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Design and research of embedded power equipment auxiliary control system
SUN Xiangrui, LOU Li
(School of Computer Science, Xi‘an Shiyou University, Xi‘an 710065, China)

[ Abstract] With the increase of fitness crowd, safety accidents occur frequently. In view of this situation, this paper designs a
strength assistant control system based on STM32F407 development board with ARM Cortex—M4 core, aiming at traditional strength
fitness equipment, in order to improve the training effect of current strength fitness training and reduce the potential safety risks of
trainer when there is no one around. The system mainly consists of two major components. The first part is the identification and
detection of the motion state of the instrument by the encoder; the second part is the design and implementation of the servo motor
driver.The embedded power assist system realizes the function enhancement of the traditional power fitness device, and provides real
—time motion state and progress feedback when the trainer uses the device. And if the trainer is detected to be out of power or
exhausted, the motor work produces auxiliary force to help the trainer complete the training, which improves the efficiency and
safety of the training.
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Fig. 1 System block diagram
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Fig. 2 Forward and reverse pulse diagrams
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Fig. 3 Motor wiring design diagram
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Tab. 1 Functional configuration of torque mode
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Fig. 4 Torque mode wiring diagram of servo drive

2 AR NEHBIEH RERG

2.1 HHERLHN

AR ZRGE R FH T 11 %o G2 4 REAERBE T AL R AR A
FRAGHE CRETT R AR L A 45 BE A 28 0 AN 4
AR PP LRI T B0, IXREBETTH R i T R SR B 4k
P, AR 2 [A1E o B A 20 55 AR | B bR 2
IFIL 38 5 240 7 i A\ 1 D7 SORBEA Tl A 45T
g i A b S B AR e R BEAT A LR A . R A
[ 0] G (477 1 1T DAL e 39 ST ) A2 % BE AR, s
BB A 2o 2B B BB, A
RS PATR R NI 5 Fs

| R ﬂ%ﬁm%m%ﬁw‘

IF S A R
IR B Ak F—ﬁ 1—4 S SR \

Bl5 #AXBLERREERENE

Fig. 5 Embedded microprocessor software architecture diagram
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Fig. 6 Software flowchart
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Fig. 7 Personal information input interface map
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Fig. 8 Training real-time progress chart
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