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components and LabVIEW[4].
In recent years, the sport consciousness and environmental
consciousness are increased so that cycling has become very popular
around the world. The demand of people increases of performance of
the bike and one of these is the electronic shifting system. This
paper designs and implements a test system that can achieve
synchronizing control data measurement, flywheel gear recognition
and ramp simulation of the bike test platform. That can test the
emulate the different road environment, such as upward slope or
downhill, etc. An automatic image process is developed to test the
electrical shifter. The quality of motors, shifting position, pedal
pressure and the shifting time can be measured automatically by
using a high-speed camera.

I. INTRODUCTION
In the recent years, the demand of people increases of
performance of the bike and one of these is the electronic
shifting system. The product quality is very significant,
especially for bicycle product. The traditional quality check
process manually cannot meet the requirements of product
quality control. How to check the quality of bicycle parts in a
short time automatically is a challenge[1]-[3].
This paper designs and implements a bicycle testing
platform with automatic image processing. That can test the
emulate the different road environment, such as upward slope
or downhill, etc. An automatic image process is developed to
test the electrical derailleur. The quality of motors, shifting
position, pedal pressure and the shifting time can be
measured automatically by using a high-speed camera.

Fig. 1. System structure diagram

III. IMAGE PROCESSING
A. Image-Processing Algorithm
The gear recognition algorithm mainly deal with the
position detection of gear, bicycle chain and electronic
derailleur. After figuring out the three objects with color
identification and noise elimination. The related distances of
the tree objects can be calculated automatically. The imageprocessing algorithm is illustrated in Fig. 2.

II. SYSTEM ARCHITECTURE

A. System Platform
This paper presents a test system illustrated in Fig. 1. The
test system can achieve synchronizing control data
measurement, flywheel gear recognition and ramp simulation
of the bike test platform. The system architecture is divided
into three sections: bicycle detecting server, automated
equipment control and measuring instrument for electronic
shifting system. Bicycle detecting server is used to perform
the identification algorithm for flywheel and ramp simulation.
Automated equipment control can synchronize control of the
electronic shifting system and high speed camera. Measuring
instrument for electronic shifting system can measure voltage,
current and pedaling force. The automated equipment control
is implemented by using C# programming language. The
measuring instrument is implemented by using NI

Fig. 2. The identification algorithm of bicycle objects.
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IV. RESULTS
Our system captures the still images with high-speed video.
The image-processing algorithm can identify the positions of
gear, bicycle chain and electronic derailleur. Moreover, the
related distances of the tree objects can be calculated. In our
captured image, the unit distance is the pixel, and one pixel
equals to 0.1496 mm. The time interval of each still image is
4.22ms. The test data is shown in Fig. 3.

Fig. 3. Gear identification report
Finally, the test report is generated automatically and
shown in Fig. 4. The report inclues the results of the
maximum, minimal, average and standard deviation values of
object distances.

V. CONCLUSION
In the paper, the test system prototype is approached to
improve the efficiency of electronic shifting system of testing.
In our system, the tester can easily test the quality of the
electronic derailleur. In our test results, we can observe that
our test data is exact and stable. Our system can meet the
requirements of the quality test. In the future, the standard
test process can be added in our test system, such as ISO.
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