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Video Compression of Orchard Based on Distributed Source Coding
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(1. College of Information Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
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Abstract: Due to the limitation of the nodes energy and computation ability in wireless visual sensor
network (WVSN) , the high complexity of traditional video coding in encoder is difficult to meet the
requirement of practical application. Distributed source coding ( DSC) can fully exploit the source
statistics at the decoder to reduce the computational burden at the encoder. DSC provides a new way for
video compression of orchard because it can effectively solve the problem of limited resources of sensor
node in WVSN. Distributed video coding (DVC) is based on DSC, but it is a lossy compression coding
technique. It suggests that under ideal conditions, the same rate distortion performance can be achieved
as traditional video codecs. In practice however, there is still a significant performance gap between the
two coding architectures. In order to improve the performance of DVC, a block adaptive DVC architecture
was proposed according to the strong spatial and temporal correlation of the orchard video. It selected the
coding pattern in accordance with the correlation of video content. WZ blocks were encoded with low
density parity check (LDPC) code. For practical consideration of computational complexity and error-
correction performance of the decoder, the joint-bitplane LDPC decoding algorithm was used. Apple and
grape orchard videos were tested and the experimental results show that the block adaptive DVC
architecture can make the best use of the spatial and temporal correlation for compression coding.
Compared with the traditional DVC, at the same quality of coding, it can save around 6% ~ 10% and
9% ~13% of the bit rate for apple video and grape video, respectively.

Key words: orchard; wireless visual sensor network; video coding; distributed source coding

Weks H 1. 2015 —11-25 & H #]: 2015 —-12-27

ES&WB: IRV KRR (863 11%) T H (2013AA102304) ([ K [H SR Fh 2% 5 4 0 H (61271280 ) il v e 5 A He A Bl 55 2%
LI ¥ 4 T H (2452015059)

EE® A B (1981 —) , L, Jhil, L, EZ NG ARAF B AL RS4RI 8F 5% , E-mail: dy@ nwsuaf. edu. cn

BEMEE: MARME1957—) 9, 802, 18 1A 30, 28 35 B R Ab 38 8 B M I &% J 4L B SEBF 5, E-mail ;. hdj168 @ nwsuaf. edu. cn



%3 1

fRIE 4 BT A 2 V5 o B ) SR el RO I 4 R 299

5l

SR T8 SR B R ARG o A, S B B L
ARSI FREE R R H bR W RS R R
KSFA A R 8. W T g e 1
2 ) 2% ( Wireless visual sensor network, WVSN) 52
I SR A R Bl A 7 3 B 5 SRR S 2 X L
REAL AL BE" W] 5 By 5 A LS RS 41 A B 25 /Y Oy
OIS A BRI S SR S A

FEFRET WVSN f 58 el A K i BOR S vi, AL £
SRR B P O, TG R A G A AT BIR , A DN A5 R
I 1% T LA 25 B, 8 A% B O PR AT T 4 2
MR AR Z— 0T BRI TG 4 A R Y A
i, L i 2 B RE AR A i TS RE ) ST
RGP BR ) A% 52 19 1R & AU G 4 5% i 2 A 1
i KT A B LA R LR T
i 2015 T 4w 15 ( Distributed source coding, DSC) J& 3
AR 3T 2 i 2 A 43 A 2 05 4 15 ( Distributed
video coding, DVC) Jyfift ke i ] AR AL 1 73k ",
DVC 5 G815 Ji B Jii Xof 4% WU AT T E 47 20 57 4 3, 10 72
il A i o A% AT I 5 S A [ I 32 S Al T Az
Bl AMESE S R 158 B AR T v, A 0k 98 D G )
WA E 2, B DVC R S50 R Ik fE 0
Shannon FLif B2 1 2 55 115 , ] iF AT 4 & T 2 1% i i)
o Pere AR I8 A R B G 2 WA W 9 Y A i
SRR . BHEim AR LE DVC R4
FEHET WVSN ) 2 bl AT e 0 o i) 0F 5 410

AR ST 43 A A U G B DB BIF 5T v 2R Pl
% WVSN (18 73 A5 R0 9 05 , 1EL 5 1 8 400 451 20 )
I, R HEREA —Em 22, L, A SCset
— TP B 3 I 43 A XA S R S AL, AR 4 A
FAH M FEG A Jy =0, DLk — 2D v R Rk Ak

&b
HE o

il

1 BEEHAR

FF 43 A A5 5 S 5 1) S Tl A0 4 s ) o AR
BT 7 e 1 s, il F 50 AL 2R 1Y A e = A0
THELRE ) A B, Rt FE SR AT DSC Y J5t 36 0 45 G
iy, B0 DVC %ifh . DVC & ity sty 155 42 4= AR, AE %
TG AR IR R R SRR X AR R AT e 5 S LA
JCE iy 7 Al 16 2w, 5Ll 0 31 3 g 0 o B S
AL, T DVC i & E S wH K. Z
J TR FE AL Ge (R & 4 i 25 UE AT PRI R 45, 1% 55 9
g 2 4% B ey, TS b Rl o 2 EEOR, o
Internet 5% 4G W 4% ik fH 2§ 1% 2% & T-AL . Pad it
SR HLAE P oy, 3 28 P P o g T R AR A 4% B 1 A%

G A e AT AR AL o TR A TR T R AT 2 S
JAR AT DL IR A A BE B A, T AR I
DNy 53R 7 K Y Rl R 55 A AT o 0T SRR AE
2 S A T A Y A RE Bk SCRE PR U S B 5 % i I ) 40
WA 7853 He i DA SE AT 0O 5 A8l 98 o AR SCEE R
FE o3 A1 SR Gt 1 S g 1

Bl 1 BT DSC iR ki i oy R I
Fig. 1 Whole design scheme with DSC

2 ETF DSC B In 4R Ao

DSC J& & F SLEPIAN 1 WOLF"" $ t % JC 1
Yt BRI M g7 1) . SLEPTAN Hl WOLF JE B, 76 ff
WEAE RS ELRAE B0 R, X 2 A 1A A5 19 48 11 A
RAF VAT 20 ST e B, [R)RE AT DL GK 30 4% 5245 R Gt
(fH R Z [ A 58 A5 ) B3R S B R0 % . Slepian —
Wolf BHE i B X AH & A5 I 19 Jo 468 He 48 , 7 WYNER
A ZIVI HOZ e 3 R B T A 40 4 00 4, 3
T A E IR IR A B A U7 5, A o A E
U5 2 5 B8 5 T BRAE SL A, BT Wyner — Ziv 9055 2 5
WHE DVC %A%, Wyner — Ziv 2 B5 458 3 7] LA K
J& Slepian — Wolf % it 25 il 12t £k %5 #4) B, 1] 3 G2 2% L
FERIE FEERG L P EIbds .

T3 A A 2 5% 07 58 v, B LA 31 e % ot
EIEREERZZ A5 U, £5 Wl 2Z (8] 361700 57 % . 7E
i iy ity , ) P T 38R 405 Mot =2 ) 1 R R DG M 3 A )
i e it 47 02 S A 15 03 gl b 2 AT SR AR
B T oF 1 9 15, (G215 JE AT B A 2 fifk B i X 4 i
W T ) i A s ) P 3201 5 R A R A 2k A
el S ) > A0 A T P61 % 2 2R i 5 it 22 ] A G
PERIRTER T, B0 G 5 IF AN 52 i 358 1) B/ 4 B 2
AT AT LAIR B A% G 0 A G B (R RS LA
A B i R BT S 5 i 1) 52 2% BE R KRR
2.1 ETHRBENK DVC REEM

5 DVC 2R G0 28 1 2 JE 1 101 5 8 AT 1 it
2 ( Group of pictures, GOP) ,GOP [y /Ky 2 i, B
Ji b A 5 45 A T TR Pt T T SR % 6
WL, SR FH % 48 04 2t B 5 3% 46 AT TP G 5 P TR
Wyner — Ziv Zifith, Rl WZ i, A F 320 45 5 A i 15¢
AT, LS DVC B K AR 3E 4 6 5 e



300 & A Bl B ¥ i

2016 4

SHEAT G B, JL R 2 GOP R/ [ 58 I, AN BB AR 47 b
AT 22 18] I 2 9 A S, bE 4T G i 2l i 21
ARRAY 51 H S 0L R R R SR K
IR [F) 2 AN A AR A3 i 2 ) T [ A OGP AR i, £
Bt ] g HE P 008 g 08 b, sE i R X
S A o P SR AAESER DVC 24 LA E K/
GOP i 2R el ML AT 3L £ A7 24 085 1 46 R A1 o

X L TR] T, AR SC PR — A3k T BB OE N Y
DVC ZGe R, M4 SR bl L ABUIAL IR 2 A0 O 4 5 119
A R W IO 25 RN B BABUER L TR BT B
i SO OB 42 R ot 4% e A i % 7 AR
B 24 BT B 55 22 BT 6F B A O R Bk PN A 22 T B A SR
KB TE A HAN S A58, WIR FH WZ 4 507 505 5 H
FA SRS, W2 SO S B B, R A% S8 Wit A 4 B4 7
2 LA IC R WZ 0 H i i A ¢ S BB il — 4~
B4 (Group of blocks, GOB) . K & i € 1% 73 1l
88 MR 3 x T2 AR R 1 B (HRIK /N 2 18 0 2 4% o 14 31
SSRIRIE) DA M Bk R 75 g O B Bk I ke 1 L
22 5 I b2 S ) T 3R, s 1) 22 S 2% o
T A

Ti,jv’: |xt(m’n)_xz—dl(m’n)| (1)
(m,n)ngJ
2 1 2
T =g z lx,(m,n) " -
(m‘")GRlJJ
l 2
(5. %, wmn) (2)
qrp ——Mf ] (i) —H%H]
(m,n) HHETHR B, PR R A AR
xR R
GOBA2 GOBAM1

Al ERl 3

S AP BR RN
d,— YR e O B e 2 (] Y R

AR T KT —A Bk e X ESRE o
TS SOy A, W8 SRy e s g (1 2R
PRATAE B5F TR] b AH DG PE B 5, PR m] R T Y 0 i
TREE) . GOB /3 B4t an &l 2 B s, B4
5501 WAl G s X Tl S (0, 1) M, K
GOB 435l 2.1.3, HI, %5 2.5.6 Wirh 55 (0,1) 4
PRy fF Bl 1.3.4.7 Wirh g% (0,1) 4> id
o ASCHT I DVC RGZEMUNE 3 s, Wil 2
A% R T B 3 B R BB, X T OB OR F A%
St g XX T WZ 3, g s B R
)BT PR AT R T gt o fR TAE VR g B A] DA
5 18 S R ok S B, 4 AT 3 5 Turbo % w0 A% %5 B A7
1B A% 56 1% ( Low density parity check, LDPC) % %5 f5
JrikskscEt . LDPC & — 2T LU AR B i 1
MU0 I 8 L) 2 e 2 B, 5 1 BB B 47 1Y Turbo
T AH L, LDPC fih 4 34 1 52 3003 24 ff 5, A K
ARG M, W H X LDPC 5 1y 5 K 2 98 K B, HAH XF
Turbo % B A 54 (1) BE ; A1, th T LDPC #4 1 £&
PEIEND & 2% AL F Turbo 7%, B 1M 18 B B PR A 3%
Ak R, 2 S B A3 A 3R g R B 7 R
W, A& & 4 g % um >k R Bl LDPC ( LDPC
accumulate, LDPCA ) 5 £ 47 &t i - 2 il LU 4 ~F 187 19
) R LA A AR S 2%l i R L %
Ry N W2 i, 555 38 0 e 4l 4 o A
Uit BT LDPC fithj& —Ff it Shannon PR ) 26 1 2 45
T, PR 6 TE kA5 T A ARGF P TPk o

GOB 43

ERlU] e YL

K2 23 haitn g

Fig.2 Illustration of dynamic GOB structure

2.2 #/AY

LDPCA %ifith ¢ i LDPC B 5 A2 il A 1 45 —
A BN R W 4 BrR, Ho s 6 B R OR
AR R, T ME R A B Y A PR A, S0
7 [l e /s SR BUPE B X i b, RSN (s s,
s ) SRR IR (2w, oo g ) MR 3 LDPC 9 N 1 ]
TEPE BT 0 EAT R 2R A B B, x4 i 5P
RO 2 Ff 2 R BRI (0, 0y, a) o i
Tor g K 28 SRR Bl AT 0 A 2 o v AR O i 6 i

S A il A 14 9 S LA o 1 RV 3R 8 I 1 T XA
12 25 R o o R AR doe /D B B AR A5 b 1 R
BRUPF R 2, A ) i A1) Tk 28 SRBLP Bil C b AT i 0, 7
AN BE S A At D0 fe B i R B 84 T 1S 0 T R =
G % i, SR G 1 A A 18 B 22 1) SRR Bl 5 P
TR, AN R A AT, B A Bk AR
5 2 T s A B 4L
2.3 BIEREMK

A5 B A ith P G S R e Pk P 4 75



%3 1

fRIE 4 BT A 2 V5 o B ) SR el RO I 4 R

301

|
! DVCHRAG 2%

i DVC#TEEE N |
1 (oA 2 i 1%5}2: (3 :
! ! | 1
i gy o IDPCA| [ ] i 4] LDPea = :
! won L il Y L : :
i (e !
1A =prii ! i o — 1

W [ HaEE i fEE me i |
i : i e ! WA ||
H 1 ! E¥=4 i
| . ! i |
! e TEERT A ! ! L] i
1 ER i) ! I RS .
i ! : !

K3 DVC RGEAHM A
Fig.3 System diagram of DVC
O & Ji ek £ B2 3, U)o T 5 1 1 B =X L R gl 2

(87 585--55g) (a;.0,,...ag)
4 LDPCA %t %%
Fig.4 Encoder of LDPCA

PR B RT WZ AR 48 AT — WOx 18 B RS T
AT Y S B P T N A B d, T WZ B L
T e 4 T G B bR B 1) B B R, W L fE B Y R
XN

(e Xp50-5%5)

P, (m,n) +d,K,,  , (m,n)
1+d, (3)
b P ——WZ Yo WO R e
Koo —— S5 T RF T 0 45 3 X i e
T 05 BT T S Y 5 B R A R
T 5 5 I 43 23 A28 W X 45 % 4
A b R SC B B AT SR A, JETIT P WZ SR EAT R
2.4 ETHEHAIHTE LDPC BiLiFH
F9 b, — 4 LDPCA B 1E1E M & £ 4 K[
LDPC ¥, it ik 72 S MRS A 1) LDPC 1~ fith
TFoe (AT 37 R /i 38) L #5 LDPC i i
T2, W78 LDPCA F i Jig 2o 75 U], fift 4 iy
10 3 A0 G TR K 4 i o ke 16 B 2 B A BB X EL R
BV o 3P AT PR, A0 S SR AT, B 45
— T LDPC TR 2 o L Fh Jr 06 A5% f
RG] L SE B8 4 b Sy G b G A i G 5 AR AT I ME
K AT Z b7 2 2R iz sh il s 5, ol sk e
A 2 8 i PE AT AL T o A A e i 0 1 320 £ JE

Y =

15t

JE 45 LB

% L& B MR A U T AT 2R R Al B TR B, — i
() LDPC fif % J7 4 1 B 15 1% #% 5 15 ( Belief
propagation, BP) %% ik B ) AL B 5 5 R
064 2 W 0 A A R R AT R A AT 3 A5 e
Kt zs , ARG rERe . (AEM %S+,
Wirh — MR R A REE R R . RE A R
DA FF B A~ = 38 4 LDPC b 43 3 336 4T FE 47 , 3 KE
BEA™ LA - TH T 2 IR AT 6 e A, ELAR ME A A e R
ST 2 1] B A O T . PRI, 5 A B O R SR SR T —
A 9 LDPC Rt R — MG K 10 BT A H s kAT
FE4E it , B Ja R R A LG 1 & (5 G R Ak 1
i S E AT PR AL, BB A - T LDPC 3345
2.4.1 B4 AR F 1 LDPC P4 ih 1k

W4 4 W OLDPC R W A W) &
VARODAYAN 25738 i), & A6 1% 28008 F 0 M
B2 Bl 1) 2 o 10 A S 2508 s AG ep, FOR OT & —
MR LA HOR T T 2 W) AR S o A SOl R 1B
£ HO - 1T LDPC 3300 58 3k 9 H A o T JF 4 i
15 3 AR - T W0 A A 6 1, JHL e 0 3 A1) 00 £ LA
K5 B AR, WIS R, B4 A - 1
LDPC P73 A0 38 3 A9 5 on 4545 4 (M
B RR) ,ng DA S (HIEREERIR ;¢ =8, B4
FH8 A RR)  m MBS (HIET B %

(81 5595--58)

’\:/
() X5 %)

(By.Dy by
Bl 5 BEA T LDPC JAd5 0 1 E

Fig.5 Factor graph of joint-bitplane LDPC decoder



302 & A Bl B ¥ i

2016 4

T o PSR R A S 0 A 2 A AP R AR ALV
B - OFF 5 1 mAIG AL - 75 SR A S BRI A
TP 55 SR ASAE AL A 0 A s B, @78 H Yy
MRTHR AL - 32 R AR O B AT S A A A B R
A R R B AR YRR i 2 MR AR O B AR
HE
2.4.2 R4S HRRP I LDPC A% 3k

WA LU - i LDPC A% 553k il AARF 5 3 4
PRI AR i, HE MR S AR IR . 3k AR 9 R0
Uy LA ALY RS R, AL 2 F AR Y A
R Y R Z IR B B oE BP R 5 45 45 4 5 N AR Y
MZIE ) BP Bk

AR SRR Y R E] B BP Bk B 3 B8
O AR SARRT ANEREREFER. @if
SR R B R A B R O AR
AN BB S AR (R .

PF5 1 R SRR Y R E] B BP B0k, W 3 B8
I OFF RS SR BRI A sl . @13

(a) AT—1i

OELL

P51 5 S IR R AT BB T AR R B
R CACPSES

W S5 1 - AR AR AL 1 SR BLAE (SRR
S A5 A 2

3 XRERSHMH

BT AR ST 2 Y A oA R A 2 5 A 23 5il)
A 50 it it 37 SR 2R el K ) 28 SR el W 42 0 Ay X 42 i
s, G OR /N 352 1R 3R x 288 {5, itigt A 4
25 Mii/s. &l 6a .6b g3 5 R e WA 41 i — T (55
68 i) K R (25 69 i) , & 6¢ O 2 Wi [R5k 7%
KB ORGSR Y.Ch Cr3 Dorit,Y RoR
SEEEAR S, Ch F Cr o (2455, 1 T YCbCr Zi {4
23 () 4% 43t Z A0 AH S PR 80/ 0N, AT B 0 Ml 2 B T A ik
TR i o FEXF & R N ZE = A N EEIR
P, B Hoor o 88 R x 72 BRI 16 IR
(#7322~ blockO, blockl , -+, block15 ) , 43 3 If5 i 1
Kl 6¢ 73 Bfs il — 2.

6 3R e MUY 41 ot
Fig.6  Frames of apple orchard video

B, o B SR R E AL Y Cb (Cr 3 Ay i
>R LDPCA % 347 G451 Hs 45 2 A% 0 45X, X6 1z 120 1 6,
PRI — WU 1 5 i 10T 5 SR T Bk 7 28, 161 7 D 25 69
LTI O o S5 WVANS 2 VE 17 08 S e D = A s R
B EP L R b WS & Y /Y k48
U R R , fH X F1% 73 it blockO Al block3 ) [ 45
FE e i A SR AR 22, LU block2 o 32 ply it P ¢
i3z 2l 1§ 00 e 72 1, NI 6 1 T BY 5k 22 W] A i
blockO il block3 5% 22 R 4l 8, DA iy 300 14 321 15 6,
B i B, IR S A i T 2EAR A 9 LDPC A 5 1
AT S R B BT A s 4 B vy 5 A R AR I 2 A
Nz gl , 5 BUE ORAE B R B2 N 2
Z 1 LDPC K50 7 A e K B It iy it B DA 1T 1 44 L 4
fiKo Cb 7y E BRI Y I i R A5 R B R & (X T A
[l (9 o e, 4 AR AL LA R AL Y b . Cr b &b
0 He R IR B B A R X i R A S
R RE Y

9
8
&
6
=
'
= af N
3ty
s
20 7 e o
. ¥ B S O e
0 3 6 9 12 15
block 55

7 2 69 WG K 4t il £k

Fig.7 Compression ratio of the 69" frame with lossless

LR, X A el AT 8 AT 5 O L g
o KHEYCR R AL e WiA g 5 75 0, WZ ek iy
A A G 1577 5, 2 WZ B R4 i GOB fig KA
1k 20, 75 WS e 2 AF B B . SRR A Q o
SEEICA 345,67, % I AN [a] 1) U6 1B A5 2 LE ( Peak
signal to noise ratio, PSNR)) , X 00 451 1% %71) 4 Wi 55 J& 4
I3 0 SR B 3 2R 4 S e AR AR BEAT DU (N



%3 1

fRIE 4 BT A 2 V5 o B ) SR el RO I 4 R 303

F4 PA) HR GE R AT 14 e JBE i AR A T O X 8
Or R AT TR BRI A B B B S IR SE A
B & B 5T 19 A2 A, B L@ g3 i AR Y
ARENATAZ ), R R HARRE XS LN & 8 Frow , Al
PAF A SCHR g e 3 38 . DVC LR A HE AL G 28
PAEAR ] i BEAL RT3 T W & 6% ~ 10% 15 R,
B9 S 69 i fe A A & Ak R BT A B RCR
S S AR el OB 3 A T A R L3R 1o e A, LA
[e) 189 07 35 x4 4 2R el 000 3 A A 2R P g K
) 2 SR el LA T e P RE XS L A& 10 o, WA
B [ I DA A B AR G 2R R e AR R B AL T AR T
T 9% ~13% BRIk A DI Y 1 40 4 L
2. N2 AR T A b, T A
JO7 SRR 1 S A 3R 20 T B v T R EMERE L (H
2 At i T SR A AR

45

% o
) -

35
’Uﬂ
i
# 30

—— R EM ALY
o {41
25 - ‘ - - s )
600 800 1000 1200 1400 1600 1800
=/ (kb-s™)

P8 S SR el AT Mot 2 Ok P FE X L h 46

Fig.8 Comparison of ratio distortion performance

(©) 06 @o=7
9 5 69 Wi MR

Fig.9 Reconstruction results of the 69" frame

F1 ERIERGFFINXER
Tab.1 Test results of apple orchard video

1k PSNR/ 43R/ (kb-s™") 2 iy 1 18] /s
FHQ dB H 3 (EN 38 B [
3 26.12 675 750 10. 74 9.86
4 29.65 780 850 12.41 11.26
5 34.50 960 1053 13. 68 12.73
6 38.17 1170 1250 15.48 14. 32
7 41.23 1492 1665 16.53 15. 41

sl 7 —hpEpEm
----- gzt
%200 600 800 1000 1200
2 /(kbs ™)

(b) R EIEAEXT EL

(a) HIEJ (5 50T
el 10 4 78 S el 400 450 ot % H: 28 20 B0 R il 4k

Fig. 10 Grape frame and ratio distortion performance

x2 HEREWSFIMKER

Tab.2 Test results of grape orchard video

ik PSNR/ %/ (kb-s™") 2 B 5 1)/
S ) dB HiER 4% HIER 54
3 26. 08 498 548 10. 42 9. 64
4 29.45 580 670 12.27 11.38
5 33.81 720 820 13.51 12. 54
6 37.67 850 980 15.58 14. 41
7 40.73 1100 1270 16. 33 15.21
4 g

(1) Xy 53 el A0 450 T i 2 A 6 P 0 1 4 o, 42
H — b 2 T B 3 A 0 A R A R A DL AR
R ELERE

(2) MEETHHEN DVC REE, R AR K
) 7 SR Dl AR AR R A 0, 2 2R 2 W B O 2
FaR] 78 23 M) P I 18] 0 23 [8) A0 S, 7 4 (] B9 3 4k Al
P&, A LU A% G SR S 2R 2R el 400 90 A0 A 4 SR el B At
BRI T 6% ~10% [ 9% ~13% B AR ,

(3) RATAH ¥5 A2 B AR B, AR i 1 B
R W T RKEAERE . L, (AR B AR
% AR it — A ot

& % x Wt

U A5 AR, XK. ARy MR 5 R A AR P TS 2R [T RAE HLBR A4 ,2013,44(10) :216 - 226.

HE Yong, NIE Pengcheng, LIU Fei. Advancement and trend of internet of things in agriculture and sensing instrument [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2013,44(10) :216 —226. (in Chinese)

WRBk, 5845 p Al 7 B A B S e BUR K AFAE R IR (0] Aol AR 244l ,2013, 29(22) 196 - 205.

CHEN Wei, GUO Shupu. Current situation and existing problems of agricultural informatization in China [ J]. Transactions of the

CSAE, 2013, 29(22) :196 —205. (in Chinese)

WfEAE, R, IMETE 55 5T WMSN P3R5 KB B RS [T]. AL HUI R ,2013,44(1) :167 - 173.



304 | 1 R A= 2016 4

11

12

13

15

16

17

YANG Xinting, WU Tao, SUN Chuanheng, et al. Remote monitoring system of crop environment and growing based on WMSN
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2013, 44(1) :167 —173. (in Chinese)
Ok, A8 R RN 5. T 1) 288 S0 UM IR = R E R ae [J]. R U= H ,2015,45(3) :282 - 287.
MA Juncheng, LI Xinxing, WEN Haojie, et al. Monitoring video capture system for identification of greenhouse vegetable diseases
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 45(3) :282 —287. (in Chinese)
B, AL A Yy MR 5T 5 N SR B R SR SR ST [T]. A0l MLBE 24,2014 ,45(7) 1222 - 230.
GE Wenjie, ZHAO Chunjiang. State-of-the-art and developing strategies of agricultural internet of things [ J]. Transactions of the
Chinese Society for Agricultural Machinery, 2014, 45(7) :222 -=230. (in Chinese)
ANTONIO J, GARCIA S, FELIPE G S, et al. Wireless sensor network deployment for integrating video-surveillance and data-
monitoring in precision agriculture over distributed crops [ J]. Computers and Electronics in Agriculture, 2011, 75(2) ;288 —303.
SI-YEONG Bae, SUNG-KEUN Lee, KYOUNG-WOOK Park. Design and implementation of the environment monitoring system for
outdoor cultivation based on WMSN [ C] // Proceedings of International Conference, GST and SIA 2012, 2012 314 -319.
Wit & a0y g oA U0 IR A A ZE DL 4 A P Y B AR [T ] LB AR 5 & % ,2012,22(1) 1198 - 201.
CHEN Fuchun, ZHOU Mingzheng. Application and research of distributed video coding based on distributed source coding [ J].
Computer Technology and Development, 2012, 22(1) :198 =201. (in Chinese)
DRAGOTTI P L., GASTPAR M. Distributed source coding: theory, algorithms and applications [ M]. New York: Academic Press,
2009.
AR BB o0 A S G i S G BOR e M [T]. /N BRI EAL £ 48,2008,29 (1) 12131 - 2136.
LI Min, HE Guiming. Distributed video coding and key techniques analysis [ J]. Journal of Chinese Computer Systems, 2008,
29(11): 2131 -2136. (in Chinese)
GUILLEMOT C, PEREIRA F, TORRES L, et al. Distributed monoview and multiview video coding [ J]. IEEE Signal Processing
Magazing, 2007,24(5) . 67 —76.
SLEPIAN D, WOLF J. Noiseless coding of correlated information sources [ J]. IEEE Transactions on Information Theory, 1973,
19(4) . 471 -480.
WYNER A, ZIV ]J. The rate-distortion function for source coding with side information at the decoder [ J]. IEEE Transactions on
Information Theory, 1976, 22(1): 1 - 10.
GALLAGER R G. Low-density parity-check codes [ J]. IRE Transactions Information Theory, 1963, 8(1): 21 -28.
PARK J Y, CHUNG K S. Parallel LDPC decoding using CUDA and OpenMP [ J]. EURASIP Journal on Wireless
Communications and Networking, 2011:172.
VARODAYAN D, AARON A, GIROD B. Rate-adaptive codes for distributed source coding [ J]. Signal Processing, 2006, 86
(11): 3123 -3130.
VARODAYAN D, CHEN D, FLIERL M, et al. Wyner —Ziv coding of video with unsupervised motion vector learning [ J]. Signal
Processing: Image Communication, 2008, 23(5) : 369 - 378.



