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Abstract: [Objective] An expert system for diagnosing citrus diseases and pests based on fault tree analysis
was developed to solve the problems of insufficient popularization of professional plant protection knowledge
and lack of efficient diagnosis methods in the prevention and control of citrus diseases and pests.

[ Method] First, fault tree analysis method was used to calculate the occurrence probability of diseases and
pests and establish a knowledge base of diseases and pests. Secondly, based on the knowledge base and forward
reasoning strategy, the reasoning engine of the expert system was designed and implemented. Finally, Weixin
DevTools were used to equip the calculation rules of fault tree analysis method and the inference engine of

expert system in weixin mini program, and build the expert system based on fault tree analysis method.
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[Result] We established an expert system for diagnosing citrus diseases and pests with five functional

modules: Pest knowledge module, latest information module, knowledge base query module, diseases and pest

diagnosis module as well as user center module. After testing, the system could run smoothly in different types

of mobile phones. The average size of memory occupied was 175 megabytes, the average time for system startup

was 1.0984 s and the average time for page switching was 0.049 5 s. After running the system continuously for

1 h, the connection between the mobile phone and the server was normal. [Conclusion] The system is stable

and reliable, and the page style is displayed normally. Users can exploit the system to diagnose diseases and

pests and obtain corresponding control methods. Meanwhile, users can also learn professional plant protection

knowledge from the system.
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X: Leaf abscission; X,: Dry leaves; X3: Leaf involution; X,: Leaf yellowing; X5: Damaged young leaves; Xg: Dry branches; X;: Branches break easily; Xg:
Citrus oily spots; Xo: Citrus yellow-green spot; X|: Citrus abscission; X;;: Pulp decay; X;,: Citrus decay; X;3: Root rot; X;4: Root nodules
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Fig. 1 Fault tree of citrus diseases and pests
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Fig. 3 Diagram of system functional structure
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Table 2 Compatibility test of system
FHES SRR S THLRS E A EEERE JUH RN
Phone model Phone processor Phone system Weixin version Network signal Pages display
RedMi K40 % 888 Xiaolong 888 MIUI 12 8.0.16 4G iE# Normal
OPPO OnePlus 1% J#865 Xiaolong 865 Android 11 8.0.11 Wifi 1E Normal
HUAWEI Mate30 JEL%990 Qilin 990 EMUI 10 8.0.16 5G 1EH Normal
Redemi K30i 5% 765 Xiaolong 765 MIUT 11 8.0.8 4G 1E# Normal
iPhone12 SEHAL4 Apple Al4 i0S14 8.0.8 5G 1E Normal
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Table 3 Response performance test of system

FHI S ki N #£/MB JA BNFERT/ms U PI#FE I /ms %5 A R

Phone model Memory footprint Startup time Time to switch pages Server connection status
RedMi K40 143 1150 49 1E# Normal
OPPO OnePlus 193 947 62 1E# Normal
HUAWEI Mate30 141 881 42 1E% Normal
Redemi K30i 248 1634 50 1E# Normal
iPhonel2 150 880 46 1E# Normal
YJ{E Average 175 1098.4 49.5
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