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Detection of Rotation in Jump Rope using 6-axis Accelerometer Gyro Sensor
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ABSTRACT

Jump rope has two motions. It starts as hand motion and ends as jump motion. Therefore, two motions should be
considered together to detect rotations accurately. But previous researches only consider one of the two motions as in
push-up, sit-up, lift dumbbells etc, which results in inaccurate detection of rotations. In this paper, detection of rotation
in jJump rope using two motions through 6-axis accelerometer gyro sensor is proposed. Jump motion is detected using
accelerometer sensor and hand motion is detected using gyro sensor. Also start point and end point of jump rope is
detected using magnitude and standard deviation of accelerometer and gyro sensor values. The count of rotation is
detected using y-axis of gyro sensor value. Y-axis of gyro sensor value indicate hand motion of jump rope motion. The
usefulness of the proposed method is confirmed through experimental results.
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Fig. 2 Magnitude of accelerometer gyro sensor (a)

Magnitude of accelerometer sensor value (b) Magnitude of
gyro sensor value
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Table. 1 Standard deviation in sensor values
acceleration Gyro
standard standard motion
deviation deviation
0.003 9.061 no motion
0.721 28.360 only jump motion
0.190 83.037 only hand motion
0.584 110.148 Jump rope motion
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Fig. 3 Start point and Finish point of Jump Rope (a)
Start and finish point of accelerometer Sensor value
(b) Start and finish point of gyro sensor value
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Fig. 4 6-axis wave of jump rope (a) 3-axis of accelerometer
sensor value (b) 3-axis of gyro sensor value
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1: initialize MPU-6050

2: calculate magnitude of Accelerometer value
and Gyro value using Eq.(1)

3: if magnitude is reached start point

4: do

5 checking maximum and minimum point

of Gyro y-axis

6: if maximum point and minimum point
satisfy qualification
7 count — count+1

8: while magnitude is not reached end point
9: return count

Fig. 7 Algorithm of proposed scheme
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Fig. 9 Errors of the proposed scheme (a) An error on
the verification of the maximum value (b) An error on
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