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Method and Implementation of Lithium Battery Voltage Estimation for
Mobile Robot Based on Wireless Charging
ZHANG Yuheng, PENG Yizhun, GE Zefan

(College of Electronic Information and Automation, Tianjin University of Science & Technology,
Tianjin 300222, China)

Abstract: In order to obtain the real-time voltage of mobile robot lithium battery, a lithium battery monitoring system based
on wireless charging is designed to solve the problem of the automatic return of the mobile robot when it is in low voltage.
Useing Arduino2560 as the main chip and combining it with APM voltage galvanometer, while Matlab was used to fit the
voltage simulation value with the true value, a mathematical model was developed, and the estimation of the lithium battery
voltage was conducted. Based on this model, a method of obtaining the accurate voltage value through current integration
with coulometer is presented. The results show that these two methods can ensure that the mobile robot is able to obtain accu-
rate real-time voltage estimates of power supply and meet the requirements for use.
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Fig. 1 Structure of the patrol robot with lithium battery
voltage monitoring system
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Fig. 2 Physical diagram of the monitoring system
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Fig. 3 Physical diagram of the charging post
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Tab.3 Voltage comparison validation of lithium batteries
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Fig.5 Flow chart of the system
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Fig. 6 High-precision voltage monitoring system
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Fig.7 Schema of coulometer wiring
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Fig. 8 Flow chart of high-precision lithium battery volt-
age system
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