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Research on battery monitoring system of photoelectric sighting telescope

Liang Guolong Bai Jing Huang Jianbo Zhang Mingchao Ding Hao Zhang Yaoyu
( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033  China)

Abstract: In order to monitor the battery information of portable photoelectric sighting telescope considering the re—
quirement of low power consumption and small size of photoelectric sighting telescope a structure of battery monito—
ring system using single-chip FPGA as processor is proposed in this paper. Two 18650 series battery packs are moni-
tored in real time by the system. Battery information and image information are superimposed synchronously by FP-
GA and displayed on OLED screen. Surplus electricity battery temperature voltage and current information can be
seen intuitively on the display screen. When the battery capacity is insufficient or the current/voltage is abnormal
the corresponding warning is given by reddening the font color. After repeated system experiments the battery moni-
toring system of photoelectric sighting telescope has the characteristics of high accuracy and stability which has engi-
neering practicability.
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Fig. 11 Battery information superimposed on the

upper right corner of the image

OLED

FPGA
o 2 18650
DS24387
FPGA
OLED °
; 20
J. 2008 (2): 29.

Liu Xueze. Gun Sight J . Journal of Sichuan military engineering

2008 (2): 29.

( ) 2011 34(1): 46-48.
Bai Xue An Zhiyong Shi Lixia. Research on measurement technology
of relative distortion of optical sight J . Journal of Changchun Universi—
ty of Science and Technology( Natural science) 2011 34(1): 46-48.

D .
2018.

Sun Quan. Research on the key technology of low light level sight detec—
tion equipment D . Changchun: Changchun University of Science and
Technology 2018.
. J. 2018
(11): 6263 69.
Zhu Bin. Design of battery power detection system J . Information

technology and information technology 2018 (11): 62-63 69.

— 199 —



58 4 Vol. 58 No. 4
2021 4 15 Electrical Measurement & Instrumentation Apr.15 2021
l. 2019 56(13): 113416 152. 15 . OLED
Shao Yibo Lv Yuxiang Sun Shengnan et al. Measurement of charge I ( ) 2017
performance and health status analysis of lithium ion battery J . Elec— 40(2) : 46-49.
trical Measurement & Instrumentation 2019 56( 13) : 113416 152. Sun Meijiao Wang Jinsong Zhou Xuyang et al. Design of secondary
6 DC/DC I imaging optical system for OLED digital alignment reading zero position
2017 54(16): 117422. instrument J . Journal of Changchun University of Science and Tech—
Zhang Xusheng. Research on active bidirectional equalization technology nology( Natural science) 2017 40(2): 46-49.
of battery pack based on DC / DC converter J . Electrical Measure— 16 CH7025/CH7026 TV/VGA Encoder S . Chrontel. 2008.
ment & Instrumentation 2017 54( 16) : 117422. 17 . VHDL (
7 ARM D . ) M. 2009.
2008. Hou Boheng Liu Kai et al. VHDL hardware description language and
Tian Miaomiao. Research on tram battery monitoring system based on digital logic circuit design (3rd Editio) M . Xi‘an: Xi“an University
arm D . Changchun: Changchun University of Science and Technolo— of Electronic Science and Technology Press 2009.
gy 2008. 18 . VHDL M .
8 DS2438  Labview UPS 2013.
J. 2014 (6): 128429. Qiao Lufeng Wang Zhigong et al. VHDL digital circuit designcourse
Chai Aiping Gou Wenbo. Design of railway UPS battery monitoring and M . Beijing: electronics Industrial Press 2013
maintenance system based on DS2438 and LabVIEW ] . Electronics 19 FPGA( ) M.
World 2014 (6): 128429. 2013.
9 FPGA Wu Houhang. Play with FPGA ( Second Editio) M . Beijing: Beijing
J . 2019 56(4): 4347. University of Aeronautics and Astronautics Press 2013.
Wei Shuwen Yang Yuhua Shan Yanhu et al. FPGA implementation 20 . SDI 0SD D .
of lithium cobalt oxide intelligent battery management system J . Elec— 2016.
trical Measurement & Instrumentation 2019 56(4) : 4347. Wang Yong. Design and implementation of dynamic OSD function for
10 All Programmable 7 Series Product Tables and Product Selection Guide SDI Video D . Changchun: Jilin University 2016.
S . Xilinx 2015.
11 Artix7 FPGAs Data Sheet: DC and Switching Characteristics S . Xil-
inx 2013.
12 DS2438 (19837
J. 2012 31(14): 2426. ’
Email: lianggl 1984 @ sina. com
Wang Zhuo Wu Xixiu Wei Hongtao et al. Implementation of battery
residual power monitoring system based on DS2438 ] . Microcomputers
and applications. 2012 31( 14) : 2426. (1977—) o
13 DS2438 Smart Battery Monitor S . Maxim Integrated Products Inc. 2005. (1983—)
14 SVGA050 OLED V1.0 o
S . 2013. (1990—) .
SVGAO50 series low power active OLED micro display product manual (1995—) o
vi.0O S Yunnan North OLED Optoelectronic Technology Co. (1971—) .
Lid. 2013.
120190527, 120190722

— 200 —

( )



