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Design of Posture Detection System Based on Embedded
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[ Abstract] In view of the dullness of the existing embedded experiments and the students” little interest in doing experiments, this
paper proposes an attitude detection system based on MPU6050 multi—axis attitude sensor and STM32F103ZET6 microcontroller.
The accelerometer and gyroscope inside the sensor are used to read the values of the angular velocity and acceleration of the three
axes through DMA, and then the attitude data is fused through Kalman filtering or complementary filtering to obtain the attitude
value. Agreement, the data values obtained before and after data fusion processing are sent to the host computer for observation, and
the attitude values obtained by the two data fusion processing methods are compared and analyzed for the response speed and effect
of the two data fusion processing algorithms. Enhance students *~ understanding of posture information seeking, and provide a

foundation for future students to do more complex posture information calculations.
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Fig. 1 Block diagram of the overall design of the system
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Fig. 2 Main program flow chart of the system
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Fig. 3 Block diagram of complementary filter algorithm

HE AN A ESE B R () .
Angle = (1 = k) * (Angle + Y_gyro *dt) + k * X_acc.

(1)

T, Angle D9 B AMIE P 5% i A0 1% 2% A9 2 1T AR
JEAE | SR s BB AR, Y_gyro A BEIRIYL
1Y Sl tRAE, X _ace AR EETT X Gbd A8, de Ry
RAEJE A

A SO HAMER ARG SRR E R 1
N

*1 EWREROVBESH

Tab. 1 Initial value parameters of complementary filter

Angle, di k

0 0.005 0.02
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Tab. 2 Initial parameter values of Kalman filter
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Tab. 3  Communication protocol between upper computer and

lower computer
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Fig. 4 Complementary filter experiment test
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Fig. 5 Kalman filter experimental test
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