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Design of an Auto-focusing Infrared Thermal Imager Online System
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Abstract: An infrared thermal imager has the advantages of all-weather imaging, environmental adaptability,
and noncontact temperature measurement. It has been widely used in various fields of the national
government. An auto-focusing infrared thermal imager online system was designed for this paper. The
system is mainly divided into three parts: 1) infrared thermal imager components, including zoom lens and
imaging infrared uncooled infrared focal plane detector; 2) automatic focusing closed-loop control
components, including FPGA image evaluation unit with feedback control of the motor unit and a focusing
search algorithm; and 3) the embedded network monitoring component containing the video compression
encoding, private network control transmission protocol, and OSD (on-screen display) temperature
superposition function. The system can be widely used in ports, petrochemical, dangerous goods
warehousing and other fields, and will gradually become an important part of the safety monitoring
equipment for accident prediction and awareness in these areas.
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Fig.1 Diagram of China optical infrared imaging system CR-PSV
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Fig.3 PCB of microcontroller control and feedback
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Fig. 4 Block diagram of Hi3516
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Fig. 6 Block diagram of software design on Hi3516 application layer
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Infrared thermal imager applied in monitoring of Hibiscus island

747



F40%5 FEe
201848 H

AP INE S N
Infrared Technology

Vol.40 No.8
Aug. 2018

HI P& 7(c) P %n, €2 & bR LD AN R AAE B 1k
GBS MR, RAAWR e,

LANMGAER T BA B3 BRI A, B RERS
S AR A AR T & o R PEAEARARRT L SE R
WHEAAH AT, AT RERE I B 22 A T
BifER . EIXEEN I, —EREHIL T 7%, e
WRE TSGR TRt I, N5 BT R 5 R
PR, FH s, B, DAMAMVBAEIX EAT
HhRE S S 2 B B e A VB . I 8 yrholear
I PARAX CR-PSV FE K IEHER A S R a i b e 15
UNEBE/RIGOE|R 2= S S AN AN AR a1t
LI N R T SR ARIRAT T2 CRLBE S A
BRBED , F] dpe il AN B MR O A B BEAT 1 M AR T
TR R KA X T G i PR 1R 9% A S B R A R
W ZHEE L.

K8 RIEMEERK R R e 15 N BRI P
Fig.8 Temperature images measured by infrared imaging
system CR-PSV in exit one of Dangerous Chemicals
Warehouse of Dalian JiFa South Bank

4 REEERE

ASSCER X G AN E 1 T3 (K AL AR
fh, PEARA AR T AN B AR ISR S, A T
LANAMBAX RGBT P PO EOR . B Bl fE A
AMMEAAE LR AN, 25 T A AFE BT AL
AN T T SRR o Gl 2 SERIEIER, OB
Qe ER IR GBI A TUEREA
HG @ AMME I BRI R A= je . T — 25,
OB ZL AN 22 78 20 I AT AL A AR AR RO AR 4 fid
TR o, FEBUAT BE AP 5 R S 1A B 1 22 it
E R ZLAN AR AAE [ R 5 rp 24> AUk (1 B
Hs RERRAE A AP GUS I N T K, 4 20 Ah
GASERFHERS S, Sl S igis . A E I, 7
R AR B Bl B2 BT T T 5 R SRR R B
748

e, XAV IE IS RN 2 4 A AR B A
SE MK :
[ fTme. & rE O Mo s AR R ). MESBFEHER,
2002(12): 48-51.
HE Li. Infrared thermal imaging technology towards the new century[J].
Laser and Optoelectronics Progress, 2002(12): 48-51.
[21 ¥, e, AR, . ARHIA LAMET IR & AR K R
FHA[]. LIMEAR, 2015, 37(3): 177-184.
FENG Tao, JIN Weigi, SI Junjie. Uncooled infrared FPA-a review and
forecast[J]. Infrared Technology, 2015, 37(3): 177-184.
[8] XURZA. AMNEUR RGTE il A B IS RGN ] S ilAnfE
1k, 2010, 227: 148-150.
LIU Fengjie. Application of infrared thermal imaging system in highway
supervision[J]. Transportation Standardization, 2010, 227: 148-150.
[4] RO, 2T AAHRAR KRR S 5 R L D). )M SR TR
2, 2013.
LIANG Wenyuan. Night driver assistance system base on infrared
thermal imaging[D]. Guangzhou: South China University of Technology,
2013.
[B] X%, kAT, TKEEZE. LLAMRSREARTEY B & RS M I o g 2
F[). BeFELER, 2014, 33(5): 91-93.
LIU Tao, ZHANG Huaning, ZHANG Fengjun. Application of infrared
thermal imaging technology in mine equipment condition monitoring[J].
Shaanxi Coal, 2014, 33(5): 91-93.
[6] UK, SRAE, Az FRECN B RER T 020 A R IR T % [0].
BAERBFFHR, 2016, 53(9): 135-140.
LIU Yongxiang, ZHANG Jian, DU Yongcheng. Infrared imaging
temperature measurement for a shielded surface by diffuse medium[J].
Laser and Optoelectronics Progress, 2016, 53(9): 135-140.
[71 TR, w0, 5, & RIS HR OGRS 2RO
W], M S FF#HR, 2014, 51(11): 167-173.
BIAN Hongyou, HAN Shuanglong, LI Ying. Effect of different induction
heating parameters on the substrate temperature field during laser
deposition repair[J]. Laser and Optoelectronics Progress, 2014, 51(11):
167-173.
[81 ZH, XU, mRd. LAMMREORI LR AR AT W s
[ BIfRESKRE, 2017(1): 49-50.
ZUO Yue, LIU Na, GAO Fusheng. The working principle of infrared
thermal imaging technology and its application in light industry[J].
Standard and Quality of Light Industry, 2017(1): 49-50.
[0 E¥, WIHE, RO, 5. LA AR BORLE R S B R G h )
RLA[]. EF%, 2017, 38(1): 291-299.
XIA Hao, HU Xinli, TANG Huiming. Application of infrared thermal
radiation imaging technology to landslide physical model test[J]. Rock

and Soil Mechanics, 2017, 38(1): 291-299.



	743-748_�S�-201712024-(¿ê¨Z&¢�íÏêûß¾¡4

