the VUT and the VT, there shal i ow area in the whole area. The test shall not be

conducted in the direction towards or aw direct sunlight.

253 Equipment Requirements

2.5.3.1 The test equi a&: requirements of sampling and storage of dynamic data, and
the sampling and storage frequency shall at least be 100Hz. The DGPS time shall be used for
data synchri@nizati he VT and the VUT.

2532 Data Acquis ontrol Accuracy

The data acquisition accuracy of the VT and the VUT during the test shall at least meet the following

requirements:
1) Speed accuracy: 0.1km/h;
2) Accuracy of transversal and longitudinal position: 0.03m,;
3) Accuracy of longitudinal acceleration: 0.1m/ s?;
4)  Accuracy of angular velocity of steering wheel: 1.0°/s
Target control accuracy:

1) Position accuracy: 0.05m;

13



2) Speed accuracy: 2km/h;
3) Acceleration accuracy: 0.25m/ s?;
2.53.3 Filtering Requirements
2.5.3.3.1  The original data shall be used for position and speed, without filtering;

2.5.3.3.2  The acceleration shall be filtered by a 12-pole stepless Butterworth filter, with the cut-off
frequency being 10Hz;

2.5.3.3.3  Requirements on VT

As shown in Figure 2-1, the VT shall be a M passenger vehicle or a soft target used to replace the actual
M; passenger vehicle. Such soft target shall be used to replace the real vehicle (including visual, radar, lidar
and PMD attributes). For the requirements on specifications of soft target, please refer to [ISO19206.

Figure 2- 1 Appearance Diagram o

2.53.3.4 Requirements on Adult Dummy Target

As shown in Figure 2-2, the dummy target shall’ be used to replaceith
radar, lidar and PMD attributes). For the reqiirements on spjiﬁ
19206.

A o

pedestrian target (including visual,
tions of dummy, please refer to ISO

W
- -

Figure 2-2 Appearance Diagram of Pedestrian Target
2.5.3.3.5 Requirements on Child Dummy Target

As shown in Figure 2-3, the child dummy target shall be used to replace the child target (including visual,
radar, lidar and PMD attributes). For the requirements on specifications of child dummy, please refer to
ISO 19206.
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Figure 2-3 Appearance Diagram of Child Dummy Target
2.5.3.3.6  Requirements on Two-wheeled Vehicle Target

As shown in Figure 2-4, the two-wheeled target shall be used to replace the bicycle (including visual, radar,
lidar and PMD attributes). For the requirements on specifications of two-wheeled vehicle target, please
refer to ISO 19206.

Figure 2-4 Appearance Di of Twoawheeled Vehicle Target

2.5.3.3.7 Requirements on Motore{c

e the real two-wheeled vehicle target (including
1ons of motorcycle target are shown in Figure 2-5.

Figure 2-5 Appearance Diagram of Motorcycle Target
254 Test Procedures

2.54.1 Preparation of VUT

15



2.54.1.1 Confirmation on Tyre Conditions

The test shall be conducted with the brand new and genuine tyres consistent with the tyre configuration
(supplier, model, size, speed and load class) specified by the manufacturer. To the extent that the tyre
configuration (supplier, model, size, speed and load grade) is consistent with that specified by the
manufacturer, the replacement tyre provided by the manufacturer or the agent designated by the
manufacturer may be used. The tyres shall be inflated to the standard cold air pressure recommended by the

manufacturer, which shall be at least suitable for normal load conditions.
2.5.4.1.2 Confirmation on Vehicle Conditions

2.5.4.1.2.1 It shall be ensured that the spare wheel (if equipped) and on-board tools are loaded on the VUT.
There shall be no other objects on the VUT.

2.5.4.1.2.2 It shall be ensured that all tyres are inflated to the manufacturer's recommended tyre pressures
for the current load state.

2.5.4.1.2.3 Measure the front and rear axle loads of the vehicle, ca total vehicle mass, which

shall be regarded as the curb weight of the vehicle and
2.5.4.1.3  Equipment Installation and Loading
2.2.4.1.3.1 Install the instruments and equipment for the test.

2.5.4.1.3.2 Load the vehicle according to the weight require ifius the weight of test driver
and test equipment), and fix the load securely.

2.5.4.1.3.3 With the driver included, measure th le loads of the vehicle.
2.5.4.1.3.4 Compare it with the curb weight

2.5.4.1.3.5 The difference between the tota icle mass megasured and the curb weight +200kg shall

oil and no load shall be less than 5%. If the
o meet this requirement, the load shall be adjusted
e vehicle, and shall be firmly fixed after the

2.5.4.1.3.6 The operatighs in 2.5.4.1.3.3 through 2.5.4.1.3.5 shall be repeated until the front/rear axle load

mass of the vehicle can meet the requirements. The load shall be carefully

it is as close asfpossible to the original property of the vehicle, and the final axle

load shall be
2.54.2 Preparation for Test
2.5.4.2.1 Requirements on Vehicle Conditions

1) It shall be ensured that the spare wheel (if equipped) and on-board tools are loaded on the VUT. There
shall be no other objects on the VUT.

2) It shall be ensured that all tyres are inflated to the manufacturer's recommended tyre pressures for the
current load state.

2.5.4.2.2  Function Setting

It shall be ensured that the automatic emergency braking system (AEB) is turned on. For systems with

different following distances and alarm levels, the following distance and alarm level shall be set to the

16



intermediate level or the level immediately above the intermediate level (i.e., the following distance will be
shorter and the alarm will be given later under the same conditions) before the test starts. The configuration

diagrams are shown in Figure 2-6 and Figure 2-7.

Far Near
Setup 1 Setup 2

Setup 1 Setup 2 Setup 3

Setup 1 Setup 2 Setup3 Setup4

Figure 2-6 Schematic Diagram of FollowiuMew:tting

Early Late
Set up 1 Setup 2

Setup 1 Setup 2 Setup 3

Setup 1 Setup 2 Setup3 Setup4

Figure 2-7 Sch?Wm of Alarm Time Setting

2.54.2.3  Active hood sy,

If the failure of the vehicle's active hoo

system shall be disable

system will not affect the normal operation of the system, the
efore the test.

25424  Airbag syste

If the failure of the vehicle’s a
shall be disabled before the test.

system will not affect the normal operation of the system, the system

2.6 Test Items

2.6.1 Following Ability

2.6.1.1 Front Vehicle Static State Identification and Response
) Test Scenarios

As shown in Figure 2-8, the test road shall be a long straight road with at least one lane, and the VUT shall
run towards the front static VT.

17
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Figure 2-8 Schematic Diagram of Test Scenario for Front Vehicle Static State Identification and

Response
2) Test Method

After the system is activated, the vehicle speed shall be set from low to high for test. The VUT shall reach
the expected speed before it is only 200m away from the VT, and shall approach the static VT ahead in a
stable state. The driver shall hold the steering wheel with both hands and shall not interfere with the normal
operation of the system. The set speed of the VUT and the placement position of the VT are shown in Table
2-1.

VT placed on the left side of the road shall mean that the outer edges of the left wheels of the VT coincide

with the inner side of the left lane line.

VT placed on the right side of the road shall mean that the outg
coincide with the inner side of the right lane line.

e right wheels of the VT

Table 2 -1 Table of Test Parameters for Front Vehicle Static State Ide ion and Response

I 4
Set speed of the VUT (km/h) sture of the VT

On righit side of the road

60

he middle of the road

\ On left side of the road

80

In the middle of the road

3) Exit Conditions

The test shall exit when the following co

1) If the vehicle speed is zero ogf@’collision occurs during a single test, the single test shall be
terminated.

2) If the speediof the VUT is gfieater than 50km/h when the collision occurs, the test of this item

3) Ifthespeedr i UT is less than Skm/h, the test of this item shall be terminated.
2.6.1.2 Front Vehicle Low-speed Identification and Response
(1) Test Scenarios

As shown in Figure 2-9, the test road shall be a long straight road with at least one lane, and the
VUT shall run towards the front slow-moving VT.

a— O

Figure 2-9 Schematic Diagram of Test Scenario for Front Vehicle Low-speed Identification and

Response
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Test Method

After the system is activated, the vehicle speed shall be set from low to high for test. The VUT shall
reach the expected speed before it is only 200m away from the VT, and shall approach the
low-speed VT ahead in a stable state. The driver shall hold the steering wheel with both hands and
shall not interfere with the normal operation of the system. The set speed of the VUT and the

placement position of the VT are shown in Table 2-2.

VT placed on the left side of the road shall mean that the outer edges of the left wheels of the VT
coincide with the inner side of the left lane line.

VT placed on the right side of the road shall mean that the outer edges of the right wheels of the VT
coincide with the inner side of the right lane line.

Table 2 -2 Table of Test Parameters for Front Vehicle Low-speed Identification and Response

Set speed of the VUT (km/h) Speed of VT (km/h) Position of VT
right side of the road
60 20 (vehicle)
the middle of the road
ft side of the road
120 60 (vehicle) 4
the middle of the road
In the middle of the road
80 0.5m to the right in the middle of
the road
3) Exit Conditions
The test shall exit when the fo
1) For any single test, if the spee e VUT is less than the speed of the VT or a collision
occurs, the test shall be terminated.
2) If the speed of
shall be te
3) Ifthe spee
2.6.1.3 Front Vehi
(1) Test Scenarios

As shown in Figure 2-10, the test road shall be a long straight road with at least one lane, and the
VUT shall run towards the front slow-moving VT.

a - 0O

Figure 2-10 Schematic Diagram of Test Scenario for Front Vehicle Deceleration Identification and

Response
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Test Method

After the system is activated, the vehicle speed shall be set from low to high for test. The VUT shall
follow VT at a relatively stable following distance, and then the front vehicle shall apply a

deceleration of 3m/s?. During the process, the driver shall hold the steering wheel with both hands

and shall not interfere with the normal operation of the system. The set speed of the VUT and the

placement position of the VT are shown in Table 2-3.

Table 2 -3 Table of Test Parameters for Front Vehicle Deceleration Identification and Response

Set speed of the VUT (km/h) Speed of VT (km/h) Deceleration of the VT

60 50 3m/s?

3

2.6.14 Front Vehicle Cut-in Identification and Respons

(1

@

Exit Conditions

The test shall exit when the following conditions are met:

1) For any single test, if the speed of the VUT is less t
occurs, the test shall be terminated.

2) If the speed of the VUT is greater than 50km/h when the colli
shall be terminated.

3) Ifthe speed reduction of the VUT is less than 5 i€ item shall be terminated.

Test Scenarios

shall be a lon
ine, and the la

As shown in Figure 2-11, the test ro
middle lane line shall be a white dotte
shall run in their respective lanegi When
where the VUT is located.

Figure 2-11 Schematic Diagram of/Test Scenario for Front Vehicle Cut-in Identification and
Response

Test Method

After the system is activated, the vehicle speed shall be set from low to high for test. The VUT shall
reach the expected speed before it is only 200m away from the VT, and shall run steadily in the lane.
The VT shall run at a constant speed along the middle of the adjacent lane in the same direction,
quickly cut into the lane where the VUT is located, and then run along the middle of the lane.
During this process, the driver shall hold the steering wheel with both hands and shall not interfere
with the normal operation of the system. The set speed of the VUT, the speed of the VT, the
distance between the VT and the VUT when the VT cuts in the lane, and the duration of the cut-in

operation of the VT are shown in Table 2-4.

Table 2 -4 Table of Test Parameters for Front Vehicle Cut-in Identification and Response

20

d of the VT or a collision

pccuys, the test of this item

straight road with at least two lanes, the
width shall be 3.75m. The VUT and VT



Set speed of the VUT Speed of VT Time gap between front end and Duration of cut-in
(km/h) (km/h) the rear end of VT (s) operation (s)
40 20
1.5 2.2
80 60

3) Exit Conditions

For any single test, if the speed of the VUT is less than the speed of the VT or a collision occurs, the
test shall be terminated.

2.6.1.5 Front Vehicle Cut-out Identification and Response
(N Test Scenarios

As shown in Figure 2-12, the test road shall be a long straight road with at least two lanes, the

middle lane line shall be a white dotted line, and the lane widt 3.75m. The VUT shall run
in any lane, and there shall be the VT in front of the VUT.

2) Test Method

After the system is activated, t
run along the middle of the lane, shall follow the VT1 ahead with a relatively stable
following distance. The VTI shall cu

along the middle of the adjacent lang. Durt
with both hands and not int%: with' the normal operation of the system. The speed of VT,

Set speed of Distance between | Duration of cut-out
the VUT Spee(ikoil'zll; Speei&}ﬁ; VTl the VT1 and the operation of the
(km/h) VT2 (m) VT (s)
50 40 0 25 2.2
70 60 0 37 22

3) Exit Conditions

1) For any single test, if the speed of the VUT is less than the speed of the VT or a collision
occurs, the test shall be terminated.

2) If the speed of the VUT is greater than 50km/h when the collision occurs, the test of this item
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2.6.1.6
(M

@

3)

2.6.2
2.6.2.1

(1

shall be terminated.

3) Ifthe speed reduction of the VUT is less than Skm/h, the test of this item shall be terminated.
Start/Stop Following Front Vehicle

Test Scenarios

As shown in Figure 2-13, the test road shall be a long straight road with at least one lane. The VUT
shall follow the VT steadily in the same lane, and the VT shall brake until it stops. After a certain

time, the VT shall start and accelerate.

) - 0D By

Figure 2-13 Schematic Diagram of Test Scenario for Start/St owing Front Vehicle

Test Method

After the system is activated, the VUT shall follow the VT ah
the middle of the lane. After the VUT has followed the VT at a rela
for at least 3s, the VT shall decelerate at a decelerati ps. The VUT shall stop
within 3s. Thereafter, the VT shall start and accelera e
2m/s?. In this process, the driver shall hold the ste
interfere with the normal operation of the system.

constant speed of 20km/h in

le following distance

Exit Conditions

The test shall exit when the following ¢@nditions are met
1) The VUT collides with the
2) The VUT runs stably.

Combined Control Ability

Lane CenteringyControl /
Test Scenarios

re 2-14, the testfroad shall be a combination of a long straight road and a curved

As shown in Fi
road, with smo transition atjthe junction. The length of the curved road shall meet the
requirements that ing ti
es, and there shall be no other traffic participants. The VUT shall run

from the long straight road to the curved road.

white dotted lines or s

Figure 2-14 Schematic Diagram of Test Scenario for Lane Centering Control

(2) Test Method
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The test shall be carried out at the set speed of 60km/h and 80km/h respectively. The turning radius
corresponding to different set speeds is shown in Table 2-6. After the system is activated, the driver
shall hold the steering wheel with both hands. The vehicle shall reach a stable running state before

entering the curved road.

Table 2 -6 Table of Test Parameters for Lane Keeping Ability

Turning radius (m) 250 500

Set speed of the VUT (km/h) 60 80

€)

2.6.2.2 Low-speed Combined Control

(M

@

&)

Exit Conditions

The outer edge of the front wheel of the VUT contacts the inner edge of the lane line, or the vehicle
runs stably in the lane.

Test Scenarios

g straight road and a curved
all not be less than 150m,
ius on the curved road

As shown in Figure 2-15, the test road shall be a combination
road, with smooth transition at the junction. The length of straight r
the length of curved road shall not be less than 2Q0m, and the turning

shall be 500m at the end of curved road.

- . e
-

iaMeed Combined Control

After the system is activated, the vehicle speed shall be set to 40km/h. The VUT shall run towards
the front static VT i able sta he driver shall hold the steering wheel with both hands and

ith the normal*operation of the system.

Figure 2-15 Sche

Test Method

shall not interfer
Exit Conditions
The test shall exi the following conditions are met:

e speed of the VUT is less than the speed of the VT or a collision
occurs, the test shall be terminated.

1) For any single te

]

2.6.2.3 High-speed Combined Control

(M

Test Scenarios

As shown in Figure 2-16, the test road shall be a combination of a long straight road and a curved
road, with smooth transition at the junction. The length of straight road shall not be less than 150m,
the length of curved road shall not be less than 200m, the final turning radius on the curved road
shall be 500m, and the static VT shall be placed at the end of curved road.
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2.6.2.4

2.6.2.4.

(M

@

3

-

Figure 2-16 Schematic Diagram of High-speed Combined Control
Test Method

After the system is activated, the vehicle speed shall be set to 80km/h. The VUT shall run towards
the front static VT in a stable state. The driver shall hold the steering wheel with both hands and

shall not interfere with the normal operation of the system.
Exit Conditions
w ed of the VT or a collision

The test shall exit when the following conditions are met:

1) For any single test, if the speed of the VUT is less

occurs, the test shall be terminated.

Driver-confirmed Lane Changing Ability
1 Interference-free Lane Changing
Test Scenarios

road with at least two lanes. The VUT

icle on the adjacent lane.

As shown in Figure 2-17, the test road s

shall run at a constant speed and there shiall be no interfe\ing

Figure 2-17 Schematic Diagran?‘ est Sgenario for Interference-free Lane Changing
Test Method

VUT shall be
ehicle runs stably, the lane changing action shall be triggered.

The speed of t
function. After t

t at the minimum speed which can activate the lane changing

Exit Conditions

The VUT has completed the lane changing action or the VUT has run in the lane for more than 10s.

2.6.2.4.2  Interfered Lane Changing

(1

Test Scenarios

As shown in Figure 2-18, the test road shall be a long straight road with at least two lanes, the VUT
shall run at a constant speed, and the VT shall exist in the adjacent lane and run at the same speed.
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Figure 2-18 Schematic Diagram of Test Scenario for Interfered Lane Changing
2) Test Method

The speed of the VUT shall be set at the minimum speed which can activate the lane changing
function. The VT in the adjacent lane shall run in the same direction at the same speed and its
position shall always be within the range from 3m in front of the VUT to 3m behind the VUT. After
the vehicle runs stably, the driver shall move the steering lever to trigger the lane changing action.

3) Exit Conditions
The VUT has triggered the lane changing action or the VUT ,@ e lane for more than 10s.
2.6.3 Emergency Avoidance
2.6.3.1 Pedestrian and Two-wheeled Vehicle Crossing
2.6.3.1.1  Pedestrian Crossing with Shelter

(1) Test Scenarios

The test road shall be a long straight road w east onellane. The layout of the scenario is shown
in Figure 2-19.

P T CI v ypupety [y R, - S -

I=1m

Axes

AA: Trajectory of pedestrian dummy H-piont
BB: Axis of centerline of Lane

CC: Axis of centerline of obsruction vehicles

Distances

E: Dummy running distance

G: Dummy acceleration distance

| : Dummy H-potint to front of obsruction vehicles

J: Distance between Vehicle under Test and obsruction vehicles

Figure 2-19 Schematic Diagram of Test Scenario for Pedestrian Crossing with Shelter
2) Test Method

After the system is activated, the speed of the VUT shall be set at 40km/h, and the expected speed
shall be reached before the VUT is 100m away from the moving track of the pedestrian, and the
VUT shall run forward at a constant speed. The pedestrian shall move at a constant speed of Skm/h,

and the expected collision point shall be in the middle of the road.

3) Exit Conditions
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1) If] in a single test, the VUT collides with the pedestrians or avoids the collision, the test shall
be terminated.

2) If'the speed reduction of the VUT is less than Skm/h, the test of this item shall be terminated.
(4) Size of Obstacle Vehicle

Length of vehicle Width of vehicle Height of vehicle

4100mm-4700mm 1700mm-1900mm 1300mm-1800mm

2.6.3.1.2  Pedestrian Crossing at Night
2.6.3.1.2.1 Background Light Intensity

The value of background light intensity measured at the intersection of vehicle’s running track and the
pedestrian’s moving track shall be selected, and all lamps (including vehicle lamps) shall be turned off

during the measurement of background light intensity. The backgr t intensity shall meet the
following condition: Igg<llux.

;

I
& ‘ EJ
Axes :
EE: Trajectory of pedestrian dummy E
BB: Centerline of Lane . 512 i SR el
S
Distances % i

S: Distance of street lighting

7
iagrw Measuring Point of Background Light Intensity

Average light intensity o T°s path 1 VUT) shall mean the average light intensity of the measuring
point on the path of the V e average light intensity at the center of the road where the VUT is
located. The average light intensity of VUT’s path shall be within the following range:

— 1

11
I1vVuT = HX IVUTi; 16lux <IVUT < 22lux
i=1
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Ivuty,y

Axes ;
EE: Trajectory of pedestrian dummy 8 ; E}
BB: Centerline of Lane E _

= S2 =4 I SR =
Distances - 3 -

S: Distance of street lighting
X;: Measuring point distance

Figure 2-21 Diagram for Measurement of Light Infe UT’s Path

2.6.3.1.2.3 Light Intensity of Pedestrian’s Path

The minimum light intensity of the measuring point along the pedestrian’s pa the E-E axis in Figure

1-54) shall meet the following condition: I prai>5lux. \1

13

Axes :
EE: Trajectory of pedestrian dummy G i @
BB: Centerline of Lane sz 2

[}
Ll
[}
1

Distances
S: Distance of street lighting
Y;: Measuring point distance

=

Figure 2-22Diagram for Measurement of Light Intensity of PTA’s Path
2.6.3.1.2.4 Setting of Test Street Lamps

The setting of street lamps in the night pedestrian test is shown in Figure 2-23 below. There shall be six
street lamps in the path of the pedestrian, and the crossing path of the pedestrian shall be set between the
third lamp and the fourth lamp.
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S/2 52

Axes
EE: Trajectory of pedestrian dummy
BB: Centerline of Lane

Distances
S: Distance of street lighting
D: Distance between street lighting and under test vehicle

Figure 2-23 Schematic Diagram of Street La
2.6.3.1.2.5 Test Scenarios
(1N Test Scenarios

The test road shall be a long straight road with at le lanesy The layout of the scenario is

shown in Figure 2-24. A

Axes

AA: Trajectory of pedestrian dummy H-piont
BB: Axis of centerline of Lane

Distances

D: Dummy running distance
F: Dummy acceleration distance

Figure 2-24 Schematic Diagram of Test Scenario for Pedestrian Crossing at Night
2) Test Method

After the system is activated, the speed of the VUT shall be set at 40km/h, and the expected speed
shall be reached before the VUT is 100m away from the moving track of the pedestrian, and the
VUT shall run forward at a constant speed. The pedestrian shall move at a constant speed of
6.5km/h, and the expected collision point shall be in the middle of the road.

3) Exit Conditions

1) If] in a single test, the VUT collides with the pedestrians or avoids the collision, the test shall
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be terminated.

2) If'the speed reduction of the VUT is less than Skm/h, the test of this item shall be terminated.

2.6.3.1.3  Two-wheeled Vehicle Crossing

(1

@

3)

2.6.3.1.4

(1

Test Scenarios

The test road shall be a long straight road with at least one lane. The layout of the scenario is shown
in Figure 2-25.

Axes

AA: Trajectory of BTAH
BB: Axis of centerline of Lane

Distances
C: BTA acceleration distance
F: Distance of uniform motion of BTA

Figure 2-25 Schematic Diagram of I'est Scenario fo TMvheeled Vehicle Crossing
Test Method

After the system is activated, t 1 be set at 40km/h, the expected speed shall
be reached before the VUT i§ 10 e moving track of the two-wheeled vehicle, and

the VUT shall run forward at a cons The two-wheeled vehicle shall run at a constant

1) i est, if the VUT collides with the two-wheeled vehicle or avoids the collision, the

2) i UT is less than Skm/h, the test of this item shall be terminated.
Electrical Two-wheeled Vehicle Crossing
Test Scenarios

The test road shall be a long straight road with at least one lane. The layout of the scenario is shown
in Figure 2-26.
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3) Exit Conditions

1))

2)
2,632
2.63.2.1

€8 Test Scenarios

Axes

AA: Trajectory of STAH

BB: Axis of centerline of Lane
Distances

C: STA acceleration distance
F: Distance of uniform motion of STA

For a single test, if the VUT colli
be terminated.

If the speed reduction of th

Traffic Accidents

As shown in Figyfe 2-27, the tesél shall be a long straight road with at least two lanes, a static

VT shall be pla
constant speed t

d transversely in\the middle of the lane as an obstacle, and the VUT shall run at a
rds the obstacle.

Figure 2-27 Schematic Diagram of Test Scenario for Transversally-placed VT

2) Test Method

After the system is activated, the speed of the VUT shall be set at 60km/h, the expected speed shall
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be reached before the VUT is 200m away from the target, and the VUT shall run towards the

obstacle at a constant speed.
(3) Exit Conditions

1) For any single test, if the speed of the VUT is less than the speed of the VT or a collision

occurs, the test shall be terminated.

2) If the speed of the VUT is greater than 50km/h when the collision occurs, the test of this item

shall be terminated.
3) Ifthe speed reduction of the VUT is less than Skm/h, the test of this item shall be terminated.
2.6.3.3 Road Construction
2.6.3.3.1  Conical Barrel Identification and Response

(N Test Scenarios

As shown in Figure 2-28, the test road shall be a long straight at least two lanes, and five

traffic cones (recommended size: S0cm * 35cm) inclineg# of 45 degrees in the road
direction shall be placed in the middle of the lane as obstacles, a ¢ VUT shall run at a constant

speed towards the obstacle.

Figure 2-28 Schema
2) Test Method

After the system is activated, the speed o T shall be set at 40km/h, the expected speed shall
be reached before the VUT is 200y awayfrom the target, and the VUT shall run towards the
obstacle at a const.

3) Exit Conditions

The VUT collid ith the obstacl€ or avoids the collision.

2.6.3.4 Simulated da ario
2.6.3.4.1  Simulation Test Implementation Institution and Test Method

The implementation of simulation test shall be completed by the manufacturer itself or a third-party testing
and certification institution entrusted by the manufacturer. The specific implementation form shall be
reasonably selected by the manufacturer in light of its own situations. In order to ensure the fairness and
justice of the results, no matter what method the manufacturer chooses, the test personnel shall conduct the
on-site or remote audit on the test environment. As a precondition for scoring, if the submitted report is
found to be inconsistent with the actual test environment, the simulation scoring qualification of the
relevant model shall be canceled.

The test method shall be flexibly selected in light of the actual situations, including but not limited to
hardware-in-the-loop (HIL) and vehicle-in-the-loop (VIL). It is recommended to use the physical-level
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sensor signal simulation equipment to improve the test accuracy of simulation, such as video obscure, video

injection, millimeter wave radar echo simulator, and ultrasonic radar echo simulator.
2.6.3.4.2  Simulation Test Process Compliance Audit

The simulation test process compliance report mainly inspects whether the actual test environment meets
the basic requirements of the simulation, and determines whether the construction of simulated scenario
and the overall closed-loop test can be realized. The audit focused on four major parts: core software and

hardware, automotive dynamics calibration, equipment under test, and signal flow diagram:

1) Core software: The type and version of scenario simulation software, automotive dynamics simulation
software, test management software and automatic test software (if any) shall be described; core
hardware: The brand and specific model of real-time simulation system, cabinet, data acquisition
board, communication interface board and physical-level sensor signal simulation equipment (if any)
shall be described;

2) Comparison of automotive dynamics calibration results: The tran d longitudinal parameters of
vehicle shall be calibrated by reference to GB/T 12544, GB/J GB/T 12676, GB/T 6323 and
other recommended standards and in light of the actual/te ndifions, so as to improve the
confidence of simulation;

3) Tested equipment: The design operation domain ofedsi tem and the functional

target information;

4) The signal flow diagram shall describe logic of this test, including the test

scenario, the automotive dynamics mo vel signal of sensor, and the data flow
direction and communication mo all point out the deployment location and

hardware architecture of each s
2.6.3.4.3  Emergency Avoidance of Front on Expressway

1) Test Scenarios

vuT

Figure 2-29 Schematic Diagram of Scenario for Emergency Avoidance of Front Vehicle on
Expressway

2) Test Method
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After completing the test scenario construction and environment configuration, the system shall be
activated and the motion parameters of the VUT and the VT shall be set. The parameters of VUT and
traffic flow are shown in Table 2-7.

Table 2 -7 Table of Parameters of Test Scenario for Emergency Avoidance of Front Vehicle on
Expressway

Trigger distance of lane
Set speed of the VUT Set speed of VT Position of VT changing (VT and
obstacle)

The relative longitudinal
distance between the first
90km/h 90km/h lane on the left and the 20m
main vehicle is the
minimum step of time gap

3) Exit Conditions
The test shall exit when the following conditions are met:

1)  Ifthe VUT avoids the obstacle or collides with the obstacle, this test s terminated.
2.6.3.4.4  Slow Moving Heavy Truck

1) Test Scenarios

constant speed, and the time gap shall be set
in the first lane and the third lane on the left s

the VT shall be accelerated to 10km/h atB.5m/ 2s.

— — — — — — — — — — — — — — — — — —

— — — — — — — — — — ——— — — — — —

Figure 2-30 Schematic Diagram of Scenario for Slow Moving Heavy Truck
2) Test Method

After completing the test scenario construction and environment configuration, the system shall be
activated and the motion parameters of the VUT and the VT shall be set. The parameters of VUT and
traffic flow are shown in Table 2-8.

Table 2 -8 Table of Parameters of Test Scenario for Slow Moving Heavy Truck
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Deceleration of VT

Position and set speed of | Position and set speed of

Set speed of the VUT VT interfering vehicle during brgkmg
operation
First lane on the left,
10km/h Middle lane,IOkm/h Third lane on the left’ 3.5m/s?

10km/h

3) Exit Conditions
The test shall exit when the following conditions are met:

i) If the speed of the VUT is less than the speed of the VT or a collision occurs, the test shall be

terminated.
2.6.3.4.5  Front Vehicle Cut-in at Tunnel Entrance

1) Test Scenarios

As shown in Figure 2-31, the test road shall have at least three w drming to the definition of
Chinese highway tunnel, the VUT shall be located in the middle lane, g along the lane line, and the
VT shall be located at the tunnel entrance of the first lane on the left; the interfeki chicle shall be located
20m in front of the VT. When the distance between the VUI and the VT is 15m,#he VT and the interfering
vehicle shall start to run at a constant speed, and then the VI\gha imthe middle lane.

Tunnel

—Tw TN

’
cenario for Front Vehicle Cut-in at Tunnel Entrance

Figure 2-31 Sche

1c Diagram
2) Test Method

scenario construction and environment configuration, the system shall be
the VUT and the VT shall be set. The parameters of VUT and

After completing the
activated and the motion
traffic flow are shown in Table 2-9.

Table 2 -9 Table of Parameters of Test Scenario for Front Vehicle Cut-in at Tunnel Entrance

Set speed of the | Position and set Position and set Trigger dlsFance of Duration of cut-in
VUT speed of VT . SP?ed of . lane changing (VT operation
interfering vehicle and VUT)
At tunnel entrance 1;1‘[ 231;1 n tfliorg Otf
60km/h in the first lane on © n the TS 15m 2s
the left. 40km lane on the left,
’ 30km/h

2) Exit Conditions
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The test shall exit when the following conditions are met:

i) If the speed of the VUT is less than the speed of the VT or a collision occurs, the test shall be
terminated.

2.6.3.4.6  Fuzzy Lane Changing
1) Test Scenarios

As shown in Figure 2-32, the test road shall have at least two lanes conforming to the definition of Chinese
road, the road type shall be curved, and the fade degree of the white dotted line shall be set to 0.5. The VUT
shall be located in the first lane on the left, running along the lane line, and the interfering vehicle shall be
located in the middle of the two lanes for lane changing.

hite
tled ine

Whne soli
I| e

Rt

Figure 2-32 Schematic Diagram enario for Fuzzy Lane Changing

2) Test Method

After completing the test scenario constru ent configuration, the system shall be

activated and the motion parameters ofgthe hall be set. The parameters of VUT and

traffic flow are shown in Table 2-10.

Table 2 -10 Table of Parame Test Scenario for Fuzzy Lane Changing

gsition of integggring Fade degree of white
Set speed of the VUT eed o Radius of curved road gree «
dotted line

60km/h 250m 0.5

2) Exit Conditions
The test shall exit when the following conditions are met:

i) If the speed of the VUT is less than the speed of the VT or a collision occurs, the test shall be
terminated.

ii) If the outer edge of the front wheel of the VUT in the current lane contacts the inner edge of the lane

line, the test shall be terminated.
2.6.3.4.7  Speed Limit Sign Identification
1) Test Scenarios

The test road shall have at least three lanes conforming to the definition of Chinese road. The VUT shall
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run along the line in the middle lane. There shall be a speed limit sign 200m ahead. The minimum speed
limit shall be S0km/h and the maximum speed limit shall be 70km/h, as shown in Figure 2-33:

Figure 2-33 Schematic Diagram of Scenario for Speed Limit Sign Identification
2) Test Method

After completing the test scenario construction and environment ation, the system shall be
activated and the motion parameters of the VUT and the VT shal

traffic flow are shown in Table 2-11.

e parameters of VUT and

Table 2 -11 Table of Parameters of Test Scenario for Speed Li ign Identification

Set speed of . oo . o
the VUT Location of speed limit sign Maximum speed limit
90km/h 200m in front of the VUT 70km/h

3) Exit Conditions

The test shall exit when the following conditiofis are met:

i)  After the VUT passes the signboar est shall bgiterminated
2.6.4 Driver Engagement
2.6.4.1 System Prompt Ability

1) The user manual sha

responsibilities, descti use cghidition and description of driver state monitoring.

be revie? covering: definition of system, description of driver’s
2) After the vehicle isf§tarted, record thg system prompt information when the system is turned off;

3) After the vehicle i

4) After the vehicle is started, turn on the system and record the system prompt information under the

circumstance that the system is activated.
2.6.4.2 Hands Off Detection and Minimum Risk Maneuver Test
(1N Test Scenarios

The test road shall be a combination of a long straight road and a curved road. The total length of
the road shall not be less than 625m. The turning radius of the curved road shall be 500m. The VUT
shall run at the lowest allowable speed in the long straight road and the function shall be started.

2) Test Method

The system shall be turned on, and the driver shall hold the steering wheel with both hands. When
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2.6.4.3

(M

@

3)

the vehicle is running stably, the driver shall release the steering wheel, and the steering wheel,
instrument and alarm sound shall be recorded. If the VUT has MRM, it shall be ensured that the
VUT enters the MRM state in the curved road.

Exit Conditions

The test shall exit when the following conditions are met:

1) The data have been recorded for 1 minute and 15 seconds;

2) The system is turned off or the system enters the MRM.
Eye Closure Detection and Head Bowing Detection

Test Scenarios

The test road shall be a long straight road. The total length of the road shall not be less than 300m.
The VUT shall run at the lowest allowable speed in the long straight road and the function shall be

started.

Test Method

After the system is turned on and the running state of the VUT is , the driver shall close his

eyes for more than 2s and bow his head for more than 3s respectively, the instrument and the

driver's face, as well as the alarm sound, shall be rec

Exit Conditions

The test shall exit when the following condi
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Annex 1: Template of on Simulated Dangerous Scenario Test Process Audit Report

Simulated Dangerous Scenario Test Process Audit Report

No. Name Information record
Scenario
simulation CarMaker8.0 HIL
software
‘&““t"m.ot”e N CarMaker8.0 HIL
Software ynamics software
Test management Veristand2019
software
Software Automated test
and software
1 hardware of
test bench Video black box
frame
Real time
Hardware simulation system
I/0 channel
Cabinet
Key photos
of frame
Longitudina
1 operating
Automotive condition
2 dynamics
calibration Transversal
operating
. 7
p n ble shift line
Tested ADAS domain controller (ADC_Super V1)
3 Tested
equipment
The functions such as AEB, ACC, LKA and TSR can be realized.
of function
4 Signal flow
diagram HIL test was conducted based on video black box.
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Annex 2: Template of Simulated Dangerous Scenario Test Results Passing Report

Record of Simulated Dangerous Scenario Test Results

Case name Emergency Avoidance of Front Vehicle on Expressway
Case No. VirtualO1
Test time 19:00, October 27, 2020

Test location

Tianjin Xiqing District CATARC Intelligent-connected Laboratory

Testers

Zhang San, and Li Si

Test conditions

1. The test was carried out on an
open two-way three-lane road
with clear lines and lane width of

m on a sunny day.

initial speed of 90km/h,

JT followed the VT ahead

onstant speed, and the time

hese two vehicles was set
jimum step.

as located in the first
the left, with a relative

the VUT, and ran at a constant
speed of 90km/h.

The trigger distance of lane
changing of the VT was 20m.

Test data
Conclusion d, and the vehicle passed the test.
Case name Moving Heavy Truck

Case No. / Virtual02

Test time 20:00, October 27, 2020

Test location

Tianjin Xiging District CATARC Intelligent-connected Laboratory

Testers

Zhang San, and Li Si

Test conditions

1.  The test was carried out on an open
two-way three-lane urban road with
clear lines and lane width of 3.75m
on a sunny day.

2. With an initial speed of 10km/h, the
VUT followed the VT ahead at a
constant speed, and the time gap of
these two vehicles was set at the
minimum step.

3. With an initial speed of 10km/h, the
interfering vehicle was located in
the first/third lane on the left side
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Record of Simulated Dangerous Scenario Test Results

and ran at a constant speed; the
parking space target ran in the
middle lane with the initial speed of
10km/h.

4.  The braking was triggered after the
VUT followed the front vehicle

steadily.
Test data
Conclusion No collision occurred, and the vehicle passed the test.
Case name Front Vehicle Cut-in at Tunnel Entrance
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