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Abstract. Taking three pure electric vehicles as the research object, the 
energy consumption and acceleration performance of the electric vehicle 
are tested and evaluated through the use of the intelligent unmanned test 
platform of the whole vehicle, which ensures that the accurate and 
high-speed test of the road test can be realized on the basis of no driver in 
the vehicle. For the electric vehicle energy consumption test, the intelligent 
unmanned test platform is used for road test, which not only effectively 
avoids the driver driving the test vehicle for a long time, but also ensures 
the accuracy and reliability of the test data. According to the test results, 
the acceleration response and energy consumption test results of three pure 
electric vehicles are analyzed and evaluated. 

Foreword 
Road test can provide a more real road environment for pure electric vehicles, and the 

test results are the most intuitive. The test results can quickly evaluate the performance of 
the vehicle, and provide reliable test data for parameter calibration, control strategy 
optimization and development of new sample vehicles. However, from the perspective of 
enterprise research and development, it is desirable for enterprises to obtain more objective 
test data through vehicle road tests. At present, the vehicle road test is mostly completed by 
the driver, so the road test will take human factors into the test result data, thus affecting the 
objectivity of the test result. 

The use of intelligent unmanned technology to replace human drivers to complete 
complex and dangerous vehicle performance tests is an inevitable demand of the 
development of the automobile industry. Therefore, this paper adopts the vehicle intelligent 
test platform for road test of pure electric vehicle, which can provide reliable and accurate 
control input for the test vehicle, which can not only eliminate the human error involved in 
the test by the test driver, improve the test efficiency, but also effectively ensure the 
objectivity and consistency of the data. 

1 Test environment 
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The acceleration response and energy consumption test of pure electric vehicles should be 
carried out in a professional vehicle test site. Long straight dry and flat asphalt pavement 
should be selected in the test site to ensure that the intelligent unmanned test platform has a 
long distance to slow down and stop the vehicle after the completion of acceleration test. 
The longitudinal slope of the test area shall not be less than 1%, and the transverse slope 
shall not exceed 1%. The environment parameter requirements are shown in Table 1. 

Table 1. Test Environment Parameters. 

Parameter Environmental Requirements 
Weather Dry weather, no precipitation, no snow 

Visibility Not less than 1 km 
Wind Speed No more than 5 m/s 

2 Intelligent unmanned test platform 

2.1 Test platform equipment specification parameters 

The test instruments used by the intelligent unmanned test platform can withstand road test 
environment such as road impact and vibration. The test vehicle shall be equipped with 
braking robot, throttle robot, steering robot, robot controller and GPS inertial navigation 
gyroscope. Meanwhile, remote control console and corresponding ground base station shall 
be arranged in the test site. The relevant test equipment specifications are shown in Table 2:  

Table 2. Intelligent Unmanned Platform Parameter Requirements. 

No. Equipment Specification 

1 Test Robot 

1) The path of straight line and curve can be followed, and the control 
precision is no more than 0.02m; 
2)Speed control range is 0-140km/h,and the control accuracy is no 
more than 0.5km/h; 
3) Control range of deceleration is 0-10m/s2, and the control accuracy 
is no more than 0.25m/s2; 
4) The accuracy of angular velocity should not be greater than 1°/s; 

2 Controller 

1) The data acquisition frequency shall be no less than 100Hz; 
2)System CAN simultaneously collect at least 10 analog signals in real 
time and provide at least 2 CAN interfaces; 
3) the status parameter data of the test vehicle can be transmitted to the 
wireless control in real time and then sent to the remote console 

3 RT-3002 
Real-time measurement of vehicle speed, acceleration, pitching Angle 
and other parameter information, RTK mode positioning accuracy up 
to 2cm 

4 Remote 
Console 

The remote console can send relevant instructions to the controller in 
the test vehicle in real time, and at the same time can receive test data 
and vehicle status in real time. When used in conjunction with the 
ground base station, an electronic fence can be built to effectively 
ensure the safety and controllability of the test process 

2.2 Intelligent unmanned test platform device integration 

As shown in Figure 1, 2, vehicle road test with intelligent unmanned test platform 
integrates the existing braking, steering robots, robot throttle robot, ground stations, inertial 
navigation gyroscope, such as testing equipment, through the remote console will test 
conditions and test vehicle path through real-time wireless transmission way to send in a 
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integrates the existing braking, steering robots, robot throttle robot, ground stations, inertial 
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test vehicle in the robot controller, the controller receives the command, the real-time 
control the robot to complete the required instructions, and control the complete test vehicle 
test accordingly. 

Test process, the robot controller inertial navigation gyroscope and the robot can be 
measured by the relevant data and vehicle state information through wireless transmission 
remote console, testers can real-time monitoring the whole testing process and the vehicle 
state information, using GPS and ground base station set up electronic fence can guarantee 
test vehicles within the test site is allowed, and in a safe control device test vehicles, when 
there is a sudden situation lead to real-time wireless transmission is interrupted, test 
vehicles within the security control device can step on the brake pedal in time, ensure the 
brake of vehicles. 

After the test, the controller can wirelessly transmit the entire robot control process, 
vehicle status information and test results back to the remote console. The tester only needs 
to analyze the data in the console to complete the evaluation of test results. 

 
Fig. 1. Structure of intelligent unmanned test platform. 

 
Fig. 2. Structure of intelligent unmanned test platform. 
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3 Road performance test of pure electric vehicle   
The test sample vehicle must charge the power battery SOC to the specified value 
according to the requirements of the vehicle manufacturer, and load and distribute the test 
vehicle according to the specified requirements. 

3.1 Accelerator pedal response test 

Before the formal test, the motor and transmission system of the test vehicle should be 
preheated. The command will be sent to the robot controller through the remote console to 
control the operation of the vehicle. The vehicle will be stopped after accelerating to 100km 
/h and running 3000m. 

The accelerator pedal response test was carried out under full load condition. Will test 
vehicles according to the testing personnel in remote console writing good tests by wireless 
transmission way to send to the robot controller, through the ground base station 
positioning, real-time control of the car's steering robot along a given path, throttle robots 
will test vehicle speed accelerate to 45 km/h, with gear taxiing to speed to 40 km/h, the gas 
pedal robots in 500 ms trample accelerator pedal and keep to 100% opening to record the 
speed of 100 km/h time, repeat the test three times. 

Similarly, carry out the response test of the half-load accelerator pedal, record the time, 
and repeat the above test three times. 

Based on the intelligent unmanned test platform, the response test of full-load 
accelerator pedal and half-load accelerator pedal of A, B and C electric vehicles were 
carried out respectively. The test results are shown in Table 3: 

Table 3. Response time of accelerator pedal.  

Model Pedal Response(Full ) Pedal Response(Half) 

A 3.98 4.35 
B 4.11 4.45 
C 3.80 4.15 

Through data comparison and analysis, it can be concluded that, among the four cars, 
under the same working condition, the vehicle B achieves the same test vehicle speed, and 
the acceleration time of car B is shorter, so the response of accelerator pedal is better. 

3.2 Pure electric vehicle energy consumption test 

In the test vehicle load conditions, a pure electric vehicle energy consumption test, specific 
implementation is as follows: In remote console will test vehicles according to test writing 
good tests by wireless transmission way to send to the robot controller, through the ground 
base station positioning, real-time control of the car's steering robot along a given path, 
throttle robots will test vehicle speed up to 100 km/h, and keep the speed ring lane five laps 
at high speed(8km high speed loop).Record the driving time and the voltage and current 
released during the test. 

Relying on the intelligent unmanned test platform, the full-load energy consumption test 
of electric vehicles of A, B and C types of pure electric vehicles was carried out 
respectively. Aiming at the economy test of electric vehicle, the instantaneous voltage and 
current value released by the test vehicle are obtained in real time from the console 
software, and the relation curve of instantaneous electric power and time is drawn based on 
the measured data(FIG. 3-5) 
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Based on this, the electric quantity released by the test vehicle in the test process is 
calculated, and the test results are summarized. See Table 4 for the test results. 

Table 4. The amount of electricity released during the test. 

Model Electricity 
A 4.885 
B 2.8537 
C 1.217 

Rate of energy consumption per unit distance C = E
D

, To judge the economy of electric 
vehicles.Where E is the power released by the test vehicle(kw/h) .D is mileage(km). 

 
Fig. 3. A Curve of electric power over time. 

 
Fig. 4.B Curve of electric power over time. 

 
Figure 5 C Curve of electric power over time 

As the test was carried out on the high-loop runway, the driving range was 40km. 
According to the electric quantity released by each vehicle during the test in table 4, the 
unit mileage consumption rate of car A was 0.1221kw/h, the unit mileage consumption rate 
of car B was 0.0713kw/h, and the unit mileage consumption rate of car C was 0.0304kw/h, 
so the economy of car C was better. 
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4 Conclusion 
(1)In this paper, the response of accelerator pedal and energy consumption of pure electric 
vehicle are tested by intelligent unmanned test platform. The intelligent unmanned test 
platform takes the place of the driver to carry out the actual road test of the vehicle, which 
can obtain more objective test data. 

(2)The application of intelligent unmanned test platform in vehicle road test is an 
inevitable trend of vehicle intelligent test development. The establishment of intelligent 
unmanned test platform can effectively verify and evaluate the product quality and 
reliability of vehicle performance of designed vehicles, and provide strong technical 
support for vehicle enterprise product research and development. 
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