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Abstract: Along with the development of automotive intelligence, there are more and 

more types of driver assistance systems equipped on cars, among which R79 steering 

control system is one of the more common ones. This system can effectively avoid the 

situation that the car deviates from the current lane due to driver's fatigue, improper 

operation and unclear road observation, and reduce the occurrence rate of traffic 

accidents. This paper introduces the test method of R79 steering control system and 

conducts related tests to predict the future development of this system and optimize 

the test method. 
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1. Introduction 

R79 steering control system is a driving assistance system that can prevent the lateral 

drift of the vehicle due to factors such as fatigue driving and inattention during the 

driver's driving, and it is also an important direction of the current research on 

high-level driving assistance systems. R79 steering control system is able to monitor 

the vehicle's driving information in real time, and can control the vehicle when the 

vehicle drifts out of the lane and the driver does not take any relevant measures, so 

that the vehicle can stay in the current lane and continue to exercise, reducing the 

possibility of accidents. 

R79 steering control system is based on the current vehicle's real-time path information 

and operation status to calculate the vehicle's lateral lane change time, in order to 

maintain the normal driving of the vehicle, the system will first take the driver's 

operation as the highest priority, so as to deduce whether the vehicle needs R79 

steering control system to control the vehicle, if the system takes over the control of 

the vehicle, the vehicle is in the automatic steering state, combined with the path 

information and vehicle parameters, calculate the ideal steering angle and movement 
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path, and then control the vehicle to drive safely back to the lane near the centerline, 

the control principle diagram is as follows. 

 
 

2. Test scenario construction 

this test scenario mainly refers to the European standard classification, the test 

direction is as follows. 

Serial number Classification Scenario 

1 CSF 
CSF warning test 

Coverage Power Test 

2 ESF ESF A-Test 

3 ACSF B1 

Lane Keeping Test 

Maximum lateral acceleration test 

Correction force test 

Pick-up tube test 

 

2.1 CSF-Warning Test 

CSF test refers to the track path and movement information of the vehicle within a 

certain period of time, to determine whether the vehicle occurs track drift, so as to 

control the steering of the vehicle and correct the vehicle driving path. 

CSF-Warning test scenario: The test section is on a road with obvious lane lines on both 

sides. After activating the CSF system, a force is applied to the steering wheel and the 

test vehicle will deviate from the lane so that the CSF system intervenes to make the 

test vehicle deviate from the lane and records the time when the CSF function occurs 

and ends each time, and the specific working conditions are as follows. 

CSF-Warning Test 
Serial number Vehicle speed km/h 

1 60 

 

2.2 CSF-coverage forcetest 

CSF-Warning test scenario: the test section is on a road with obvious lane lines on both 

sides, after activating the CSF system, after activating the CSF system, make the 

vehicle leave the lane and trigger the CSF intervention, use the steering robot to apply 

a force to the steering wheel to change the CSF system intervention, record the force 

applied at this time, the specific working conditions are as follows. 
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CSF-Cover Force Test 
Serial number Vehicle speed km/h 

1 65 

 

2.3 ESF-A test 

ESF emergency steering function is able to control the steering system of the vehicle 
during the driving process, so as to avoid or mitigate the impact caused by the collision. 
Test scenario: test section for both sides have obvious lane lines on the road, the 

adjacent lane driving obstacle car, then control the experimental vehicle for lane 

change close to the obstacle vehicle until the experimental vehicle ESF system is 

activated, when the ESF system is activated, should immediately issue optical and 

acoustic alarm signal, and ESF intervention will make the experimental vehicle continue 

to stay in the current lane to avoid a collision between the two vehicles. 

The specific working conditions are as follows. 

ESF-A type test 
Serial number VUT vehicle speed km/h GVT vehicle speed km/h 

1 65 65 

The schematic diagram of the scenario is as follows 

 
 

2.4 ACSF B1-Lane Keeping Test 

Test section for the radius of 250m, 500m, 800m clearly marked curves, test 

measurement vehicle VUT in the curve evenly, the driver shall not exert any force in the 

steering wheel, curve driving lateral acceleration AYmax should be between 80%-90% 

of the maximum lateral acceleration specified by the vehicle manufacturer, test 

conditions are as follows. 

ACSF 
Lane Keeping Test 

Serial number Vehicle speed km/h Curve radius m 

1 50 250 

2 82 500 

3 105 800 

 

2.5 ACSFB1-maximumlateral acceleration test 

Maximum lateral acceleration test. 

Test section for the radius of 250m, 500m, 800m clearly marked curves, test 

measurement VUT in the curve evenly, the driver in the steering wheel to apply force 

to take over the system to make the vehicle out of the curve. The specific operating 

conditions were as follows. 
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ACSF maximum 
lateral acceleration 

Serial number Vehicle speed km/h Curve radius m 

1 60 250 

2 95 500 

3 125 800 

 
2.6 ACSFB1-maximum lateral acceleration test 

Test section for the radius of 250m, 500m, 800m clearly marked curves, test 

measurement VUT in the curve evenly, the driver in the steering wheel to apply force 

to take over the system out of the curve. The specific working conditions were as 

follows. 

ACSF     
Torque test 

Serial number Vehicle speed km / h Curve radius m 

1 55 250 

2 90 500 

3 105 800 

 

2.7 ACSF B1-takeover test 

The test section is a long straight road with clear lane markings and a standard lane 

width of 3.75m. The vehicle is driven with the ACSF activated, and the driver drives 

with the steering wheel released until the ACSF is deactivated by the system under the 

following conditions. 

Receivership test 
Vehicle 
speed 
km/h 

Optical alarm 
time (s) 

Audible alarm 
time (s) 

ACSF 
deactivation 

time (s) 

ACSF 
deactivation 
emergency 

alarm time(s) 

Low speed 15 
<15 <30 <60 >5 

High speed 130 

 

3. Test scenarios for real vehicle verification 

Model configuration 
According to the R79 test scenario, a brand of electric vehicle is used this time, and the 

model configuration data are as follows. 

 

Vehicle model M1 Tire specification 225/55R18 

Overall mass(front 
axleload/rear axle 

load) (kg) 

1815（981/834） 
Front/rear tire 
pressure (kpa) 

240 

External 
dimensions 

L×W×H (mm) 
4620×1847×1730 

Center of mass three 
coordinates (x, y, z) 

No load（1241、-15、

197 
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Car type Electric car 
Mass center height 
(no load/full load) 

(mm) 
591/589 

Steering wheel 
diameter (m) 

0.373 Transmission type 
Fixed gear ratio 

(central gearbox) 

Number of axles 2 
Travel brake power 

assist mode 
Electric vacuum 

power assist 

Wheelbase(mm) 2715 
Braking force 

adjustment mode 
ESP 

Wheelbase(mm) 1570/1565 Brake system type 

Cross-layout 
hydraulic double 

circuit with ABS, front 
and rear disc brakes 

Front and rear 
overhang(mm) 

937/968 A, B, C only (mm) 16.8、108.2、429.5 

Maximum design 
speed (km/h) 

180   

 

Vehicle load Weight (kg) Vehicle weight at test Weight (kg) 

Full load 2103 Load 1950 

Front axle 919 Front axle 900 

Rear axle 1184 Rear axle 1050 

 
Photos of the actual test vehicle 

 
 

 
Test vehicle Test vehicle equipment arrangement Test vehicle weighing 

 

3.1 Test scene conditions requirements 

Personnel qualification: able to use the equipment skillfully, with test induction 

qualification. 

Vehicle condition: intact performance, no vehicle failure, good braking, and intact tire 

condition. 
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Weather requirements: dry weather, no rainfall, snowfall, etc., wind speed below 
10m/s, horizontal direction. 
Road surface requirements: clean, dry, flat asphalt pavement, straight lane length shall 

not be less than 2km, the lane can not be less than 3 lanes, lane width of 3.75m, clear 

dashed line; bend radius of 250m, 500m, 800m, can not be less than 2 lanes, lane 

width of 3.75m. 

3.2 Test scene results 

After conducting the real vehicle test, the results are as follows. 

3.2.1 CSF warning test 

 
 
The CSF warning test processis shown in the figure, when the vehicle deviates from the 

current lane, the system emits an obvious alert sound and records its duration, the 

experimental results are shown in the table. 

Vehicle 
speed 

Function start 
time (CSF) t1 

CSF start 
sound alarm 
moment t2 

t2 - t1 
duration 
(<10s) 

Second 
intervention 
sound alarm 
start moment 

t3 

Second 
intervention 
sound alarm 
end time t4 

60km/h 3 11 8 22 26 

T4-T3 
duration T5 

Third 
intervention 

sound alarm start 
time T6 

The third 
intervention 
sound alarm 
end moment 

T7 

T7-T6 
duration T8 

T8-T5 
duration 
(>10s) 

Conclusion 

4 38 57 19 15 Qualified 

 
3.2.2 CSF-coverage force test 

Observing the experimental results, it is found that the experimental vehicle can trigger 

the CSF intervention system by conducting the coverage force test at 65km/h on the 

straight road, which meets the requirements of the test standard. 

Vehicle speed Torque 
Steering wheel 

diameter 

Correction force 
applied by 

steering robot 
(<50N) 

Conclusion 

65km/h 0.91Nm 0.373m 4.9N Qualified 

 
3.2.3 ESF A-Type Test 

After the test vehicle system activation, the experimental vehicle tried to change lane, 

the system found the nearby obstacle vehicle, then control the steering wheel steering, 
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prevented the test vehicle from making lane change, and accompanied by optical and 

acoustic alarm signal, avoided the collision of two vehicles, the experimental results 

meet the test standard requirements. 

 

Vehicle speed 
Whether or not a 
collision occurs 

Whether to leave the 
lane 

Conclusion 

65km/h 0.91Nm 0.373m Qualified 

 
3.2.4 ACSF B1-Lane Keeping Test 

The model lane keeping high and low speed tests are qualified, the actual ay values are 

declared between 0.8-0.9AYmax, and the rate of change of lateral acceleration is also 

within 0.5g, the graphs and results are as follows. 

 

 

 
 

ACSF 
Lane 

Keeping 

Vehicle speed km/h Actual ay Declared aymax 0.8-0.9aymax 

Lateral 
acceleration 

rate of change 
(<5m/s²) 

Conclusion 

50 0.96 1.2 0.96-1.08 0.31 OK 

82 1.33 1.5 1.2-1.35 0.32 OK 

105 1.36 1.7 1.36-1.53 0.74 OK 
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3.2.5 ACSF B1-Maximum Lateral Acceleration Test 
Maximum lateral acceleration test actual AY is less than 3, the rate of change of 

acceleration within half a second is less than 5m/s², the test ok, the specific data are as 

follows. 

 

 
 

ACSF 
maximum 

lateral 
acceleration 

Serial 
number 

Vehicle speed 
km/h 

AYmax(<3) 

Acceleration 
change in half a 
second (<5m/s²) Conclusion 

1 60 1.48 0.56 0k 

2 95 1.7 0.47 0k 

3 125 2 1.12 0k 

 
3.2.6 ACSF B1-Correction Force Test. 

We have tested the correction force of the vehicle through different bend radius, 

override force is less than 50N, the test passed, the specific data are as follows. 
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ACSF 
moment 

test 

Vehicle speed km/h Actual AYmax 
Override 
torque 

Nm 

override 
force 

(<50N) 
Bend radius m Conclusion 

55 1.01 1.8 9.65 250 0k 

90 1.30 1.81 9.7 500 0k   

105 1.40 2.01 10.78 800 0k  

 
3.2.7 ACSF B1-takeover test 

We took over the vehicle test, after taking off, the duration of visual alarm is less than 

15s, the duration of sound alarm is less than 30s, the duration of sound alarm and 

function exit is less than 30s, the emergency alarm time of ACSF deactivation is greater 

than 5s, the test ok, the specific data are as follows. 

 
Low-speed audible            Low-speed emergency alarm and visual alarm  

 
High-speed audible            High-speed emergency alarm and visual alarm 
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Takeover test 
Actual 

speed km/h 

Take off 
moment 

t1(s) 

Visual 
alarm time 

t2(s) 

Sound 
alarm 

moment 
t3(s) 

Exit before the 
sharp alarm 
moment t4 

Exit 
function 

moment t5 

Low speed 12-16 4 8 23 6 50 

High speed 125-129 6 20 26 6 31 

 

Takeover test 

Actual 
vehicle 
speed 
km/h 

Standard 

Conclusion Remarks t2-t1 （is 

it <15） 

t3-t1 （is 

it <30） 

t5-t3 
(whether 

<30) 

ACSF 
deactivation 
emergency 
alarm time 

(whether >5) 

Low speed 12-16 4 19 27 Yes Ok Function 
range 

0-130km/h High speed 125-129 14 20 5 Yes Ok 

 

3.3  Analysis of test results 

We conducted R79 test on a brand of car, through the test results analysis, the brand 

of automatic driving steering function is good, basically can meet the vehicle daily 

driving, CSF, ESF, ACSF B1 test are in line with the requirements, but for the brand of 

sound and light alarm mode is not very obvious, still need to improve. 

 

4. Conclusion 

This paper analyzed the functional characteristics of R79, referred to the European 

standard ECE R79 requirements, and combined with the complex working conditions of 

Chinese roads, built a more reasonable test scenario, and conducted real-world testing 

to verify the feasibility of the test scenario. The scenarios cover straight roads and 

various curves, and the working conditions include emergency steering, steering assist, 

lane change, etc. The scenarios and working conditions are basically comprehensive 

and can truly reflect the R79 function of the vehicle. The scenarios and working 

conditions built in this paper can also serve as a reference for other car companies, and 

can promote the development of automatic steering in China and accelerate the 

progress of automatic steering testing in China in line with the corresponding 

regulations on our roads. 
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