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Environment recognition of intelligent agricultural vehicles
based on MSBN and multi-agent coordinative inference
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of Electronics and Information, Northwestern Polytechnical University, Xi'an 710129, China)

Abstract:In order to solve the problem existing in the agricultural environment recognition of intelligent vehicles,
due to the difficulty of conducting quantitative analysis of the reliability of such recognition, a target recognition al-
gorithm for multi-agent cooperative inference based on the multiply sectioned Bayesian network (MSBN) has been
proposed. This method characterizes local information of the multi-agent image acquiring system with MSBN model.
In the circumstance of incomplete observations, although each single agent may only capture some local observation
information from the target, the message propagation among subnets can be achieved by information update in the o-
verlapping sub-domains. By combining the local inference and global inference of reliability communication between
subnets in MSBN, the multi-source information was merged to enhance recognition performance. By comparing the
traditional neural network and BN method, experimental results illustrate that, the target recognition algorithm
based on MSBN can effectively supplement multi-source information, and thus, can improve the recognition accura-
cy of agricultural vehicles in the complicated environment.

Keywords : intelligent agricultural vehicle; multiply sectioned Bayesian network ( MSBN) ; multi-agent; coordina-
tive inference; environment recognition
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Table 1 Characteristic data of agricultural environment images
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Table 2 Discrete characteristic data of agricultural envi-
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Fig.1 Schematic diagram of the MSBN
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Table 3 Target characteristic evidences
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Fig.2 Environment recognition MSBN for agricultural

3 MSBN #EIRALEYSEIL EHE TR

Fig.3 Linked junction forest for MSBN inference engine

4.3 BRRHIER
AR 3 FroR B9 A BRUESE , MSBN #E 1 45

M 4 Prs B RIEF RGN ADECH n, Jo
R B RFEA BN m, T R ZEBCR ¢, BER Y
BREEWANEON r, AL SR EA b ABUE,
MSBN HfEFRA T E IE R O(n(m+2r) k") 1T
MSBN & SN 7 B Fh 4544, RIS H me>r, It
BF 32 28 BE AT 45 350R O (nmk? ) . TG ) AR fig LA
BN #fEHI R M A RN REERED R
O(nmk"). FLECAT %0, MSBN 5 BN 2 Ffigs 0 4 75 3
A2 2% B T I AH 4.

vehicle
& 4 MSBN #1 BN 7 ik# (T BARRAIERLER (07 =75%)
Table 4 Target recognition inference results by MSBN and BN method (0" =75%)
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