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Abstract

Aiming at the special application needs of intelligent video surveillance in the water conservancy
field, such as observation of super large waters of rivers, lakes and reservoirs in remote areas,
observation of dam projects, detection of floating objects on the water surface under bad weather
conditions, identification of abnormal events and visual monitoring of water quality, by improving
existing technical methods such as wireless video sensor network (WVSN), imitation compound
eye imaging and video edge computing, this paper proposes a new design pattern for wireless
video sensor networks based on dual lens field of view collaborative imaging (referred to as
WVSN-CI), that the pattern can provide an front-end network design solutions for the construction
of wide area and wide range intelligent video surveillance system in water conservancy. The paper
also introduces and analyzes the key technologies of the WVSN-CI composed of dual lens camera
nodes, including dual lens synthesis of artificial compound eye and conventional CMOS image
sensors, the integrated design of optical, mechanical, electrical, and computing of “dual mirror
-three core” camera node equipment, video data transmission protocol for WVSN-CI, sink node
based on video edge computing, and links between WVSN-CI and water conservancy information
infrastructure, video control center, etc.
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— BT N —— TR R AR SR AR P 2% (WVSN), $RAG AR AR 15 BRI S o, L8 LSRG A%
JERAS R RN R AL A . SRR RG, N — b S Ak i i R B . W28k AR R T
R — 3 B4 )45 B3R ECTT X [4] [5] [6] [7]. XT-) 48 RVEHE ) A st KR pe e 4 R 40, 2
SR TIBAUAG B8 1T 15 KR JR A5 J2 A O B AR 2 45 Hh o R FH 7K 28 1 T8 45 0 48 AR S AT % 11 7K
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FH 4G/5G LL&IBEEAMEAE SEEAR . BRI MR ERH: (2) FREEHRIFMT
WAE s (3) I S I AL R A T B A e s (4) TRARAE BT SRR S 2 IR AME DL SRR Al
(Artificial intelligence) A7 T THRAT 555578 2 1), 5 2[RI SR I O s Ve L. IUIICRAER S AL 7
i UL R R AECHE A8 A e v FE S o R, T A M KR B AL I 428 3 e 2 1 v AT S AR AT 45 R R )
Wil B ARSI A 1) T0 A ATAL B35 X 28 (WV/ SN DA B2 A0 A2 25 11 B 25 5 A e SR T s TR o[ 2]
[3] [6] [8]-

AR L O TE A AR [ A N 2% (WVSN) L A7 B R A% DA AL ih S5 A IR T, R
H 2.4 G T ARE () To AL R A8 I 28 B0 THTT 22, AR RBAT A 30t 7K R RE ATt 428 2% 408 (%) i ol (R Y
) MRARCR AR 5 A 5%, B HH — i T U S AW BT 1 1) B AR 11 TG Ze A 9914 SR 25 99 2% (Wireless video sen-
sor network based on dual lens field of view collaborative imaging) & i Hi =, f#FK WVSN-CI #1145,
AR ) WVSN-CI Bt R AT DL 8 O35 R A 0 A

(1) BFXFE R I b e B Sk Az DX AT WARAT 55 IO S 35t ARG DR /K gzt R B RN YL Tm]
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ERALIAS R R BTG 40T, (HAS K TR KI5, WVSN-Cl XU CR) =A% () BRAZHLIE T 42 S5 2,
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it AT DL R i R ORI AR AR e M 45 55 7 3K

(4) EXF LI AR AL BT TS RE ) 2 B, MERLSCHE AL R AT ik B R, WVSN-CI
ANFE AL G PE & b AR = TH R EEM, TR A 2 T L ot BRI = v R AR et FEBL/
T 37 0 0 28 2 T A % 1 SR P03 2R 1T #(Siink node) i A5 AR IR 2R 1T 150, 1 Sink S RGEE W4 Al BXE)
Pl 5w FAAR IR 5 AL St 555, BERE PR ARIRAR AR IR RO BB A A, a5
T RGN AL ARSI AT BN FH T ) PR E N R

RJE SN A H L 2 HE: N4 WVSN-CI 224, DL A4 WVSN-CI 55 43 K R 2 e LA 2 41
MIBETE, LA AR AT A B AR 5 B R HR D RE AL 34 19 N\ T &2 HR (Artificial compound eye, ACE) {4 i
B, ANTEIRSHE R CMOS BEUE AL B8 WU Sk G Bl UL (GR) =A% (88) G ML s 2 106 - AL - | - B
— AT WVSN-CI SR AL Sl JE TR b S B 515 i Sink %5
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2.1, BEFIELMEFhEIRRIREY 2.4 G 35EE WVSN-CI 4243

UEAE KB Go/ AL 0002 RGN AR A AR IE FORFIA Gt SRR PO R e, DA BE B 8
LOBAE R SRR R AR E IR ROIR T, MR, RV B A KR R
RIATE 2 PP AT T35 RS 3 ) AT #2855 1) WVSN-CI #2648 T 28 A 3B R F- Bt . WVSN-CI 2244 5
I KRR BT 4 L I e ] 1 TR

WVSN-CI J& 147 B A AL . AbBEATJC 4t A5 B8 0 A A% R3S X 25 11 s L. 9 i RN L
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Figure 1. System architecture of WVSN-CI and networking of wide area intelligent video surveillance system in water con-
servancy
1. WVSN-CI 22 5 £ 45 14 7k ) B REAL SR 5 46

K 2.4 G BB WVSN-CI KR o5, 108 1 R0 2 I 4 ul Wifi LRI, W
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T Sink,  Sink XPRLE BEATEE— 8 Al 2 HT AR BRI KRS BALIEAL M 2% it (WAN), 1 530
RO B, M - - 34 - S A R A KR R BT A% R G . A 4 v 0 AT B e o
MG AT B . DA S AR

AR T A G % BB 4 o s = T 2 (- 3 2), AR MBI AL i 8 Sink, 14
JEE T B G R A T RS, R - B - 30 - 5dEH, i Sink S/ Smart 5Tl 5 4544 (0
BEMTUH AR ST, RIS A% R 48 (0 B BEAL A 170 1 T o S P 5 R DR AR s 4 A% i 3 2= o 25 AR 2
SRJERIEIIR, i A ELERAE L N IR SR BEAT FUAR B, S DA (E A, B RS = - IRl 1%
B, WAL S5/ . WVSN-CI 338 2/ b B B € LRE S, SCRpsm. 1. WL mWhE, 32
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2.2. WVSN-CI 5MsaE =i s
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P PG, ARSI AR REALITR A R Gt WVSN-CI R HTHT— B T St 55 1 B R MU
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SRR B WAN AL 2] b, XA EORW I mimIa SRk, 2l A sl 21 s
Sink fE RIS, Fiml s sl N . Kmlia TR + WEILS + WSHNTH Sink WZitH5,
PSR E L R AE Sink RG22 SIRERY, 36 IR AR I JEUUa MUIECHE HEAT S 8, 7 2 e {0 A B B2 00 7
EAER R, Al HERREAT R, GREPTE AAT AT RE T A RS, i O AT - Sink
W S 2 T AIA v S BOR BT, RERB R DR H Al AT PR 00 8 26 P SRS (OIS dl B A% 2 o A A 1
“CAOBHREIRT . “MIER” . “THRURA” TrmRR

3. ETNESLME hEIR AT LIRS BB MR L@ EAR
3.1 GSKIBEHLK - H1 - B - H—{ALigit

(1) B BEAFERERIENBHIATER

H PRI B B SR b 7F 2 /IR B HE B T i o DA B R SR AN ], /1N IR (HR L) B 2 B KR 2015075
FEAVPMRAGZESEA WO TT, WA RS, BADERZ 2 AUl BIE s —IRER K& A
TR RE IR — BUAIE 1807, HA K. Miazsh Wik R B m s8R s, B Al Qo ettt

HMANTER, B RGFOWN . B EIEN . & 8]5 5E R0 12 3l B AR I ) R A 3,
A% 38 N VTR J80 2 R Y W . KR M L R M s A SR P 3 A 40 K T R AR R
KR AT 7 5 52 37 B (R0 B N [6] [7]. 1038 T SLah W sr AL AR . Bl il 284 R ol A 8
T H CCD/CMOS $EAZML, X LA R I e 0K 3% 5eAS S5O0 FI 4015 7 o A2 i A st gL, |
SRAETEE BV 5, (EfE DUHHRANTY . BRAY SIS NLE Bk PLI R (5 PR AT, (Ha 8 B K
W5ee

AR EAR R R “ER”, BEAME AL IR, E—MREHL R SR A .
TR, A2 AN TEIRS SRR HL Y R85 B WA CPU s - HL - -
RGBT, TR RO S ALEF ) [F] BB o X PR (k) A () AR AL R & R A %R, X2 H
DU KK R B 95 KA KT 4/ M 5 A KA/ S SE I 5
RES SORJE R RANATS, EH TILRSE SR KT AR/ X B RS . fH L Gotte. BRALBREN SR AL
P, AT DA R HiUIE B K R TR E A AT AT 55 T oK

() fiE®R “EIR” s

B2 R A5 R e e 22588 %, RITRE P45 #4) (Opptic lobe structure), 3 #4548, 23 A AN AR 40 B8 f i 2
B9 (1) MR, (2) MERIHEZ . Q) #ERIHEZ . (@) AHEEE . (5) AR Z[12] [13]
[14] [15]« N TREALIEILE IR G R G0, AR5 R N EZE 90, MR “ SR 5837 WA ST TR
VIR IERRSE” R B TR IA N TS AR

“HIR” SAERH 1/1.8" CMOS EHG AL R Es Wit it st “ESMYL” n AN/ X I, Wz
NRIRAZEF”, HA N/ NIRESZ B RS (ORFA), @i 3477 Rl i R 545 2. BiZ 567
BN R1~R6 HLIA 58 = 40 M Tk s2, AN RAREIESE S, 7= S B R G LI B, TR Rt >k B
ANF] A NIRBRZ T S R B AE RIS F R SR AR, B BN TR T AL ST . ORFA %
W B BT B B I s AT DA FREAR A -

Output (e, Y t) = @ * INpUt (Xc, Yo 1)+ 20 W * Input (X, y& . t) (1)

At Input (X, ye ) TN, AT (X, ye ) AL ORFA MIZTTHIHIN, a . ¢, W, KA
JE Ao 2 TG (1% B 5 B [ 15] [16]
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Bl ORFA JEREME I 515 5 i AN /A, DASAHIT 2 ol b 2 B Fr B (o - A Dt
(centre-surrounding antagonism) i) ELANGIZ N, B TH AT v JE e Ay, 1R N TR IREEEHIN T% %
IR HE N . I il 22 B N ERICR IS 523, 5 H AR sh 415 AL e fE[11] [15] [16].
B LA(X, Y, t) R AR (X, y ) AL FTAT B # 22 SO e e 2 (it T rbots — J) DR BT A LA 1 AT El R =X

FFEAIT :
oo [Py Oyt i R (k.0 20R (xy, )>0}
A(’yt)_{—la(x,y,t)—e(x.y,t)lvifPe(x'yt) 0R (xy.t)<0 ?

X, PARERFTOESHIMNGES, PAREE S RMHIES

JR A B 3 I A B A7 A AR AT mﬂ%ﬁﬁiﬁxmi(PVA)ﬁ&B’J%f% UG R SR AR B AR Ty
R A B S 0 IR S R AR (AL ), EIRGE IE N (wide-field) 1) W-HE
-gE AR, B A R I ) 2SR AR - A4 dr HE [10] [15] [16] .

(3) UimiFLsh “HAR” BB

R g R HAE AL /2.7 CMOS BIG ALK SR T, 1 TORZAN 78 R I s SR G R
Xim, mACHERE: 2 0.001Lux@F1.2, H [ OLux@F1.2 (ZLAMTRE). “HiR” fB5 “EilR” SEx
Bk B RAE—MREHLE,  “EIR” A AR B F L=

(4) St -l - W - FH— kit

I - ML - B - H R U SRR, R =A% 00 A s 1 = ks R A 30 CPU i, B 6
+2.4 G LAIBERAE“ SR 5 “ IR XU ARG, RATIREEE i) GPU FIR 4ifs ASIC ZH,
BT R AL T SN (R i 7 55 $RTH A 5T 1A F) 8 TOPS. S #ESEIL 1 % 5 PR 58 AR 10 4 e THAL B
I~ A+ U ST W R () i A s e AR T B Al T S5 T A
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Figure 2. The framework of video data transfer protocol
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TR A E XSUE R ERENHE . B2, M%ZE. SRR Z. MEESENY. BN
TCLR AL A% I 245 7% 15715 A (Leader node), 5% P A ) AR S8 1 p Rk A2 2%, [R5 K RIS B 2 A
Tt 1) D 28 A% a5 Ak T3 BHAR SDIRES . FEIE AR I FR b, SR T 5 T 3410 R A e e B3 S A o 1
TR BB PUN MR T v (EEMAmE R b, FEATTIEER AR R, LR VAL X IR E 554
FE RS AT SR AT A BT SRR T i 25 . B0 ) 5 B0 2 SRR R LR 1K 4 T e — 1k
PR A7 4% (Unified logical store)[X Al A H (Proxy), HAI 1K P & d @i IH—1b G, 484
XIREL ) Proxy ALk 2175 s, AAEMNFIRIGEERNGEE . MifE, EE0EE E 5 28] 0005 B ok
iR AT G, PR S R AR RS . 2R A B ) AR R i 45 RAME S R, fX %
AN DX el SRR A 1 % 02 B AT Ve E AN ZNEAT ], ORFR 3 5ii@ (5 QoS Zhas i HI&E M, M2 F—
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PEIX AR A tH 38 1 F4 4 0 4 10 7% 1 1 A, T ER AR BT AR 1 O B I 1 U AE AN AR A AT [4] [6] [7]
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Figure 3. The design block diagram of sink node (gateway)
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