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Research and Design of Pig House Disinfecting Inspection Robot System

ZHAO Wenwen WANG Haifeng ZHU Jun LI Bin
(Intelligent Equipment Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: In order to solve the problems of large-scale pig house, such as high labor intensity, repeated
operations and severe epidemic situation, a pig house disinfection and sterilization inspection and
environmental monitoring systemwas designed. The system integrated the 2D LiDAR based simultaneous
localization and mapping ( SLAM) and ulira wide band (UWB) technologies to realize the building of in-
house map and real-time positioning of the system. On the basis of determining the installation height of
the thermal infrared module to be 125 ¢m and the horizontal downward angle of the installation inclination
to be 5°, the Jetson Xavier NX edge computing unit was used to deploy vision processing and recognition
algorithms to conduct online inspections of pig body temperature. The edge computing unit was used to
intelligently control the atomization module and the ultraviolet module in the disinfection module
according to the terminal instructions and the information of the micro-environment in the house, so as to
realize the multi-mode disinfection of the indoor environment. The sensor technology was used to monitor
the environmental parameters in the house in real time. Human-computer interaction interface was built to
realize the display, alarm and storage of monitoring information. The test results showed that the system
can complete map construction, automatic navigation, pig body temperature detection, and record
abnormal pig thermal infrared pictures and the location of the enclosure. According to the set disinfection
and sterilization mode, the accuracy of completing the corresponding disinfection and sterilization function
at the target point was 100% . The relative errors of CO, concentration, temperature and humidity in the

room were 0.04% , 3.00% and 2. 10% respectively in the inspection state and static state of the robot.

WS B . 2022 -06 — 12 f& 8] H 3 . 2022 - 08 — 03

ESWB: B R B A0 2030 —“ 3 — 8 A T8 687 & KW H (20212D0113804 ) | 4t 5% 4% Mk & fE 3% & 42 AR BF 5% b 0 JF i iR 8
(KFZN2020WO11) (b5t A phR} 2% B 2022 45 B2 RHIF QK7 & d % 100 3 (PT2022 — 34 ) b 50l A pORR 2 B it i 5 & R i A |
Jb 5t T AR AARBR 2 BE 2022 45 B B IV B % 550 AN AR Al A R 35 it A M 2 5 15 B AL R A S50 & R A ( KFZN2020WO011)

TEE R XS (1996—) 2o, TR, 32 2\ 35 35 o 4 S B R B9, E-mail ; zhaoww@ nercita. org. cn

BIEEE: 200k (1983—) , 5 BFFT 61, A 000, 32 3 ) 3 MO A B 1L 28 45 BOR B 5T, E-mail : 1ib@ nercita. org. cn



T2

B AR AERYLS ARG RIS IR 271

The research result can provide technical equipment reference for the less-humanized/unmanned

operation of inspection and disinfection of pig houses during the epidemic situation.

Key words: large-scale swine house; automatic navigation; house disinfection and sterilization; body

temperature inspection; environmental monitoring
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Tab.3 Test results of different disinfection and
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