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Abstract

The rapid identification and characterization of arthropod species is the basis of
biodiversity investigation. The traditional classification method mainly relies on
manual observation of the external morphological characteristics of specimens,
comparison of each characteristic to the retrieval table one by one, and completing the
species classification and identification. This kind of manual method is cumbersome
and time-consuming, which is inefficient to investigate. In recent years, with the rapid
development of artificial intelligence technology, the use of computers to complete the
recognition and identification of arthropod species has attracted more and more
attention.

In this paper, common spiders in rice paddy fields were taken as the research object,
and the construction of a image database of their morphological characteristics, the
AutoML model training, and the development and application of intelligent recognition
tools for spider species based on WeChat applets were conducted. The following main
results are obtained:

1. Atotal of 22 common spider species were collected from rice fields in Zhejiang
Province. Their primary color pictures and classification characteristic pictures
captured and collected using electronic microscope imaging system, etc., with text
description information, were uploaded to the cloud, and made into a image database
of spiders in rice paddy fields.

2. A total of 2,209 photographs of spiders in simple backgrounds were taken. 599
pictures of 18 arthropods were collected through internet search engines. These data
were then expanded by rotation method to obtain a total of 11,232 images, which were
used as the image dataset for model training. After the uniform of image resolution, the
enhancement of the model effect by high resolution and training set expansion is
verified. The model was also improved by adding three different data enhancement

operators, Cutout, Sharpness and Brightness, respectively.
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3. Using WeChat developer tools, the collected and processed primary color
pictures and text descriptions of spiders in rice paddy fields as well as the trained model
interface were integrated into the WeChat applets. Based on this WeChat applets, the
intelligence system of rice paddy spiders was then built, including spider picture display,
the introduction of morphological characteristics and life habit, the identification of rice
paddy spiders, and other functions. After the program was completed, an experiential
version was put online to carry out the identification of spider species in rice paddy
fields.

These results provide a quick and easy identification tool for the investigation of
spider species diversity in rice paddy fields, as well as an aid for rapid and accurate

indoor identification of spider species.

Key words: Spiders in rice fields, primary color feature pictures, AutoML model,

WeChat applets, Intelligent recognition
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(Lycosa pseudoamulata) M 75 H 8] $k IR 1= 4 F 240 0, M HE LT, = 90f0 3 it
HIMPNT . T2F%F (2015 KIAE 4% (Clubiona corrugata) EH 1R
A TR AT LN, ERE AR RYNERT, FHFE385K, XA
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WA FG, T, REWEHBRWENFRELTFGK, REA. WK
CRARERR, FRAEANEEHAKELF T EAEENEA.

1.1.2 Bk ARV AR REFWIER

RV =S RFEHNTE a5 B & % B R 4T X R (Altieri, 1999).
FEENEFTURALESRAT IR ERWRICELEFER kBN E R
PN — R, BIA R AR RN T LR O TN e RE T .
BREMBBEENDER N EE M ERE— I e eNEEREDE
2 B #y % # F X (Jeschke et al., 2002), it %% R4 FHAf £ S IIEEET
HEEAN, BHEHFEEE R ARG T B QT2 Fo i Bt 18] . 2 4 2k % 5K
RBATAUR T E S Rk B RS ETHARE TR (EW, 2HEH).
REE (ER. BB Mg GtE. Esk L) % (Cardosoetal.,2011). Michalko
AuPekar (20160 & JLA~ Bl 9 4 46 SR ve (2 S Sk 1 R A R B N AR R & A ARl
W B9 A X A /N 3 o o ek A0 TR A LS M B B R, T O — A R AR B SR AL
#— %L ERH Y (Michalko and Pekar, 2015) . FR3518 44 8w o ok 09 4 &
MEER N, XET G kBRI aE ) LR S My ik ik B8 /1 F X (Kruseetal.,
2008). FEBHLE (2005) SEHR R, EEMEY IR T, WHERAEH LY
ERENTEERENEMX, ARTEEMNEET, WRATNES 2 4
AR 74 (Samuand Biro, 1993). AR H AKX ARG T, EEAEHF S M
WA, YESHEWERFEN, BRkoETENEYZ B H#THR
(Harwood etal.,2004), 182, S XM RAHRE 2 b T sk 8 5 BA k51
TUAEREHTANERN, EAHTEE.
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STHREH, W ELHRUASRAFRERH, REASRANRA
HEREAREHOTAE T, llioREDH=E 24, KA. BREA. ER
B iR ARG E . W k%, B, EFRMRLASRZRSE®, i
SRR A RATE Bk R R E TG RE T R Bl R & F A
KAEH o S AR FFAE 4 v (Michalko et al., 2019b), o T ¥k ab & L@ H & 1
B EY B 2 (Michalko and Pekar, 2016), [F bt 78 % o [77 5 5 B H B A By Jz Fl #%
o (EMEAE T BE R R RN A I VB R o T EIEIH A K R B R AR
B (B PR, P A AR M Bk A g A 2 18] B A B K & o Mlichalko % (2019a) & Fl i
RE AT IE MR EARE T mE, HREHE AL KM/ E, Rendon® (2016)
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Biff R AEE BN E R EIHFEF, oAU RARL 66% M 4 2 F1TT%H & =, T
Fl¥EEALHXRFRAANBSRAERKZENRY -, TECEREM
(Lycosidae). ML #t £} (Linyphiidae). Bk#k#t (Salticidae). % # £} (Thomisidae)
fulE % A (Araneidae) % . X Bk M R R AP BB WA T B S B E R
% (Beltramo et al., 2006; 17 & /¥, 2015), BalfourfRypstra (1998) 7& A E [ #
REARTEAZNRRX S, KALETERTHRAFNGNEEA LR,
HAEEAZT P E D 0 58 87% LA O & WAL R 35 . fEM i A & JBL B & %E
Bk AT IERRETEER W, £ 5 YT U EF RGN HELRE, M
— 4F A A U ok 1 AT B W ST RS R E AT 84T 78 (Entlingetal., 2011). A f#
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HEERE, VHRFHERRZ NN LR EmE 7l (Pekar et al., 2015), &
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BT (P E%SE T R, EHE2T70F R UK, REAWF KA DI E L%
B, FNEERRHETT RAEHEART. HemE (1983) HEH (FERMK
Hudk) DR T RER M ERTTSA, X H 3920 F WA A o VG S AT T
#R, MRAEFEET (1986) NBT REAB LWN2STHEERY, LFFEH
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1.2 2T EGN T RRA

ETEHGONTBEAMRANR T BT 2 FREARRR . BRAEFRE WA
A AN EZTE, B2 BOAA SRR CEHGNHRR. HEVHAE,
BIGEVRAE AL UL R o R B 4

1.2.1 EHRHFEER

E G MR BR AGRA W Eah, 29, BERBRE T EFEETHEFHR
B KB TEARSEET HEHEGNARE, T HL 22w IR A A R A
R Bk, X TEAY BT EUREELB TR AR, TRRAE
MEFAFEUREERE. EEGHXELRY, REXETAFEORTEL
BMBEAE YRR EENRATIHRAMN . PR R, — MK A S
MBRE R AR EEN T s o TARB BN &, A RIEE R EGIRE, — &K
R R MBEE R ERATHE,
(D FARE

TR X% (2000) ¥ B R ARANMHA L LKA HZ TR, NESEUAHN
KRR+, AEBENRBETREN S — B EG &8 L& % (2014)
AFBERGE G, FHELKEGR ERERNITRLF, BB #Hm1~2870%
CEEEAA, ARSENLHERE. B E% (2012) EHBAREE HFIEH,
SR AT B B AnF o, K 28 B E A A R B0 A8 LA T 48 72 3B AR L AR
AHFTERFHENELRE, HEARIEFAME IS FERER R . 40 E —
WA, PR (2019) A 2 K AEAL (EEEEOS 70D) . #K AL (&
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fEPowershot G12) FrF AL (4 A MEVS) &35 1740 IR % £ K BUT F A FE X
THE&%HKAE. Yang (2008) 4 T RIEFBE G — W FH G, AVETH—
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AtobFn KA B E G RAAE, HATEGHEXE,
(2) BEAFE

HTERATRETHER, EEGXERNEGZELMIFERNTH, HE
RAFEN TR AL, TEHNEGLERE T EER, TWEE (2018) 7
BT oh RE B BE I BOT BB AME AR R &=, FE T AN R E AR
AWERE L. Zhang® (2019) RFEESFE 2 RE, FF&FRGAIHE LI
YRR GE BEATK R E e B G, HMAEFSE (2019) SAF B 2 bt &y
FRA, EHSELEERNARRRIEXRETEE L, FHELEFHEH A
NEBEEWEEEE. Y TREEMEZHWEATENERF, kA% (2018)
fiLu% (20200 4 A FAENKFAEAATEEELHI T AT ZHER.

1.2.2 EHHWHAE

BREREFNEGREEHRANEGNRT R . AEBEERSHTHE
WERZ X EMTREZ NP H, W0 HRRE R BGHAERK
ATUHBRERFHOLXGER, RABGHRE, UL EEmRMMR. Bf
MITAE —REFEGHE. AN EEL,BI%S8E (BFEE, 201D,
(1) EGHER"

& 2 B 7 o B R AT R R R — b R ko AR AR 3 g v e b
TR EXN G AT FRAE, B MIEs &, Z e ERFTEERELA,
[ LE IR RRF BSEME RN E, R NBEGRENEN (T
X%, 20005 KFILF, 2007). & T = [E IG5 7 kS, LA DLER R Z [ F &
TR G EFE LD R A G E N, BRrLE (2018) B H/NK B L4 8
Rk, ATREZENER T ARG EEUR, MEEEREGNEELE
FEAEHEAEERA.

(2) &N
% B i1 G4 | F A Roberts & 7. LoGE ¥. Sobel# F. Canny® ¥ 70

5
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Prewittsf 4. ZEE % (2009) Fl £ 1 [6 G4 I 54 F 7 85 58 B K 24T 14
M AT, & iHLaplace FH K KW ALZEARFHANKR., BB %
(2020) # H 4 A FATH LT (LoG) 3 LAk I Fn 3 58 B 30 48 1 & 1k i 45 41 1]
BRI HE, FAIALGETFTREEGHNERZAT A, M EmAETEMEHER
B E s H BT R RE. B S (20200 JA Bk #t B Canny B ik 1f K AR 7% 2 3t
T gel, RETELHARALLERER.
(3) EG4 3

E %o 8 2K B G E KU R B RRBABX B LR, Yaok
(2012) FIAFAAEFH AR Ee£ZEGhERE R, B2 22 EGKE®N, Yalcin
Faleee (2015) # A E T HARAEA W E FREMEFHH (Snake) HE, 7
EREWIHARERBERAN D ERR AT ELERE N E LN E R X
Fl % — 4 7 R B4 P AR AR Z 8015 BT, Deng® (20200 ¥ Grab-Cut# %
F1One-CutH &4 &, £ E X 2 FRA P MERFHHE R A BE %2015
EXABRE—WEGL) A EEARTRRANEGLTERRE, XA —MKHEMP
REAHFiE, FEBRTHNLERE. ERF (2019 EFRBUERERAHK
BB, FIABEGRESHENERE RS EREG LS, ULARRE 252
Zf] E# H 8. ZhangfiChen (2020) #t X G2 B EE LT E T LE LR E
PARERFA, SINETHAFHNLAESRE RSN E LT R THWERER
#HAT2F|, % HDenseNet-121, RANE B G H ERA110%.

1.2.3 RAERE

FAER B AR EGRA T T 0 KRB0 — ., BRSE— Ko W EREEME
BRHE. ERFAEZEETHRAMBEE . HRMEIE (Choetal.,2008; Wen
and Guyer, 2012), ¥ & #8y#AE 2 & T 7 DRI R F 4k & b o9 1 & 4R AE
(Deng et al., 2018; Xiao et al., 2018), % RAFAERE T EHEH Foh oMk o<
Y, TR B R AE U 8 1T 4 A A 2 P 44 1T B 5/ R B (Chengetal.,2017). f£
WA K B R A, Wang® (2012) & i 3 BUT B AR AEfE X L BE, R IR AFAE t
Pl fn SRR EEMEE, Bao% (2021) FlFEFHE 0 &R R E G 1L
FIREREW Z TR SR RAE, WG T it ok R B & o R Al & R e,

6



RN i e S VA8

5

—E CHREE

#

DERE T AR B 2 EGREARAEE

TR G R A, Hik, FHRSWEHRAHRZET
E o e SR R A BR A B B (B R, X T B A BUE & Fo Rk S AE B
Wifh, LOHERXERERERBRRANERN T EM.. ZRKEF (2015 # A
EHERSNESERGHAGAE B2 RANEE, TEA TR BRE R RN A%
RAEfE o KLBESE (2019 X T B AIAR4 sk A, AH Tk A8 HL3% BUS 2%
B e f K E B %, 5AIFIMATLABAE B (4 0 B €. 48 S AE Fn SUB AR, B Bt
BV R 15 1598.33% . A T AFAE R B i 09 T B MR AR 7L &, BT 82 B
EEMERGE, RRAEFREENELEHREER WA FEEEFNE
I (Yaoetal.,2017; & —1&Fn F X F,2013), WAk % (2015) H 5 F 04
KA HBOW (bag of words, BOW) #% & F| F 4 R A, % # SIFT (scale invariant
feature transform, SIFT) # it 7 # HUE 2 E G 0YF1E, FUFBRFH9RFIR . Wen
% (2015 BUE, e, RARREHBESELAGENES RO REGHE
B, TR 15 5196.9% Y RIFIR A B . KARE (2018) EXAREE
S AT IRA B, REEE 2 B RAEM B BAFAE, JF 3T & AR 6 09 3R #AT Xt
i, RERERL) EHE.

124 KK F &k

@ RkZEGRANRE—F. EERWUNEFIT T, ABFGENL KR
THEE, N/LFHEATIERNARLE, BERBSARERREESES

TR E R A T, RS EE AR R.

(1) #5ha k7%

Zhu f2 Zhang (2011) F| Fl K-means #4718 & 72 #5 R X A iy X AR 48 2 7 AE
FEHEANE S, REEVEBGHA AR ERG, NFRBUFE, x 18 100
ek E B Rk 84.47%HRAHE Z . Lu s (2012) A fu [X 3814 45 A 5K ws
A, BLHRNEE 2 FEMABIEGHRERT, RALELFHEN
(support vector machine, SVM) i B s G #H 4T 2K, BUEBRFH IR R,
Yaakob f Jain (2012) #f ~f AR A BN AL EREREGHFERNE, K5

WA M B TE %R #8 (Fuzzy Adaptive Resonance Theory, FAM) ## £ ] 48 Bl

7
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BEHFHIRAIZR . Shen % (2015) | Sobel 5 T 42 B 5 oy 4 2 52 E A 1E,
% il Hausdorff distance 5 it & 1~ [F R 4tk = |8l AR L, s 5 FI K sk 246
o KRB B HATIRA, LI T R R A A 82.19% 1R K E . 2 AR K% (2015)
MR E B R EGHTH KRG, FHEREREUYTEKENHERT, I
Wi K-means 77 A #AT R K A ROFFETE . EERFMERE G, FIA SVM LI
a3, BAET 100%E TS E . Favret #7 Sieracki (2016) K A # Bifz 5 247 4t
SEHRATBUR R — R G HAT AT, BEFA SVM R EIAT AR KR,
R E LB N 86.2%F1 80.3%.
(2) REF3 Tk

Liu % (2016) % fl &£ T4 Fad X B e it § 7 ik 2 (L F = B4, ## PEST
ID k48 & B % 3] A# B4 4HAE, &/EHET DONN A T Ba KT, HEFHR
B # T35 95%, Thenmozhi #7 Reddy (2019) #|F & B CNN & xt A\ FF oy = A
BRBEEHTHE, 2484 40,24 F1 40 KB &, BHEL | E L 96.75%.
97.47%%1 95.97%. Pang % (2019) #|f R-FCN 7 =317 % HArte |, @R
RATEHGU G RN E - FRG TEAHMEAREM., Chen F (20200 F| A
RetinaNet R 5|48 % BF, & 7T AKX EEAAERE, 5INT KL fELFH (He et
al., 2019) 5 A A2 & & SCE G W B S 7, “F 34945 2 14 1 90.39% . Wang % (2020)
N CPAF ¥ #EE T T HHHE W4 CPAFNet A, k3 VeggA £
Inception % 4 5| \ CPAFNet, 1€ & T #F{EB & A8k 77, [BlET 3 T CPAF 4B &%
VggA. Vggl6. Inception V3 F1 ResNet50 DA % CPAFNet #t 4T )l 4k Fn |18 52 %,
H oF CPAFNet A2 2 77 5% iy i) kit 8] 2>, RAEH#HRILZ| 9226%, EFFFS 5
% B B AL B B M BE . Rustia & (2021) 7E4H 3T IR B ARG B Lol B R AT, 46
A ZET CNN By F ARk R b 4B AR P v BT, FMERARR5ER
HRBEHA NN FRRERETR, AEEHS % CNNEGL,EERAE
S KA,

1.3 HRENFEX

EHTAETMN, BAEEASTEYHE G, BRI LE
I TR SR, (5 M A K o BB TIEA KA SR E,

8
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Fte Rk, B G AR BV AT T 58 O AR Ay 4 A0 . K AR AR T ik
BAEH, FEAFAEHN, SREARFTRT EEGHE, AATIFREHE
Wit Z R E, LFER, MEH2REWRRLZRE, ATHRERLIEHZ
FER—FzH, EATEE 2 2 BRRAENAT SN EZSEZ —,
A E At AR R ERMG T kA,

RV ESRZEFHT MM RE L, REERO T EATERFREREA
REFTHAEH TN FEFFRER, AXUEHEGRAEA, THEEZLAREH
BiAMTRITET AN ER KT A Xk R EE ST T BN
LA E FHAT, N RXENEE kR T RER, L REEE R
HEEEEA; AHAAZREhEBLHR YRGB R, FAAEE
AutoML #HATH B )| A8, UREZWHREDNEFRER S, THIRERK
HEA RN KT BRUFEE et sy A7 e, 408 2T A T4 s
HHEBR R LR REEERAE.

AARBEAE L TRE LA 1.1:

W R
b
- BRG] —
W A
GekE | [merer
NG
i |— iak &
WA R L — _ 1
R — [ —
. L
B 1.1 AL

Fig. 1.1 Work flow
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F_F BHRRERKEENHE

ARG E R AR E RERA, EEFEAERFMO R EAFMEE o X
o g B A A n A aE R AR ALY 5k 5 AR R B ERAE, T L8 R Y BB At 2k
MATERBRHESEL AZTENFREASKERFORBOE RS F@H 7,
BEAABEREUARATEHGRSE, AT AHF TANZFHEEHEER £
BEZm, ATHEGRAPNEFHERET.

21 MREFE

2.1.1 Bk ARE

201920204 #A 18], FEAMITAFELERKX AR, L AFR VKB h
KA R T E., B EHRERGLA, REFEETENNHAE, 44
FREME, REFBWHREREBETIHHEF, #FEEAH-UEAGHE L

212 BAREERFHHE

Wik B TR B ME THAT KL 2, K5 EFAE R L VHX-2000# &%
DHAGRER ARG ERD S L) RBE, kWA RLEE R EESH
A8 K SCHER (T 4R 4 Fo 1 7%, 19865 FRAE A8 Fu 7k v 4, 1987; ¥4 #K, 1983; Shepard
&, 1987),

2.1.3 MHEE Lk o &k

MWEERETESAZ MR (B2 E%, 2011; REBMAEKITE, 1987).

L35 JE AR B DI ovvvereeeee e ettt )

5 T AR FE 3 J L 5
2 G K422, MABBAHA, M. GHRE, SRAEE, B
B e e Bk Al Salticidae
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| R REERRY 4
4 REAMBERE, F1REEKRK. HAIF2R, AT KTHE3. 4
E ............................................................................ ﬁi}kﬂ Thomisidae

F—. NS RAEFNME, F=. ONSREEMY; RER, Hhae. &
PR L& Ra WL (R, & T AR TRET&E, BT ELFHE

BT/ ) «vveeeeemeent ettt % & ¥ £ Clubionidae
S GBI BT, B I, BB T Ao, 6
BRI T, T E R, G T BRI A e e e 9
6. —fEHEAK, ERENA, SRENKLL., R THI K
B M8 Tetragnathidae
B AT, B IR ToBE B 2h o veeeeeee oot 7
TR, BWFREBTEERE —ATHEEREeee B kA Theridiidae
BT AR, B0 R BT T AT AR R T e oo oeeeeeeneeeeieenes 3
QAL EL A A S EIE ke S B IE e M A Linyphiidae
BT BB R, MR R IR, BFRR e % A Araneidae
OHESA , HE R B BT B 5 B A A e 10
HR7| 42-2-2-2; ®IFERARADN, IREA, HARE, BIWHETEHR; FR
AR 2 B A K Feveeveeeeeee e B A Oxyopidac
108 AEREL; BBBELETR; BARENEEYESE R
e A Lycosidae
NEVDHE—MRERE L BIKF, h g — ez %A Pisauridae

2.1.4 HriLAG HE W sk A K

WRFAALL TN+ FNE LR SEE L EE R T ER%NEEHKE, H
AT AG H % W sk A R k2.1 8 CREE, 2020).

11
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2.1 WILA % LAY E sk A R

Table 2.1 Summary of common rice paddy spider species in Zhejiang Province

#t Family fih Species
beligk Bl Araneidae VY 55 7o MR ik Singa pygmaea
T4 [l ik Neoscona doenitzi
P 1§48 Tetragnathidae HEfE B i Tetragnatha maxillosa

Rk Rl Theridiidae

kAL Linyphiidae

TRk F} Lycosidae

kBl Pisauridae

& H IR} Clubionidae

gk R} Thomisidae

ik R} Salticidae

51 2 14 i Tetragnotha vermiformis
FEIF B4 1 Tetragnatha nitens

VU B #5Wk Dyschiriognatha quadrimaculata
J\BEERE 2 Theridonn octomaculatum
X BEE 1% #4% Enoplognatha japonica
DU 72 Bk Chrosiothes sudabides
WA M ik Gnathonarium dentatum
£ HUR ik Oedothorax insecticeps
Tl 4L =Lk Hylyphantes graminicola
L 9 % /11 ¥k Gnathonarium gibberum
[% 75 Wtk Erigone prominens

FRL ik Pardosa pseudoannulata
LKAk Pirata subparaticus
1IR3k Pardosa laura

Z/NKIR Wk Pirata piratoides

3k Pardosa astrigera

SRk Dolomedes stellatus

FR4HWk Dolomedes saganuas

4% #ik Clubiona corrugata

T 5% Lk Clubiona kurilensis
=Z&4¢ ik Misumenops tricuspidatus
W SAE 1% itk Xysticus croceus

[ 454 2 % Runcinia albostriata
45Tl Marpissa magister

7+ IRk Myrmarachne formicaria
i B2 Plexippus paykulli
17025 3k ¥k Bianor hotingchiehi

W% itk Bianor angulosus

215 HEFRE TR RIENE

T RZ MBI FRENFEANEZ—, TR UULTFAF LT BATHE
HRFA & ETUERZRS SO0, £ EHMERFELTHeR, At
R B TAREE A TR F T U EEA AT &R H;EHAPIE & T & £ 7

12
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RN [ e VA 7' BT R B R MO R

b, RIETEHMRE &, S KEBEUT UML) 6k:
(1) =&

ZHEBERBARENLTFERSFBEOPITHE, FTRAZLFETEE. TER
5%, RAEEAETEARNEREFTRRENEES, A —BLEFATECE
B N FEAT AR NMEFOETRE T TRHALREREE N B KA
FAPL, R & 5% % oIt & SCRABI e 58 6 A = BB a & Fhoh aE

(2) #¥E#E

TP R$FEHET — AN ISONZIE B, #IF B F i1 & — 510 T A2 ISONAE R 19
o —NMBEETUALANEE, E6TUBEM—NISONKA, HAFHEAN
X EH R —FIDFE, IDRHE R ZISONK £,

(3) &7

THARATT A ZRET RFWEFEZIE, T A LB Z o s AT HRIEW
fEFfR . £NEF, T UFRE 2T RBERE 7APIE D RER =
& F e

(4) =i

MEFALAFEIETRETEENE, 2 AARET R EN— AN A&

Ao FEETURBESTENTE, ExRETEARSEnTHmED.

22 &%

221 FHBREARERCEHF SREHR

(1) M EZEH% Singa pygmaea
BTHE%MN, hKkA34ZX TFEHE, LFAMERKX; FREHEG,
AEER., EHMWEL, BLE, BEARAREH, FrREREERIHAL, &

|=1= S|
RE.

I

13
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EVE e FILT AR AR E T, FBUN. PR, 2% R BTN IR
B 90 E AT 28 5

400pm

200pm

B 2.0 7R R %
Fig. 2.1 Singa pygmaea
(a) M2k F EW S E W (b) M2k F T EW; (c) Afs; (d) ShEE
(a) male dorsal view and ventral view; (b) female dorsal view and ventral view; (c) male palp
expanded; (d) female genitalia

14
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(2) EHHE % Neoscona doenitzi
BTHE%HM, EgEKo~16 2k, 2hEFE, WFPHETERE, L8
HHERE, BR6E, 25, TRAEARNEREIN. FREEE, £0. BT
WEY, BaEEe, FORE, THRES EREND, AKX LFH—XE
W R G A EHREAK T 2K, RESER/NL, S E Tk, S ER

W, MmAERE,
EE M FEEFRRA, WPR1 L. WERETE, A F R,

2

!

B 2.2 3 ARH E %

Fig. 2.2 Neoscona doenitzi
a BEEBEN. b BT, ¢ SMES

(a) female dorsal view; (b) female ventral view; (c) female genitalia

(3) #% £ % Clubiona corrugata

BTEESM, hKkS5~58FKk, 2 HWAME, TRPHBHER, B
7, HAEE. kBT Ee, ERURERELHIMENKRIEE, BT
KWER, e, CEHETHE,

15
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HTL R S L 24 8 S SR P AR P R R P A A

EES M FLTHRE, LFRECASA. ¥ARBRETKAVEY, &
WA IR E R

RN
200pum

E 23 RE sk

Fig. 2.3 Clubiona corrugata
(a) 1BHEA; (b) ARECE (o) SMHEE

(a) male dorsal view; (b) male palp expanded; (c) female genitalia

(4) & BRI Oedothorax insecticeps

BT IMSAM, KK 253 22X, BRI mER, L EF7F—-7KE.
BHR—MAMEY, FEFHAIEeR &, RMARLRELSE LT T, kL
MR EAREDR, AORZEA-HALNAL, AELWTETEY. B
WHEL, kEE, BATERXLHARE ZH K.

EVE M ALEBRENASME, FEHTHAER, EEREE 2.

16
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250pm

€48

1 ISOT‘m

500pm

B 2.4 £ o sk
Fig. 2.4 Oedothorax insecticeps
(a) 1EFEA; (b) HEEN; (c) WHE; (d) BEEUW; () MMEN; () sEHEE; (g) #
W& s (h) fe i 2%

(a) male dorsal view; (b) male ventral view; (c) female dorsal view; (d) female ventral view; (e)

female side view; (f) female genitalia; (g) male side view; (h) male palp expanded

(5) BB A% Gnathonarium gibberum
BT &M, Rk 22~25 2k, B LA EEG. BXEremts,
BARER TG RBRER, HERABE, W7 TERAERJEHITER,
KEE, BEAEEME RS BERN, H MRS T . 5% L35
&, BRXEFFEEEDLR. BIHEMEREMN, HETRAHNBEIRL,
TGS THEBRE WA, FEETEEYHE/NA TR Y. ik
B, dae, NEaaaeh2aEs, REeRBMEIEN.

17
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200pm

B 2.5 BEHAK
Fig .2.5 Gnathonarium gibberum
(a) M EFEA; (b) BEEN; (o) BEEN; (d) EEEN; ) BMEW; (O SERE; (g) 1
M@ (h) ok 22

(a) female dorsal view; (b) female ventral view; (c) male dorsal view; (d) male ventral view; (e)

200pm

female side view: (f) female genitalia; (g) male side view; (h) male palp expanded
(6) BF W%k Erigone prominens

BT IR, MK 1721 22X, KMHAEREE, LHRE, EFELHE
WA, EREAMUE —HRW, FRAZAEFESRMOR, BEHTEAEER
B, KEHALET LI, BKEK 1420 2K, kHRFeMER, F7)
TBEFFFEEMAHE. FREBE, EVEREBE, BRAERERRERGE,
T 2 58 4L

EVEE: HERERD, LR HEBR/NNTEII.

£

200um

K 2.6 ¥ Bk
Fig. 2.6 Erigone prominens
(a) 1% @ W; (b) 1M E W (c)fim A&
(a) male dorsal view; (b) male side view; (c) male palp expanded
18
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(7) WIS Pardosa pseudoannulata

B TIRSA, MESRIRKZ 10-14 ZX, BH%AEK 8-10 Z XK. LM w TR
B, FERAEK, FEE. RRAEE, A ERFHERENENL, K
e, FHALZHEE/NRA, MKW FINEN RN, BE&e, EEHL N
Bt

ETE S RAAEL B, wEA N, EHTRAFTEE, ¥R K
eth t R A E A,

) — ﬁ\
B 2.7 WIFLH5%
Fig. 2.7 Pardosa pseudoannulata
(a) ME2kF EU; (b) Mk E EUW; (o) ALACE; (d) ShEE

(a) female dorsal view; (b) male dorsal view; (c) male palp expanded; (d) female genitalia

(8) WAKIER Pirata subparaticus

BTIRHRA, MESHRIAK 6-10 2K, MBHRAEK 487 ZXK., KMAEH/HE, 5
SZEOERN, PEARUWAEARHAEE V7 R, FHMNEE 1 £EHEH
3, RXUZEH/E., BHREBE, BEAAMNERSHEERA. FREMRE,
%%,

EVE M PARKABEFNR DN, SEHTHENT., HEXKT.
— AN, BEEAEFTHEENMIME, BRAREMETHINERT, ¥

19
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RTRLE, T—BHEAXENEETTHE L. BR WA, tHEFH, AR
Y A B B A R T

Al 2.8 WA B

Fig. 2.8 Pirata subparaticus
(a) MEERIETE X EM; (b) ShEaE

(a) female dorsal view and ventral view; (b) female genitalia

(9) HKIE ¥ Pirata piratoides

B TR, MHRAEK3.6-57 2K, LI HBE, FFHALH “V'
VR RM AT AR e AR FELRMEX, 57 F R A T MR,
MK TR, CENAL, MEFEHARSHEEHA,

EEME: 2WETARBHBENRESENT, ERKERKTHE, #
BRETREE &,

20
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400um

i\
] //,
7

\
\\s:.“

200pm

Bl 2.9 AR
Fig. 2.9 Pirata piratoides
(a) BEEKIE @ K@ OW; (b) M, (o) BEEAN; (d) AR
(a) male dorsal view and ventral view; (b) female genitalia; (c) male dorsal view; (d) male palp
expanded

(10) Z%y#% Pardosa astrigera

BTHRHA. MHRAEK 810 ZX, 2hERIEEE, RXEE, BRKX
EEFFEmAHREENT, AAFMEEC. FREHE, RRBEHRN, K
HRWMER, BE, 2HE, FEHAROMEBEEFIS . 18 HRIKE DUE S,
PR BB

EVE M ZAEETRE. B, REBKEESRE R K, £FEHTH
BrEE T E A £
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500pm

B 2.10 E47%
Fig. 2.10 Pardosa astrigera

() EHE; (b) ARAE

(a) male dorsal view; (b) male palp expanded
(11) # & % 3L ¥ Bianor hotingchiehi

BTBsA, MHBAKSZX,; BBRAEK6ZEX, LA BEE, £, F
rH—BH. REEE, FZWMALTEFENNRTL, MARETHET—4
M. F—PRAREAKFRKA, BHEREHE, BEF-Mam, F—xan
AT FEEP Rl s U AR AL

EESM: RERBETAARSOMN, HEBETERNTEAN.

200um

B 201 FR &Lk
Fig. 2.11 Bianor hotingchiehi

(a) 1% @ W;(b) b ik 28

(a) male dorsal view; (b) male palp expanded

22
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(12) B3 5K3% Bianor aenescens

BT Bksk M. BESRIRK 3537 2K, KA EEE, FHeeuwt, IFe
BXE, F—ARMAM, BO4E, BHTERE, £E5H “\L” BRA. H#HkE
N, ERREEEF"RIREMAERAaEHN. BATEEREE, HF
B3N, FEFREHARATLERBMEEN “ L7 B

400um

B 2.12 sk

Fig. 2.12 Bianor aenescens
(a) BEIEEAL; (b) M2

(a) male dorsal view; (b) female genitalia

(13) 48 B 8 Tetragnatha maxillosa

BT HEM, MHiREK 8~11 XK. LMAHEE, PHRMERMT. &
7 EWM, GIRFINMEM, BiHak, BERMERARCHER, BE W+
HERHNA —RANMB G, HFHHNEALH, BERREREE, Refm), |
ATHHRAR. BEREETHL) X, MEETFERGEFEL.

EEIM: MATRE, FLTHE., TX. AEEEARAMEFED
Poo HMERRAFEN., ERESHHFTEL, —HRF. BAEN L, ZEIRT
RRAKRMBE T, WELZETHE, AXTERIAKE.
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Fig. 2. 13 Tetragnatha maxillosa

(a) BEEEW; (b) MEREEW; (c) HEEN,; (d) HEEN; () MAER,(H LAZHEEN; (g)
ARG (h) ABE

(a) female dorsal view; (b) female ventral view; (c) male dorsal view; (d) male ventral view; (e)
female right chelicera; (f) female genitalia; (g) male right chelicera; (h) male palp expanded

(14) MW3E4E%E % Dyschiriognatha quadrimaculata
BTHMA KM ANURY, &6, FF P LAERX ZEMAEGIRL,
FERE, KHRE, BENTF LEAME, BTEH, ENEHLRAE, EH
WEY, PAEZFeLFNEE, EAMNEREHER, TREA.
B TAEW, ERAEIBEEE N E,
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200pm

B 2.14 WRE4EE %

Fig. 2.14 Dyschiriognatha quadrimaculata
(a) HETHRIEEMN; (b) A E

(a) male dorsal view and ventral view; (b) male palp expanded

(15) /\BEEKME % Theridonn octomacutatum

BT RS 2R AR N, BEREE 6. KM amHe, Fmi i,
BEEFFHMERGE —REHIR. FREE, HK, KEHBLHREK, BITF
HHEREECRE, AT RARNAL, £AHo A KBRS AL =,
FEAEADWE. G&EABRRES.

EEIM: ERBEREN, R A, TR EFEWNEERRZ —. EEAT
TETK M RN R
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B 2.15 /\ PEEKHE &%

Fig. 2.15 Theridonn octomacutatum

(a) HEHEW; (b) EEEW; (c) MHEUW; (d) BEEW; (o) —iH# % () MBS (2) s

o

3
(a) male dorsal view; (b) male ventral view; (c) female dorsal view; (d) female ventral view; (e)
one-year-old spider; (f) male palp expanded; (g) female genitalia. (h) male palp expanded

(16) X3t E 5% % Enoplognatha japonica

BTHESRM MREREREE, FFFRARE, LM ms R,
NRFETE, BHAEY, FHEE, BAFEFRELASHEEEHER,
BRI R E AR, R BAE e BRI ERR, M T 'O K,
ERMzts EREE, MEAZNaERTHAL,

EFE M ZAEFAEHKIAMAK, URHEE A, FHEpE, ML
MEHWALH, RERXEXEFLTH LM,
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200um

Al 2.16 X3EE &%
Fig. 2.16 Enoplognatha japonica

(a) Mk R E L (b) ARECE; (o) SMES

(a) male dorsal view and ventral view; (b) male palp expanded; (c) female genitalia
(17) W# 5 & ¥% Chrosiothes sudabides

BT RIS A . MR K 2-3 2K KHERTY, KEE, AEAE64.
HRXEFEH | KEGHY, RXBHE, S RATEEHNLI., BEHHRHR,
TamWEARR, PRERT, W, B4R | HICRER, EXR2NTURE EF 2
M. FEEGKE, NEAHFLNAK, FRHMEAIEBEIE. EHREK 2.5
EZEX, BHETHAGEL L, LEAREEE, BORRRZEFBLMEE, 2
Bl AL R T RN Wobh, E2 R RRENR, RN 1 A EBLEH &,

EESE: BETEAY, AL T LG,
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B 2.17 WKL F %
Fig. 2.17 Chrosiothes sudabides

(a) ME3RL B EE AL (b) SR (o) MBS E A

(a) male dorsal view and ventral view; (b) female genitalia; (c) male side view
(18) = RAL#¥k Misumenops tricuspidatus

BTERMN., BRAK46cEX, KEFKE, BEMEESE, SHAEN
RNTEENSFAWNAE. KMBRME R, BHBERNY, SESERTR. &
BRK 35 Z K, e RRERER, IS RARTECTNEREHER, it
BaEN, BRIMME—RRE, BMAH—PRE.

BB ZRRAE S RE TR 04, FRETREL L HERT
HA, ERSMREEFR, AFE., ME, XEARKRAEF RN —MHERZ R
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A 2.18 =Rtk
Fig. 2.18 Misumenops tricuspidatus
(a) WEFEA; (b) MEEN; (o) BEEN; (d) HEEW; () MEE; () SMES
(a) female dorsal view; (b) female ventral view; (c) male dorsal view; (d) male ventral view; (e)
male palp expanded; (f) female genitalia

(19) ¥ &L % Xysticus croceus

BT ERM. BREKSZEK. KEHRMUAERE, ¥FFHEHK, +
BACNFH” £ i FREN. HHKkEe, 20, EAMTREETR
SR, A ERRTE, EAEREMBEHANT HEL.

B ZEFTHEL.
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B 2.19 WAL E %

Fig. 2.19 Xysticus croceus
(a) #IEE; (b) kS

(a) male dorsal view; (b) male palp expanded

(20) R EAL%E % Xysticus atrimaculatus

BT ERA. MSRGA TEYERITMN, ERERDN, BREKY 7 Z
Ko BMBRETFFHAERE, WndEA4R6, BIAHMERR, LETH, ¥
RELHEE, BHTHOERAL, ATESLRBERL.

600pm

Al 2.20 KL%
Fig. 2.20 Xysticus atrimaculatus
(a) MESR E @A R EN; (b) shMEE

(a) male dorsal view and ventral view; (b) female genitalia

(21) E44E B ¥ Runcinia albostriata

BEKM AMBREE, ERLE-—FERXEFF AR EBEAL,
FRAERK, RXAFAEEY, WK “T" K. F—. —XdFREEK, LFAH
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DHEERBR/EN. BHEKMHEY, THRE, BEARaETANES, BN
FRCE-OSn-% R @
A F TR L

B 221 B&4ER%

Fig. 2.21 Xysticus atrimaculatus

(a) HHEEN; (b) SMES
(a) male dorsal view and ventral view; (b) female genitalia
(22) # 8 Oxyopes sertatus

BAEHA . RKN 102X, Kl ERE, TRPHARLEZENA. R
B, sATLHBERNHy, RXARAFWEEHE, BHALK, KmRA,
ERERaE, RARAMALTBERHD, REFRTAERSE, BT LHTEEYS
o

B AR EAR. BB, BEAZZ HAZEHRHWTR.
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200um
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A 2.22 #HSCH%
Fig. 2.22 Oxyopes sertatus
(a) BEREEALEEA; (b) AALE; (o) MR EEIA T TN, (d) sHHEZE
(a) male dorsal view and ventral view; (b) male palp expanded; (c) female dorsal view and ventral
view; (d) female genitalia

2.2.2 ¥ WAG H Mk I E R B

NEHBRHAFTEREBHFNRE, TUL TV EL I AT ER R/
RWEE, B EREeE T URMAHR LEEDw, RGE i, F—
MG ER, LETEFN L FMAR . 2T K EH®- T 768 ZEKEE I,
AR FHEHNRA, XFHRFREITERNZA AT HERIRA .

(1) %1% 3 RE B9 12 ]
FREFAUNMETFAZF TAERANETFRAANTTFRERE .
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HIREEE T A EHREE A frifEm <A CDN it TR ERERR
OMBIZGE 297%155;% 13MBISGB 80KBISGB 1GE5/4EGBS

REAEPH: 2020-08-03 00:00:00 - 2020-09-02 23:59:59

HEr s

B B

E2.23 =HFREHRE
Fig. 2.23 Cloud development console

R AR K E A EE 2 = om B B ¥ DR BUE B ey H
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@ ZITAEME (ASMIAR hongrui-8odqm)

o
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/MG /ST

azs

El2.24 7768 X b5 R T A 3R
Fig. 2.24 Upload storage files and obtain image addresses
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(2) BB ErER £ A

EETF R NP E T, RAOVE = F 6 7R IE 0 7t A T4
EEMME, FIREREERRkm LR EURAEEIRFEREIAKEE Y, X
LEEFRATDEFONI R A TNRE .

AR AL R BRSO\ B2 25O -

licec

"https: //686F-hongrui-Bodqm-1258712312. %

f-hongrui-Bodqm-1258712312. t«

E2.25 HEEFERTEKEIN
Fig. 2.25 Database interface display and data entry

2.3 /NEE

FEACIAM . BEH. KXFiR e &350 M sk AT R AF, #ITHREES,
] 2 B - VHX-2000 5 K T 7 5o K S48 H sk 9 BARH 540 0 RFAE, 7T
AT X A ARG E e sk B9 S B W& T 1B, [ B Al Adobe Photoshop CC 2018 %
REWERFH#HTBE, R TRERKTVARTERCES, LA HERTEL
LEHETMBOE R, B EW, Bk B RS A B HATRE H
B, MERHRENRANECFHRERET RENSERE.

B B, I 4% (5 I & & TR B9 = JF & o b %3 30 8% e A B sl sk JR & 40 4 B A LA
BAARFAEE R #ATZ w6 ARFA T 2B A, EEMHEEMHE T
AR DARE B A R Fu i ] W BN B /NR W R B R GRS R, ST LR
A E/NEF A E RN SR ERAT TR, AR TRET RS L RE
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=& ET AutoML BAE H sk 4%

BHE AL, MBFIEDFETFCLREAT N, Flao, &Gy EKE
AP T g Al 35 AT 9 48 2R A R B AL R R AR IR Ao (ESE, 3X B T B AL 2%
FAMRAZEREEFN, HFERBIARTZAES EHERE. FERK.
ERF k. Hile, BaLE¥3 (AutoML) 5| TRZ A xiE. Al
AutoML 7] UL E bR 3 B ML 88 5 3] MR 77 5, A ROR IR AT AR L B ARk
FREERE, NTENEFIEALEEFHNEARGENE S .

AutoML

n m— o@o ?\ 3
@ "lll adl L= fadc 5=l = B = Q“j}
LE &S FEAE T B S ik

E3.1 AL % X B RE UK AutoMLE 5 X
Fig. 3.1 Typical machine learning process and AutoML participation method

MEL TR LLE W, AutoML = B AL B F T R . B £EA,
MEF 2R+ FR A ZALIE, EXFHARRABR T X E a5 £
ALK R HRT AutoML, & 5By HLE ¥ 3R E £ ke o 78 2 fu A
FALEL, FAEFHREILTANEZEE, CURBEEFHWMEEE, EF
R AL E o AR, AutoML %2 V8 20 T 4 A A 45 6] o] £ 892 5] T A . AutoML HY
Bir2f KBS TR LS RER 77 %, UAE T BT LA 3| IE # 1y B
B, TUEY, AutoML NMIAZ AR RFHF I hat, MAELERERDO AT
T TR 15 L T 52 B 1L A 1

EZENEFIF, AMIEIFFAMFETE, SAAFRFEZRERAES
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EREFA TR AR, NRANGF I ZB P AET w5t o ilE R0 T,
B%, £ AutoML 9 7 X 2 #07 DL it AR JF 2 k. R HIRTE, AutoML H
HEFHMRE: T UASMRARENEIE S LI RFH MR BT
ANARE: TUEHREANEF I TANEE; SitERE: BFTUERRSY
A NZE&Ee . Fit, KT A T 8 Z 8 AutoML--EasyDL 24T 7 #
BE N EEE, UBRERNUEDNETFRBERS

3.1 ZEEEERAE

3.1.1 HEFHREMLE

SRR EWEFEE, AAFWARLNTEEEF AT L0 E ke E
GEEE, FoTP% LR E R HEEE LR D . RSP R B9RE B i sk 40E
EXERARAREZREFATHERIN. GRIWE &, EHEMEHEXEEH
EE R ERE L AR ERTVE T, FHENS A ERETHE T RNER AT,
ERERANBBEFEARENAENR R, BSEERFEIT1,2095%, FEHRERAR
1,0007K . FALIE % B r258%K . A% 1 F B9 % X A8 AL A Nikon D810, 4k A
Nikon AF-S VR Micro-Nikkor 105mm f/2.8G. F 4L #HUAWEI P30 pro. [ it 4
MRAE R EEERANEAME R, FHEF599%, AT KB RHE ik
L E

AXEWBAEITRWEERR, BA TR HE, KA1#TAdobe
Photoshop CC 2018 AT A 09 B Fr # 48 & 19 4 ¥ £ 40 — 1% & 4300%300. 200*200.
100%100% & A/be MG L EWTRAWEAERFRERNRE, Z— 45
ERE RT2¥24 % KN,

3.1.2 HEH WX 2

S B bR BB R B AR B Bk 4 R AU B, ALK R SRR BB R T
—HaEANGER, 7o EAHNRE, 5k E r |4 &k e B &
B 59:1. AR E 2185, WHEELIT25K; A18FF 1 B a4/ G & . [7] ##
MR+ a2 — MR E, —He3kK, EREHIIGE, NHEES36K. H+
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% & F T H | AustoMLH# AT A ) %, MR EF R IFHERER, 1055 H
Hodk B A B &30

#3.1 BHBRELEREE

Table 3.1 Basic information of rice field spiders

& BXRWT #F4 EXRT F4

B &

B & 58 R 3k ., IR X5 %
Runcinia albostriata * Pardosa pseudoannulata
J&. ECR LN , WARIR Bk

| Xysticus croceus * Pirata subparaticus

&

= Rk

Misumenops tricuspidatus

S S MR
Plexippus setipet
X 3t E % bk &g FHEU %

¢
Enoplognatha japonica Oxyopes sertatus
& 45 %7 [ % ,a%} E Ak

y
)

- e
Pl

3.13 YHAEWT

AR N AS £t e #290° | AP B % . BB = A0 07 ik xR R i) 4k B R
F#ATT 7, EIGENREL K ZEIME, 2 5]36117,8885K412,1445K
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Fig. 3.2 Number of spider images in rice field
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1835 %1 [ sl 1 2 AR5 B K3 20771,

&32 VRS ERRERR

Table 3.2 Basic information of arthropod

Paratenodera sinensis

FXRALT ¥4 & FCRALT ¥ A4
NERF A7 7
Cicindela aurulenta Vespula rufa
F A RER
Pieris rapae Chrysopa pallens
75 4% 45 TE Y A o 4E
Nezara viridula Cnaphalocrocis medinalis
IR Bk A
Gryllotalpa orientalis Chilo suppressalis
A B R T 4R
Nilaparvata lugens Episyrphus balteatus
EFR%E% &Rt
Cyrtorhinus lividipennis Nephotettix bipunctatus
iy FRNARAEF
Pantala flavescens Paederus fuscipes
RIHHH &R R
Chlaenius bioculatus Harmonia axyridis
P AR T] oA e 48

Oxya chinensis
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0 |
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E3.3 WM ERKELS
Fig. 3.3 Number of arthropod images

3.4 ZERNAREMZRIIER

FESATE R B 5R 70 F Bt BB EY R A v (5 B3 AT AR VE o« A0 (2 A A2 3
EHIANFTX, BABA Ajpg, UXHRGLATrREEEE L. wH345T

N
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v
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v
H

E3.4 HETETREE
Fig. 3.4 How to label the data
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ATEFANNANEHERERE T TK, AEEREWRIINT.

*)33 HENFEHRE

Table 3.3 Computer hardware configuration

Rk EH
H LA PR 12 #% CPU

P 40G

2R NVIDIA TESLA P4

E [H ¥ (True Positive, TP, Tl 4 1F, SZ PR 4 1F ), {8 FH M (False Positive,
FP, ¥ A 1E, SEFRHAI A 1), EFAM (True Negative, TN, Tl % 1, SZPrd
A7) A [ # (False Negative, FN, Tl 4 i, SEFR# A ). & X4 T A n:

oo — TP
recision = TP—I—FP
Recall = — N
CCat = TP Y FN

Precision * Recall
F1=2-

Precision + Recall
AL HEME (Accuracy). f5# % (Precision). # E#E (Recall). Fl-score
EL2EZHEAMAAZTFE (https:/ai.baidu.com/ai-doc/EASYDL/Ak38n30uk)

32 R EH

3.2.1 £ T AutoML B 75 H B kiR Fl A A

AT F R, 2R ARG HEE NWEERY £, HEHEAT
JUAN 1 B X AR s R AT 1R A
(D HAEKBEESHET L LR

A ELE R YIAEAE 100%100. 200%200. 300%300 4 & A /N T A A
AutoML W E R g R ; LR IERY 75 )14 %42 1004100, 200%200., 300*300

42



AN T e A7 H=% FT AutoML XIS FH IR G R

BEANTAA AutoML JIHER B KR, LEI % Rk 3.4 Fir,

3.4 RINGETE L HETHREN KA

Table 3.4 The performance of the model at different resolutions in the original training set

AR topl EBAZE  topd EFHZE  Fl-score RGeS T EE

100*100 81.90% 99.54% 78.710% 87.90% 80.80%
200*200 87.90% 99.54% 85.50% 88.80% 88.20%
300*300 96.90% 100% 97% 97.40% 96.80%
— ] 00*100 200*200 300*300
top LR

100.00%

95.00%

9p00%

85.00%%

topS/HETREE

oy
[E]
i

TR Fl-score

B 3.5 RIIGERR L HETEAHRIA

Fig. 3.5 The performance of the model at different resolutions in the original

training set

#35 RINGAETRALSHETHRALXFNERE
Table 3.5 Confidence of each category of the model at different resolutions of the original

training set

a3 =
Wt 100*100 200*200 300*300
B 448 2 sk 63.99% 97.67% 94.59%
O CR-N 12.80% 73.07% 79.46%
=R 58.67% 45.21% 93.12%
X 3 B 1 % Bk 29.35% 97.20% 90.05%
&4 % [ % 54.08% 73.85% 88.44%
WUAKIR Sk 36.96% 45.02% 95.74%
PR S5 %% 68.22% 81.53% 65.98%
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=R AEN 42.60% 61.64% 78.72%
A2 M R 69.98% 80.62% 96.59%
FF UM B 88.20% 54.63% 95.25%
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00100  e—200*200  —300*300

P HHEHEE

AEIEE

=RIER K IRER

IR EORER
E3.6 BNSETRLHETHERLRANERE
Fig. 3.6 Confidence of each category of the model at different resolutions of the original
training set

FIIGEIIGRENEIEERE

200*200 71.04%

100*100 52.49%

B5EE
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% S80.00% 90.00% 100.00%

E3.7 FYNAETALHETHEAENTHERE
Fig. 3.7 The average confidence of the model at different resolutions in the original training
set

WAE X 3.4 Fuld 3.5 Biox, 43K 300%300 B & AN THEHIEE )% T4
A #E, G EZFE, Fl-score, topl EHE | top5 EHE L HF HAR T 2 HEE
200%200, 100*100 & Z A/NTEHEENA THEAHEFR A, RIELK 35 FE
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AN T e A7

H=% FT AutoML XIS FH IR G R

3.6-3.7 Box, EEELRELFNERE L, 300%300 % F A/NTREE )4 HE
A HARHE .. DARK, Z Rk, F08%. FoUl%k. ROULE%. 2
Pk A AR EAFWB R BT HER E 3004300 FE ANTREEEIET
WA 0 B E R R,

#3.6 ¥ RENAET AL HFETHAMRI

Table 3.6 The performance of the model at different resolutions in the expanded training set

AHEE topl EFHE  topS EFE  Fl-score W E g EE
100*100 95.80% 100.00% 95.50% 96.10% 95.90%
200*200 99.73% 100.00% 99.73% 99.73% 99.73%
300*300 99.96% 100.00% 99.96% 99.96% 99.96%

o top AT
100.00%
BE= P tops &%
BE Fl-score

E3.8 ¥ REVNHEFF L HFHE THEERNRA

Fig. 3.8 The performance of the model at different resolutions in the expanded training set
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®3T T RENGETALHETHRAELRANWERE
Table 3.7 Confidence of each category of the model at different resolutions of the expanded
training set

. N R
100*100 200*200 300*300
B 44 B 5% 58.02% 98.67% 99.90%
B 69.53% 88.92% 99.87%
=R®I% 58.45% 97.94% 98.43%
X 38 B 1 % Bk 38.25% 94.67% 99.59%
=4 % % 78.34% 97.51% 98.94%
AR ¥ 68.29% 97.53% 99.67%
IR S50 o 63.99% 67.97% 92.56%
E # 5k 64.41% 96.45% 96.98%
S UM R 73.55% 98.27% 99.89%
FHEU % 60.99% 97.69% 99.96%
—] 00*100 200*200 300%300
BEELN
100.00%,
2508 gy SELE B

80.00%
70.00%

RHESEK

RiBinES%

=R K IRER

EVET e 3

B39 ¥ RENHEFEIHETERLKANERE
Fig. 3.9 Confidence of each category of the model at different resolutions of the expanded
training set
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I REIGESINIFREFIRER

300300

98.58%

200%200

53.56%

BEE

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

B 3.10 BEVNAETR L HRE THANFHER K

Fig. 3.10 The average confidence of the model at different resolutions in the original training
set

WA & 3.6 FlE 3.8 FTor, 4 #E 3004300 R & AN mHIEBE NG THER
WiAE = . HE & Fl-score. topl B E  topS EH XL FEMK T 4 HE
200%200. 100*100 & %= ANy "B EE N A TEVHAFR I REKL 3.7 E
3.9-3.10 Bo%, EAREANERE L, 2% 300%300 & AT nEE £ 4
B KRR AR F e &I, FHEEE RS HE 1004100 F72 2004200 % &
ANHBER BB —E R, TREREH, RS BHENEEENANER
BEHEFRAIME.

(2) HANGEY £ LR

AR R BEEY mHEE, FIH AutoML AT R B4, &
H BB MR E I, Bk 2 3 2 300%300 th & AN THEEY AR A
WERHIR
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#3.8300%3004 # R T R4 RAY £EINEFEER BRI
Table 3.8 The performance of the original training set and the expanded training set model
at 300*300 resolution

topl B X top5 EHE  Fl-score  AFHE HE %

R % % 96.90% 100.00%  97.00%  97.40%  96.80%
¥ RUIGE  99.96% 100.00%  99.96%  99.96%  99.96%
— R T RlEE
top LfER

100.00%

99.00%

98.00%

97.00% e

topS/EREE

k|
o]
B

BEE Fl-score
E3.11 300%300 3 £ | K £ E R BRI

Fig. 3.11 The performance of the 300%300 resolution training set model

#3.9 3003000 BRI S EE T 4 K AN E B K
Table 3.9 Confidence of each category of the 300*300 resolution training set model

iy F)| %% ¥ rlEil4E
EEE RN 94.59% 99.90%
B 79.46% 99.87%
= mZInk 93.12% 98.43%
X 3t E % Bk 90.05% 99.59%
& 1537 1 %k 88.44% 98.94%
AR % 95.74% 99.67%
WIS H) % 65.98% 92.56%
E 38k 78.72% 96.98%
F 808, )7 96.59% 99.89%
SRR 95.25% 99.96%

49



RN o i w7 H=% FT AutoML XIS FH IR G R

—_— TR —i %S

EREreE S RE RER

RHORE HRHE

—as FUKIR %

HAFREF%K
13.12 30030045 HE Y G R L RAERE
Fig. 3.12 Different category confidence of 300*300 training set

300*30053 MRS SR FIIBEEE

BiEE

82.00% 84.00% 86.00% 38.00% 50.00% 92.00% 94.00% 96.00% 98.00% 100.00%

E3.13300%300 0 X YA ENTFHERFE

Fig. 3.13 Average confidence of 300*300 resolution training set

B4k 3.8-3.9 M 3.11-3.13 7 &1, EMEBINEITIET, AEREEGRIF
ERE, KT RNEEHEA W topl EFHZE | top2 E#HZE | Fl-score. H#E . &
B2 495 A 96.9%. 100%. 97.00%. 97.40%. 96.80%; ¥ 7% & H A H topl
EFE | top2 EFE | Fl-score, f5# L . & B £ 47| % 99.96%. 100%. 99.96%.
99.96%. 99.96%. ¥ RENA SRV EEAZRBRRINAEEAMEE —FWER T
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ERFEERT RNEES ENEAESNER T RIARRERAT nIlFER WK
BEEEAAERA;, FHEGE GRS RII%EN 87.76%H 7 2| 98.58%. £k
ERRW, ¥ AMABBEETUARAEBEGRABR, BROBEEL PO
me]
(3) HZEHEF TR LR

AF BT LR, Ak E GBI EEET AN EEERE F T ERER,
M BEREHHEEEBRE T A THEANIA.

EARRA I F, 47 %A Cutout, Sharpness. Brightness = 4 #5 3 5%
BTN RA L BA T, TAREENANET RIS L HATHER
W ZMHEBAFHNFInEK 3.10 FTr.

*3.10 —FHEHERLT

Table 3.10 Three data enhancement operators

5T T £ %, 9 W R T
Cutout RAALEY B RE AR R 0 K3, cut 8, HH @ G
Ex0BEME P
Sharpness VAR T 5 1 T {}?‘ @,
Brightness BAEEGRE Q’;,

“MBERRAETERER WK 31 TR

30 ARAKERBHA T TRALRFNERE

Table 3.11 Confidence of each category of the model under different data enhancement

operators

ki FHER Cutout Sharpness Brightness
B 44 B 5% 99.90% 99.98% 99.95% 99.92%
WA Sk 99.87% 99.98% 99.82% 99.45%
=Rk 98.43% 99.73% 99.25% 99.68%
X3 EHE % 99.59% 99.67% 99.04% 99.41%
#1537 & % 98.94% 99.09% 99.30% 99.34%
WAKIR Bk 99.67% 99.83% 99.54% 98.09%
I SH 8% 92.56% 99.65% 99.13% 98.44%
E 3% 96.98% 97.57% 99.47% 98.19%
£ 808 % 99.89% 99.98% 99.99% 99.97%
RN 99.96% 99.91% 99.88% 99.88%
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—_— RS e Cutout e Sharpness Brightness

Heoksk XIRE HEHK

2R W\ EIRHER

=R kIR

FUEREHIRR

& 3.14 JE¥ 3% . Cutout, Sharpness. Brightness KIEWBEE FTHAREALFNERE

Fig. 3.14 The different category confidence of original data set, Cutout, Sharpness,
Brightness data enhancement operator model

TSR F TR T 8

Sharpness 99.54%

98.00% 98.20% 98.40% 98.60% 98.80% 99.00% 99.20% 99.40% 99.60% 99.80%

K3.15 R IELE. Cutout, Sharpness. Brightness¥XEWMHRE FHATHERSE
Fig. 3.15 The average confidence of the original data set, Cutout, Sharpness, Brightness data
enhancement operator model

Bk 3.11. B 3.14. 3.15 7 &1, 4 7|# /w7 Cutout. Sharpness. Brightness
BEHBETHERTHEGEL AN 99.54%. 99.54%. 99.24%, HIFHESE
98.58% 4 — R E By R BA KBNS, EHN%. aFER %K. £E
FrE%k. FUEEM_RBRNECENFHNRA; HATIHEFCHNEETRE
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MEREE. NEREKIFMEMREE, #irT Cutout. Sharpness. Brightness %
EHBRE TR EBE DA N 99.96%. 99.88%. 100%. LI R EH, i
TRWMBEERE TR EENBRAT —ENRA REAAFHAEHE RS
#y Brightness ¥t 48 % 3 5 7 p A8 &L (5 /N2 F A% H B sk R AU AL,

3.2.2 &£ F AutoML B3 B ah 4R Al A

AF PR ER, 2R NNEHEAT £ BEEBRE TR A ZNR
A H R AT I
(1D BANEEY BTXWER

RN REREEHEEY £EEE LEA AutoML #HATEA ) %, EAH[F
HMRENERLT, RIESHEN 12672 X AN THEET TXEE R AHR
BB . PR ER Rk 3.12 BT,

#3.12 RINGEMY KRG EBER R

Table 3.12 The performance of the original training set and the expanded training set model

topl E#E  top5 EFE  Fl-score HHE  HEHZE

B G & 79.40% 94.90% 77.30%  81.70%  80.00%
¥ wlEg % 96.30% 100% 95.70%  96.40%  95.80%
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— TR — T E%E
ToplAERfHEE
100.00%

TopS)ERE

bEticE Fl-score

E3.16 RS EMy RREVIGEER R

Fig. 3.16 The performance of the original training set and the expanded training set model

#®3.13 BBARAWERE
Table 3.13 Confidence of each category of the model

vk Ril%E ¥ rEINEE kL EN%% ¥ rneE4%%
NEEF 98.48% 92.28% b 77 3 4 69.85% 98.17%
E 7S 3 90.87% 89.10% REH 84.86% 98.55%
45k 67.26% 72.99% &P &t iE 34.07% 70.89%
7R T kb 47.71% 75.14% ZALEE 12.98% 24.69%
K E| 85.05% 99.72% A A 0T e, 45.02% 94.71%
B E%®  20.02% 50.29% 2Rt 82.39% 98.99%
#iE 55.21% 96.83% FHANARAT  9434% 98.77%
WHEFEFF  63.09% 96.78% Fefld 87.05% 98.25%
KT 48.33% 94.30% A1 4E 18.87% 79.55%
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— RS —f REES

NERF
T 100.00% JbFr &R
90.00%
FERTIE oo s
70.00%
60.00%
634 50.00% A
40.00%
0.00%
WHESE i b
10.00%
0.00%
EAYEEAE s
- T
Py e
SREEE wea
P )

E3.17 BB LKA WERFK
Fig. 3.17 Confidence of each category of the model

PR o T34 (5 %

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%

E3.18 AW THERE
Fig. 3.18 Average confidence of the model

ERE

Bk 3.12 ol 3.16 7 0, AR B Y AR T, AMERERYRITHEEE,
KT FTINEEHEA M topl EHE . top2 EHE . Fl-score. H#E. B EEL A
# 79.40%. 94.90%. 77.30%. 81.70%. 80.00%; ¥ 7t 4 £ HE A B topl /E#H FE |
top2 ME#H % | Fl-score. ## & . B EE 57| % 96.30%. 100%. 95.70% . 96.40%.
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95.80%. § RV A EHAERUR BRI A EHA AR ANRF. B£ 3.13
fild 3.17-3.18 ®[40, ¥ nE A EEA L KB B E B\ E KT,
BEREHM—RWES, FHEREH 61.41%4E 7 2 85.00%.
(2) ZEBEBRE T LER

AR EL IR, TR EGEEEETRANEELRAL T TR
BR, NFLERCWHEERETHTERNISA,

3.4 FAKERBE TS EEBWRI

Table 3.14 Performance of different data augmentation operator models

topl E#E  top5 VEFE  Fl-score HEHE  HEHZE

RHEE 96.30% 100% 95.70% 96.40%  95.80%
Cutout 97.20% 99.40% 96.70% 96.80%  97.00%
Sharpness 96.60% 100% 95.90% 96.40%  96.00%
Brightness 97.40% 99.90% 97.30% 97.60%  97.20%
— EHIER Cutout ——Sharpness ——Brightness
Top UL R

100.00%

99.00%

98.00%

97.00%

—— TopS/EH

4

jip|
)
+#

B F1-score

E3.19 TREEREE TS EER R

Fig. 3.19 Performance of different data augmentation operator models
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#®3.15 AL KANERE
Table 3.15 Confidence of each category of the model

W B )| & Cutout Sharpness Brightness
NE EH 92.28% 92.87% 90.26% 91.97%
4 3 89.10% 94.82% 80.85% 90.29%
1543 ¥ 72.99% 84.14% 88.32% 84.32%
7 g7 bk kb 75.14% 94.23% 91.92% 96.37%
& & 99.72% 86.31% 86.04% 73.62%
JB 4% F 50.29% 64.03% 86.36% 63.69%
# i 96.83% 70.01% 71.47% 82.99%
N EFH 96.78% 32.92% 18.88% 15.70%
e K T 94.30% 97.99% 99.56% 97.37%
3t 77 e 98.17% 95.92% 97.98% 92.34%
KEH 98.55% 52.17% 68.07% 51.69%
FE N % vt e 70.89% 98.69% 98.05% 98.87%
A e 24.69% 94.85% 94.64% 97.52%
oA A 0T b 94.71% 98.15% 97.42% 95.99%
JASE 98.99% 97.18% 84.05% 95.07%
F R A e F 98.77% 98.42% 97.23% 99.45%
e E 98.25% 87.95% 95.18% 79.21%
H A A 79.55% 87.96% 86.90% 87.61%
— EEEE Cutout Sharpness Brightness
NEER
shigfgee  10000% LA ERS
oo
ki gl 0.00%
/"' 70.00%
60.00%
el // $0.00% KB
40.00%
30.00%
= Z (A ™
L bEe L \ / By
[
a
%4 \\ //////’\\ \i;\\\\ e
ERIE kiR
DEAEE = &

BEEGE
K3.20 AL KAWERE
Fig. 3.20 Confidence of each category of the model

57



RN o i w7 F=E FET AutoML [¥IE HIBNME R B2 1R

BT B

Brightness 83.00%

Sharpness 85.18%

Cutout 84.92%

BHUEE 85.00%

ERE

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%

E3.21 AW THERFEK
Fig. 3.21 Average confidence of the model

B & 3.14 fu /] 3.19 ¥[ %1, 473 4r 7 Cutout, Sharpness. Brightness 2 & ¥4
BHTHEAEERFARRRREEENT - REWES. B 3.15 E
3.20-3.21 F 41, #/n 7 Cutout. Sharpness. Brightness ¥k 15 3 7 & F xt 4% & gy F
HEGELHADNREABR, RELEEHEA EHE fo 4 B £ 5 5 i Brightness 4
R RE T RE R R N /NEF A SR AR EL,

3.2.3 A B E Fu kA

BANWETRG, EERNFTHERLAEL, RIEZEA By 5 0 it URL;
API Key LA K Secret Key, HEfE/NEF W= B4 #ATIERK A, £FA API
Bt 2 g ek BLE| access_token £ 4, K ELZE| access token Ja, b [ F By HLAE BK
Base64 15 & [ )| 45 7T sk IR 15 YA AL 2 O M dik % 30 ok, B EIRAIZE R

BANAZREFERENEREAER R, A AR DR 0 E
R EEERMRE, BB RAANE., 2K, FREFAESH, TFEMUER
WAIME R AR B EE AU ERANER., FEEMFHEES, £FA
AR AR
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3.3 /N&g

AR E BB H kR A B A o R A A R R Ry AR AR, ST
RHEREGHHEE, BEoHENG—. BEENT R REEMHELRL
FRABBOHRER, FHNER T AA AutoML RN EHHEANTLE.

AFEFEERT AutoMLIVAF R A %, MERL BTHERAMHEEE
BrMEEER. T RABEER, KEAFEGRERA, 7~ 4£H4117,8887%
Mok B A, 2,1445K TR E AR, RBRERAWEERRE T, XHTHE
BAEH B T SC B R, 6 4 fm \ Brightness#0 i R H T B A & 44

wEHAN ZHATERNEE, EMENMEFFRTRA.
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FNE FEBRERRAMGEDNEFNITREMA

INEFRE—METHEFER— AR, TERETHERMEA,
ToH/ L AT T RAZ R B /NEF R AT 20154 LUS-SDK Y B 7T T A JF
RAHIAENIGAE F o TR, ERAANMIMGBER T Dt —Ho .
fB/INEF &R EA BT R .

R = RV,

@
2015 #ME 20165F1A B+ 20169/ /M 2017618 & — \
7 1S-SDKM MM ENR, BERIEXAMN HNERF LS
MAEXIES RS A
HEMNERF
Y+
20174128 11
@ ﬁ HRERF L
~
I IT1 Z -
°, <> > @
2018598 H 201848AF 2018%7A8 20184E3AI &
BREgARE BB Frig®m e/ MmN, #HEg
INEF TR hEEAE BEFERRBR ZHRHEDOEAN

E4.1 MEFRE
Fig. 4.1 Development of WeChat Mini Program

IRFHAMETF A# TA#TRE, TEOAOMNREXHLAK, 2525
A js. json, wxml, wxss B . — I HTE/NEFHTHE R, HLAFTXT
MRBE X, EABIRERF, appjson /NMEFENMHEHNRE, @87
BNFEABE, TEHRARGIE, HXTFEHNEEE NS, appjs FEET
/NEF T % b A B BB, Bl e/ MR T AT RS G R & fit &2 B onLaunch. App.wxss
S E B A X wxml U B K A0 A B H#AT AL, E/ANE T BB A E E A
Fo BJIHRBAXHEMELEUTHRAERANLA . £ANEFE@, 7
WHGE IS A HRAQER P EE: mEAFNRET, RRAFNLES
%, BHEMEBEREMART NEFEERER. AR wxnl 0 wxss 58K T DMEF
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WE et 2, FFRTET js WEHE T AN ENFHNETMEENT A
EANEFINERZ T, BEFRH®T F 0 APT B o E LAt

BRE ZEER

Native

WIEE i

HTTPS Request Web Socket

B=TIRS =

E4.2 MNEFER
Fig. 4.2 Applet framework

T8 3R BURE B B sk e Y S AR R & T DL R S s R A BLAPTEY Al | G L
AXE_FMEZF), ZRANARGDNEFEMESEN TR, AR H bk
Fh kA28, AF ek A KRR T — KBy B R A R .

4.1 % H $o ¥ RR A fE AN PR

4.1.1 NEFTE Rt

AXTF RN F L ER T EG RN R asRR 2N EFETUE
R AR E sy F R, DR E EERKRWERRE, £, REs
EE RS AP, EIEST A 1S s AT RE . EEEIRA

ZNERFEREEES AHFP 7 T RNA CRA A 2R FEAER,
“RpP” BREERARARGRAFAEHZIEFH, BRREXERTEL, T
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KB PR, R EEFERE. “FrENE” Ehn b & T 0% E
DR Mk O N B AR, AR AT U Al BRI A T ' & — A
MR ESRRIFEEERE. “RA” REBEELS A LTHEANHRS. LEHSET
AFPRBIMEE R, THEH, A BRI RANERURR P FEEANES, 27
LR TUE B 3h B 4 A A B 4.3 Bow .

{ RRIEN R

——  wa ] pammms

L mALeEa \

wENERFR | o uEE
 ESHE ____{ R \
*————————'{ SRMBME | EENE

4———{ A }{mﬁﬁﬁﬁgﬁiz

K43 RENMFRELEH
Fig. 4.3 Page structure of WeChat Mini Program

4.1.2 N FIh BRIt

(D APEX

RAPEERZNEFZH, FELRRMEZNEF. BEFEMNF ZEAHRK
RAPEKE. REMHECEEL, RRKAEEXRFATEANMF. MFE
TR A 4.4,
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NMEE FTEERSSE REEORS
MiniProgram Developer Service Wechat Http Api
wx_login() ZXEX code .
wx.request() AZixcode ‘
E sREERRED E
appid + appsecret + code ‘
E‘ session_key + openid £
BENERS
: Sopenid ,session_key B
L REBENERS
F—
¢ BEMERS
7= A\storage
wx.request() ZFILEiER
BT BENERE R
’: -
; BYEENERES
Eigopenid #1 session_key
EENVSEEE
MNE=E FEERSSE MEZORS
MiniProgram Developer Service Wechat Http Api

K44 HEDBFERRERF
Fig. 4.4 Time sequence of WeChat applet login process

(2) WEBRERRE, I, BRFET

TR RNEREF, FOR A TR F & ZA T E Ak e s B,
e LUk B — Mk R R R E, EIZ AR E PR T A sk ey
IR, £EIUEURMSHERECE R .

(3) 7% H Wk & 3R A

£ CRA” REr, wT CLEER #E, AP UEFLFERnE
RH WA FNENATHRFANEF L7, FEZWRRAERETRE

“RA” FE.
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4.2 7% H Yok R A 1R ANE 7 5L 3L

421 NMEFFRAHE LR

AR F A /NEF B I & B 5 4 Windows 10 HUAWEI MateBook 14
(intel(R) Core i5-10210U @ 1.60GHz 2.11GHZ); JF % T B {# i i& i f#t #ywindows
IR 5 I & #& T A Stablev1.03, &3 RS £ = B+ Tk B EXAMK
AR FIATHN=I RBEIEESE.

FAZTIEETEFES N: ¥E2E, TEL, ENE. BEH. FERXM
FIREAA#HS. FLETAEREWE 45 Fror.

E T SR (B &3 AE 08 Ko eE B eSiesls

n o = & N

LU e R

E4.5 FRETLRFE

Fig. 4.5 Developer tool interface
4.2.2 Ji P BB TUE B K

O P B X REEI
RPERETOEREHAMERAL, & 500k GIRHETURRT
Hpbx RENRNSHEE, AP ERRTLE 46 7.
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eeeee WeChats 10:22 60% @)

ISR e (®

BefR

&) &
Ha6 AP BERE

Fig. 4.6 User login interface

</block>

<view class="user" hidden="{{b
<button type="primary" open-t rInfo” bindgetuserinfo="getUserInfo™>
PSR
</button>

</view>

E4.7 P BFFE ARG

Fig. 4.7 User login interface code

QW £ N BT LI
WENERBEEAER AWML SRETFRANLEE, BFT
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JUAS 5 B o gk 09 B s 2 AUAZ B9 T 7 IROK BB B LA LR LR B A o A
WMk fE ks R T A AL ERANENTMA . HEANAFRE LR 0 E485T
o

eesee WeChats 9:39 96% (mmm)s
#1eas) e ©

SEST =SEk FEmESR

LR

'L 7 1R
T\ &

= MENE )
E4.8 FERNAFE
Fig. 4.8 Type introduction interface

P

bR A- 28 T AR SE IR E 4.9 R .

r" indicator-dots="true" autopl lse" circular="

:for-item="item" wx:key="

IM#HL" items="{{weizhu}}" type="weizhu"></indexmodule>

BERL" items="{{tiaozhu}}" type=" "></in

HEL" items="{{xi hao}}" type=" "></indexmodule>

A" items="{ gzhu}}" type="1

u}}" type="xiezhu"></i

items="{{qiufuzhu}}" type="qgiufuzhu"></indexmodule>

{daozhu}}" type

E4.9 FRA-AFE NG
Fig. 4.9 Type introduction interface code
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@R A @ =,

RAFEHCE &R LA TN SMETH BT E EEWIRAE r; &
THHREEEABRAANER, TEQFRANEHRURTEE; F0K T HH
RAPEERERE EEREHENEERE; R T RS EREHRN M
Hfr. RAIFE A EA105TR.

RBIER
&R AIfSEE
SR 0.9967
g5 A 03 0.0009
FAREER 0.0006
() i a
iGsI FENE AR

E4.10 RFIRHT

Fig. 4.10 Recognition interface

WA TUE AR IR ] 4.11 R

67



RN o i w7 U R B PSR KT K 5 R

" mode="widthFix"></image>

"R EETR < text>

</view>

" wx:for-item="item" wx:key="name">
tre>
<view>{{item.name}}</view

item.score}}</view>

</block>

<button type="primary" bi ace SERREF</button>

</view»

E4.11 RHFERD

Fig. 4.11 Identification interface code

OL LS e R i)

Wk E R E X B AER LW ET B KA. BERARAE
Bl . EARAEE R LR EEIM; R THNEE AT ST MAF. Pk
B EwE 4.12 .
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eseee WeChatz 9:23 96% [mm—m)
< ARSI e ©

=1k

ETEGRN, EHRER4-6ZX, RBEEBNARMS
Z, B8, CBNESSERENY, wREE, BREE
BEASSMEHTENR, TRFEES "V I3, IMes

E4.12 Sk i5 5w A
Fig. 4.12 Spider details interface

o bk T AR KA LI ] 4.13 B

/iew class="item-t

}"></image>

1]}}"></image>

E4.13 s dtE R Em A
Fig. 4.13 Spider details interface code
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4.3 % H Yo ik s R A SR /NE FF A0 B A

SR L ERIBAE/NE TR T8 B fa B s sk ey K € . LT IR F LR
% 4 HUAWEI P30 PRO. M 12 BR A5 # Version 8.0.1, F|JH FHLxt 72 # i + F 4%
H sk A A AT, EMIANTEAZHETRKES, EAREFEWHE
4.14 TR,

bimtebed FLFRLS R © % 10174% W01 10:08

ki) . ©

ELT:

(E——, AR
@ . a i
E4.14 RAERE
Fig. 4.14 Operating procedures
WA ERwk 41 o, FRRADEREY 76%, XBEHEKR. EH%Kk.

AR I SR e R B, ZHIRIRA AR A AR
&A1 HEMEFRA SRR AR

Table 4.1 WeChat applet recognition results of spider specimens

GiES E#HE S E# %
=Rk 80% ECR L 90%
X 3t B 2 % 60% 85T % 60%
WARAIR 90% WIF L5 % 70%
55088 90% E 3% 60%
RS B 70% B 498 2 % 90%
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4.4 /N&

AFEEZENBUENEFHOEIAILAE, WDNEF TR 2 &5 LT
W, FAEEXR. £, RAFHET —RARENMNETF. AFEE &0
Beh iy H sk R €/ R LR E = F /R AAPIE & BB ENEFF, TR
D H B R FInEERRER, ASEREMRSE, LB — L% LAEH
BT RRAE R, FETHETRIN S FERENITRE.

FlaF, X E B sRAT AR HAT T RANIR, FHRAERET6%, EHREE
FAZENEEER, RS HRPROAANEZRKE, BRELHATEREELSR
— R .
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2

Bal, FIAATAGRAELR =, #ATHE EFNTE, k%2 &5
R B RE, (EHEHATHE Y L HUEH AT, Z2RFAATE R TR
M BATIRG, R L ERNHR, NTTRERESEN ITELES.

1.2019-2020 FAEHTIAM . B, KA FriR b4 5 AT B #EAT XA, R AT 22
FhAE B sk B B, Rl A B R R G R AR T A 2098 H bk R & 451 E
Fo xSEAMRTHALE A LNBEGE R, EmEM AN, EXTskeid
g fu st e PR A AT R B AR, A B R A S R R E SR R R T RIF W &
ERE AARBENRGRERINREE R, HER RS RNEER, K2
tEERN, SAEXFHFEHR, MREHRSREFHIEE.

2. 413 E Rl A TT BB S P WS g D, AR SCE R R AR AL & e kA
REANfE R A, EERE A 1,209 5K, EHIZALA 1,000 K, FHNHEHE
Bl 258 5k, W43 Rt BE M E A 599 TK. BRI E F ST HES
7, BG—EG S HENER L, RIET BmoRE )4 ET RN ERR RN
I, BlIAETHE T A0 = f T E ##E# % H T Cutout, Sharpness. Brightness
ERAEBARE,

BAXAAMETAZE T ERATRFHRE, KHRBENREFERAE4
B NRFE, BT EEEREKN KNG, BBEBRFRRAEENHRE N
R, a4 EARB .

BT AN AR BRG], ERXHRFPRAETRS AR, €A1
RARTIEHEMNEE, BREWT:

(1) G E sk B GBI ER, KK ANREE ke rmEEE
TR, BEE ARKER, RADKEREE LW AR RBHBTAR, FR450
BELMRNBEESR R eSER, FEERHESE.

(2) #ATHEAY AR, AXENHRERFEERIALTD, BEREERA
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