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Abstract

In order to solve the problem of insect plagues in many parts of the world today, this study uses
the large-scale appearance of Asian hornet (Vespa) in Washington State in the United States in
January 2021 as an example. The geographical location of the wasp is used to predict GM (1,1) us-
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ing the gray system, combining with ARIMA to predict the location of the next wasp, build a pest
prediction and prevention system. The system has the functions of predicting the dynamics of the
bee colony in the disaster area, verifying information such as images uploaded by witnesses, up-
dating the system in real time, and predicting when the disaster will end. The research uses CNN
combined with SVM to verify the comments and image information of local users, and accurately
screens the data to identify areas with severe pests. At the same time, the time of two sightings of
the wasp is analyzed, and the model update time is predicted to obtain the range of change. By
analyzing the dynamics of the entire bee colony and predicting the end time of the disaster, we can
improve the dynamic and information management of the pest control work.
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Figure 1. Hu Feng’s distribution map
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Figure 2. ACF and PACF inspection results
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Figure 3. Residual error test chart
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Table 2. Relevant errors and test results
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Parameter Value Standard Error T Statistic

Constant 0.992096 3.80169 0.260962
AR{1} -1.39158 0.144046 -9.66071
AR{2} -0.914579 0.190583 -4.79885
MA{1} 1 0.351666 2.8436
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Figure 4. ARIMA(2,1,1) forecast result graph
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Figure 5. Visualization of GM(1,1) prediction results
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Figure 6. TSVM prediction result graph
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Figure 7. Different classification scatter plots of different training sets
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Figure 16. Feature map size change
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Figure 17. P-R curve
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Figure 18. ROC curve of the algorithm
[ 18. LR ROC HhZk

33. BHREEEREERE

AR EF — 1) (SR, T LA H 0 PR A R A TR LB FL BN (R0 A6 R (R A . P55 50 — 10 H 38 3
A5 BANE A (5 BACBE AR, W] DU B oS B RS B AT I 2. IR B

»| SrAig4
BEEE g
154y

B SEEA T M B SR P IR G5 2K L B 5 BRI 7, RIS XA DUAME B RS 2 i E —
fH, JELIXABERREFR BN H 55 SRS RA BN E.

PR B P R SR EE ], B SCAE B IV 23 DU B A5 B EAT 73 345 BIRER BEAT IR
o, BEHGERAEZERE, B, A BT S R R B,k 19 Fs.

DOI: 10.12677/csa.2021.116186 1816 TR 5 R H


https://doi.org/10.12677/csa.2021.116186

K %%

GloballD &

{BBBASBAQ-CAFB-4.. | oo 09950
{9A5CB940-8951-4F .. I
{3E50801D-9DBB-4.. | 0.9350

{016 D DF49-22:18-40 .. | =y
{825396B8C-07DE-45.. | 0.8950
{AE7F3E03-F339-40. . |

{8B787F63-13AF-4F .. I ———— 0 g0

{A9D8FD6:1-FD4D-A .. |

{5BBFCFBA-27A6-46.. I mm————————— 08330

{B9SASC78-19CE-4C ... | 0.7550
{67150907-ECOF-4F .. [
{1E2B3656-E2CD-4D .. [ 0.7450
{17B8CC54F-1E19-44. . | .
{01D12FD6-AEAG-4.. | 0.7250
{62504C98-0980-45 .. |
{3472700A-A004-47 .. I 06950
{18DEFDCB-A7C7-48.. I 0.6150
{BB2B9YA3E-3DFB-4..

00S 010 015 020 025 030 035 040 045 0S50 055 060 065 070 075 080 085 090 095 1.00 105

probability &

Figure 19. Sighting information credibility ranking
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Figure 22. Initial image of time interval sequence
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Figure 23. ACF and PACF curves
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Figure 24. Residual testing of seasonal time series
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Figure 25. Seasonal time series forecast results
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Figure 28. ARIMA(0,1,2) forecast results
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