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Abstract

In the new phase, intelligent and equipped sericulture has become an inevitable trend of high-quality
development of modern sericulture; however, the management of Silkworm rearing in the past
still faced such practical problems as labor shortage, old equipment, complicated control, low
standard and lax regulation, and so on. It is urgent to reform the mode of production of silkworm
rearing. Based on the research of intelligent monitoring and control of Sericulture Environment,
this paper discusses the development of sericulture management system based on intelligent
perception and deep learning; combining the real scene of automatic and labor-saving sericulture
production, relying on the intelligent perception technology of Internet of things, the intelligent
perception, recognition, transmission and processing of the environmental factors and the deve-
lopmental state of the silkworm are carried out; the development process and the environmental
state of the Silkworm are accurately mastered; depth residual neural network Algorithm (DRCNN)
is used; the multi-feature data are extracted and classified and fused; the data standard of seri-
culture should be corrected in time; the production process and output technical scheme should
be monitored in real time; and the automatic decision of sericulture should be provided.
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GRS ML, KB REFRBIRRE R MF R ERKEERESELIEEEE, @l 2 200 s
FRAE, LR RSN AR 2 SR, S Reth . REEAL R A T, R RN, A
fh. B&IFRE “RETFHARY ISR [2]. EXRpFEmR, Z2RHANTIHRE. BE. LR, &
HIREE A A ARSI R U KB EK KGN B LSAT RIREEATIHE . /i, R
AAERE, FAESRIHHEEREERR. BRANEmERELE .. SUREERKPEZE &R
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LeNet-5 A5 15k 5¢ Bt sh A 8 B 7 it iR, JF5Bh TensorFlow F27 RSB LeNet-5 #5744, HZfiEK
ST EALLGE ) LT 4H (visual geometry group)dE i VGG MIZ&[5]. 5 5% 2 M 2% (DResNet) i i £ 2k 45 1
SRR INGRRE AL E S, SEIL TR FE AR 4 M 2% (deep convolutional neural networks, DCNN),
f8HC HAG SR RFAE SR ANRE J1[6]. AR RIS T RN Ze, D) TR S 5 SR B IR )
FRIESEELAE 77, LA DCNN Sy2Eah 1 ok N 45 75 H AR iRl K s iR s 445 21 1 8 ar N o —FpdE T
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Z REEGTHE ML R AER R AR IS AE S RN TT 7], PR ZE IR 25 S LAS IR A% #8
PR T B RIS HE

MR, ETIREEIMEG S B EFRMREAR, BERTIRZ ma R AR . nde & b s A
MobileNet. & T #HZ4EFH R 1) NASNet 25, TEIRIE S I 1 ToATISA |1z B [8] o TR B 2% 2 AR
W H AR AR 3 2H R-CNN R 51 B H brfa il 532:, YOLO. SSD R IS5 M Bk, SSD AR
i Faster R-CNN %% R S HESRIE , 9P B AL A HERf e A S 1%, #2047 SSD BBt ek 5032, 4
DSSD. FFSSD #i£5E, RA$ERE 1 H AR Sl EE[9] [10].

BHRBRE, MHMZ STC ARG 52 RAIHAFHL, FER— R TR RS, ReugHErA L
S FRIA R R A . Bl . B REEEIR S M DRe[11] [12]. T K. oM s, R —Fhkk
Tt YOLOVA /NS BE IR A S, T s (6 B 2 X 2 B sh i SO 78, SRASsh K/
SIATRFIE[13] [14]. MR B, BHIREBERIE M Inception v3 5I NAEWIFZGRH, @i 25
Rl SR A AT IR S ST RS B AL, IRPIZFRIES] T 94.19% [15]. IRFEEF A% B H G
FRAE, BRELAKCF Il R4, RGO RE . (B AR AT E — e FE P AP TE LR R M, A 54X
A LR EE S, HHRZHOREET KRB RSN YR IAT A, X 5 A ) 25 Rk 1 52 2% ) 97 5
IS ABEAAR R B RS BRI 7R D>, A BRI RL[16] [17] [18]. 283 5 T 40 el A AR i 2
SIHAR, TR EE B A0 4 I 2% 2 =) 9 (DRCNN), %3578 5 Z R BRI % B8 [6) R & RS S It Ik n, of
HRERTmZ R L EMAELATE, B REI AL, NERESLE S, B, REEARE
AR ZH[19].

2. FFEHEST
2.1. FFEHBIARIFE

RTHORE 75 )IRBE TR A TSR U B A KR I MR T AT B ST AS
AEAIRAS 5 1T DRI TER B A5 PRAS S0 . BB T BT ( )8 SNRIE, 19, 4hE
BE GARIRES, PR, FUTSLECHBRIIE. SRR RS . RKI KR RARIE KA
Ml EEAPER TR AESR R BRIE, FEYMARRIOA N . EEFIE,
LA FHIREIT B SR SUBAFIE . 70070, SR, MAMOR. (B 5IE . MAREHIE. Wik
AR
22. RERERT

99T BRSO A ST IAE RIVR A8, I B A IR SR DL A, YR TR FF A
KERTRA I R BRI BN A, (SRR A, WA 105 3
BEALTE, SERC MU VIS RGN, FRERIGITR, SEILRERE WAL, SR
EIRBIU AR HIRGS MR, B DRONN Sk, A UREURA R G L, VIZRIRapeA i,
HER TR R MRS A BN SR OIS B PR S P RUR B BB, MR 2 e et
R, ANE T BRI WRALE. PR, WIEETEAR, FRRERESE, RURERRT
Ko BRI IERA TR L
3. WiHIAR
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AV CAFR AN 1 Xk B AR SRR IR A i Rt P S e ) R RE SRR L R S A B T AT Rt
%, EPRRFEABME L FIREEL o a0 A, W, 3. AR, fF6E.
SESERR R R, £ IR R ZE AP 22 M 28 AN 2 IR B R S BOR, SEBLIR T Al AR 2 YA S I
AR REAL T . RG], B R RS, KRE=E( )N SNE. RN, LR,
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I RAEAE GERRN, JHIL 5G MIZAL R B R Gl hty, i 2 R BARAFIESR I N IR R ZE A e A
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BB, N R AR AL B RS T . R G R AL B 45 TR B RIS S A 3 s ] oo v 5 T B
TR o FH PR LA B PR S X SR e B AT A . Al B EORE, I AR R
H AR L i 5

3.2. RGHH

3.2.1. it EHl

ARV AL VR IR ZE AP 28 P 2 A R AR R BRI AN 7 AL B 2 PR IR B i, KRR 2] R
BVEGIANFRERG, AR FE RN BB 7 A A RORAS S e, 34T 2R R b, did %
M~ ZESAREIRE R, B PO, RE. B EREGE. I ERES REHKTE. H
PR B PR = IRkRS . RAWITHEFEIT R ZigBee JRIZT KR S5 2 AL B IKNFE T . R ZTT
R BEIRIZREY . WP R BRI SR E A MG NIRRT . BEEMIEAM 56 Mg QI e
Hode e %

3.2.2. RGHIRL

REEMOIEL SRR AR . ZIEBARERAAT . BB E 4RI FRFEABR %, 2
A F R AN ETZ, 2 RSN . 2 AR R R EEH#ITRE( EAABENREAR
A& B IR AR B0 . SREERT . T BT AE L RTU B8 SRAIRBE K. 2 Hmih
W28 AR B 4% DA S AL . SZ AR O 55 . W E 2 S S HORE BRI, A s R
AR DRI, 2 s B N R SRR ,  [FIRE, R EE TSRS A A R, U EE R4 R
Gu LI R ERIGE . 2 IREIE LA R AR IUR . M. BRI S A REAREAY
W, BB ESE B B0 B 5530 2 o 2 VR B R 0 A7, SIS SE BT 7R B RO B A R i
ARG, 472 5 RESEE I B A A BN FEAE At . S PR 4 SR BUZ 8 o e . Bl 2 R
FERE SR R E A Im AN BS O bR, 1A 2 22 YA 1% ZE A v RN A R A AR A H . BRI 2 BT A
2 RGO 22 VRO S R . L KBRS, FRREAT R EHEAT IR . BAIE . RoE. TR
FEBAREARE NG Z R IR TR E A A SRR R A S A, SRk (G B A T 2. 7
S R £ A 3 1 B BT SR P AR AR 25 W 1) 7 1 ) 97 A ST A A AT A REAR AR BE BT, AR 2 IR
BAULES, 4P R EEE ER TR . AP A NE ORI . SdEdii. Sk, r G
FUMFE B 25 . R AJAX BIRSER R REIAR, X2 500 A0 R IR A & BE A1 . RGBT IR E 22
FE R, IR RSO G, RERETH R R RE AL EE R SR [20]
3.2.3. RN

IRIEBTN A W FIEE TR T AR A R BB 25, 5 S T 45 T 0 2L AT 5 K 1K Th RE RIAR
IR . BT REERABHAREL SRR . SRt s, AREIEAEAE L,
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KB ZE M 2% ResNet il I 7 A MIZRIR FEAR A IR, SR RGO A R () ) BN X e K IR S8
AR MR 2], REIZ s RPN 2 R B EIR IO 7 Rl & s . A7 N2 SR I 2Rt Rk
HIREIEH D RRE LM G3REG TR E RN ELE P RBHE R, 2 E oA N2,
AW g IR IR EGE 1), W3 Iz AR BHTIER 2 2] . AN kS5, &
XTSI 8 A A B UE K AT R AR IR 9IS o IR ARRE AR BLAT B BRI R RE P21 3 FRIA 51 96.23%,
Horp 5 i WK ZoR AR AT AIA £ 98.45%, 73 4b 3 F A Al IR IR AR XTI, ~F #2974 87.52%.
ETLLERAESSR, ARG UISEHBIRERIER T K&K E Y BN ERRREE 2155 WAL
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Figure 1. Technology roadmap of intelligent perception and deep learning of silk-
worm rearing data
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R GERBEHARRN T 2 5 2 2GR 2 W48 RUAE 73 FER 7 TR AR SS R LR T IR T A SRR 2
WA ERER A o T A PP T | /N A (1~3 )L AR Z (4~5 ) BOR 5 2 7 50 W 8 RN,
TR FEAFR K BB B AR KRS LR TSR AR TR 2 2 525, %k
AR B R A BE, PRI Tk 98.60% A . HAT, O M B AR R AL AR
HEMLT 90%, ML, ARG ARG EMLENE. ARGERWAT P27 SRR A E i
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M52, FESChRIRi i BIE B RERN . Bl S AT, REARIRN SR, A il R . DRk 3 i
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JEPEREAT IVEACRAE , A4 R) SR VS At Ja VAR A BB B (R 8 — i, B KRR P /b %t i S Kt
PR Rl 53 R RO o TR B Bt A0 AN R Ve 2SR B AR AT R G, WA R ANE
SRR BHE (s UL BT SEAART 8 S 22 mi A B Il B Bs P I LL AL, A TR . &
Gt 2 VRHHR 73 99 5 A5 e SR AT ORI SR I, R B X 5 SRR T SR 1R AR U, A LGS 21 2 IR
B R ) — R R S, ST 2 URER IR 2 8] [ — Bl e B, T EE R YRR AR, T
X R EAE IR P AR R, AT DL BRI BIRR v . R GUE IR B B2 M 2% 45 5 H
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4.4. EFETEE RS

X IR R AR TR E A R BUE IR EER, REUARRENE SCIRER . R &4, 176k,
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G B 3 Ao AR SO IS S, T LUEIE PR ELL, SCi I8 SR OGN SN TR R () ) A SE 0L, Sk
WL T MNEST . ZAETEM). RMFREEIT. MEHSER, R .

45 EFERRARHK

ZEWERN, RGAZNRTE R REIISITRE, IR R E( )R T, X AR
TRIRIEAE . JeERGS . RS IRAOCHE D T HEAT B R L SE MR R SR AT B AT H
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