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WMSN s E-FE45 R VSQl [E 45 & 1%

% HREE THRAE
(BT RFEAFEEFLEIHLFR, L5 HF 210003)

B OE: ATHRARKSRALEAEML (WMSN) Taisbdt. $ AR QoS KM, ¢
RFRERBREFEHBEFHERG L, BIEEEMGHEARALAE WMSN F, B2 RH5HFAER
Fli 324 E F BB R e9PUR AR E494F (Video Stream Quality Index, VSQI) ifiidds
FMEERARLILIRT &, AILRT LZATIET S8R0 L 3. RBAERATHERA
AR, BB T —H A TAIAR BTG5 &, B8R 4F B VSQIME % #93%it. & F WMSN
PG AE LB R FMANMAF S RPN IR BT ERASHFH T4 B Lth1E
ERA%EE, Huxt/E4% B4 (Compressed/Compressive Sensing, CS) ¥ +#: A 5] VSQI E;?ﬁs
BARP#ATT HAR, FHRABIET HATLES VSQIESARL W MM F4EM 5 840,
AFEE RIFAR T RER I EG BARF BT ATS KA 4o SO E 0B | WIBRIEE
AL,

XH2E: 1 EABHAK, BRI RS, LASBAMAERBZML, RIAR ST

Compressed Sensing Based Compressive feedback for Video
Stream Quality Index in WMSN

CHEN Shou-ning, ZHENG Bao-yu, H Xiao-dong

(College of Telecommunications & Information Engineering, Nanjing University of Posts and
Telecommunications, Nanjing 210003, China)

Abstract: In order to solve the problems of energy consumption, bandwidth and QoS in
Wireless Multimedia Sensor Network (WMSN), with inspiration of compression feedback
technology in broadband wireless communication, the paper make use of the information feedback
technology into WMSN, aiming to feed the Video Stream Quality Index (VSQI) from geographically
distributed sensor nodes back to sink node through the control channel for support on the selection of
collaboration node of sink node. According to human visual characteristics and video content, a
video streaming quality estimation method is proposed. On the basis of that, the design of VSQI
signal is considered. Because the data transmitting in WMSN is mainly about audio and video
streaming and numerous sensor nodes of WMSN results in large quantity of feedback information,
Compressed Sensing (CS) theory applied to VSQI compression feedback is studied. The random

B4 BFERMFELSIHE (60972039) ;. EHK 863 1M H (2009AA01Z241) .
. 2 .
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measurement matrix associated with VSQI signal, and reconstruction guidelines is finded. It proves
that CS based Compressive feedback method can reduce the processing complexity of sensing node
side and enhance the degree of compression from the simulation resuits.

Key words: Information Processing Technology; Compressive feedback; Compressed Sensing;
Wireless Multimedia Sensor Network (WMSN); Video Stream Quality Index (VSQI)
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EXRASERBARAKERBHNA, MBETHA, ABEANTREFEARGENT L
FRERM4E (Wireless Sensor Network, WSN) MIMLERE, HAEWS TIPSR T ERE,
L¥gkl e FE, A ER TR YRR = KERBL.

T B B4 BB (Wireless Multimedia Sensor Network, WMSN) 2 T4k (& REH
SHPEIE, ERA-BEFERY. WEABEEINSHEAEBRETAERN ST ERE
Mgk, SEEVALSREEREBRERGRENSHESELR (B, S8, WEHES .
BB RBEBICEINLRT A, THLHE, FRAOBRENENLE.

WE 1 R, —~MRENSEAEREMERIEY B EAEBEN A (multimedia
sensor) « {LRF A (sinknode) « HHEH A (manage node) ZHIR. KREMNBEEERRT
EBAERENBAREA, TGS RMRRE, ERENBREBELMS REER
BYAFRPBITES, 2TLHBREELEY A, BEEIRMI BMEIIEEYR. B
EHERARDSEREMEHITEENSE, sRHENTIEELUREEBROERD.

oAbt

E1 SHEESEENSEHRE

BHRGTEEBRPMBERT B4, SHUATLECHMERE, WAKBEKX, W
BSHEE, FRaTSHERmMRRHASNIHME, FETHRAY SHEEERM
SIRIMEMNE. Bh ABRRYARTNAE. LBERH. FRESREREIBET
SERY, TR IEEEBRBREE—FHHOEBRINGEDAR. SE5M04EREMEN
A, EESHMAETER. 1. BESKNER. KEREEAERNRE. LES
. ANTIBENETZHRE, M %, BE%. LKL, %ﬁéﬂiﬁﬁ%ﬁ%&ﬂﬁﬁﬂﬁ
Hl, 7EEERE. WEZRAHE—E QoS ERLN T, THEEBEXNLTHEAYERN, &
B RABRETH WMSN N URRENSE.



2010 EEBEER SETLBEERFLRIR

E%ﬁ%ﬁ%’%@%m%%%%ﬁ%ﬂﬁq’, MY AXENFEREEFFFELR, &1
M ABIE LB RAEE R, AN, AERENEHSTRIMMNEEETIL RS,
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BREENE, BWHEEREANN. EXE, BAXSgHEAR—FAERSHEE, X
EABALR, ALY AKESERTEY, FEY SRt EAFERILBEE, =
RULEE, RERIKEAHE: RMERETRATANSHBIEL SRR BREES
A EHERET HE. Vﬁfﬁﬁﬁ@ﬁ%fﬁﬁy BZIEBIEHBMBINMES, BKEERE,
45 A R0 B P,

% B3] WMSN AN ST, R THLMLEMRR A REIIHERFEERE BRHE
SEE. Ei, FARERSELE MSTR—EFEEEANE, RITUEE— RN FRE
BFNBERER RS, SRBEAREREWSERWREER. h T EIUHE BRERE, &
[ 1SE VAT B I84R (Video Streaming Quality Index, VSQD VEREFERETE. W THRR
WMSN T H0EEEE. ¥l QoS REE I, FRHTLBETEERIREAKNE R, &30H
EBRBREANES WMSN &, BHREEMAAERRMEME FRERIET R VSQL &
BEEERESICEY A, HCEWAHTIMET SNEERMUE, FENCRTANE
A S EAE BN RERELER. B2, XAFBRBEARNRE REN WMSN P EEE
BERUEN SRS EBESHRRIKERERARF.

VSQI{E A — ISR B HITRAR, ZEEEREW. FRETLE R EBEMAN

FAEXH A TTA N B A T A PSS SURBIFN 5, FHB R VSQIE S RIF NiEH
R 15 S YR B ARRARYE .

7 WMSN FHTEARMR, BHAEXEIRMESENAE. BT WMSN FEKSET
EHEAE, DREBEANEBRER. Wi, SAEBBRE. FREIFERRE, HiaEE
#. WESEMINEH. ZEIMERESRRERNEES, NAZ WMSN PI7E—E B,
QS —FREEE F B WMSN i VSQI 5 S B RIEHA, FXRUENABENETLHE
SRR Bt B— 4 R4N (Compressed/Compressive Sensing, CS) AR, HHEHRR
BB A M R BRI S B R A UL R B B A E N M R A R R B
HiEo

A TEHMERENT,: &2 BN ERBXFHFEAFETHEESEHER, 5 3 R WMSN
5 B8 A RE], B T —HERAN VSQI AR, Bt T LA UE LR o E %R
AR SR 3, 8 4 54X WMSN 1 VSQL 5 S#TRB R, FHREN KBV BAERE,
EECHRRE R, AERERBNRGEEMITEFEEZHFIERLTNET CSH VSQl &
B RIRHHIT R TFIA.

2 [E4REFHE

HHERESRRALESRREEQFERE. EH. HRNRERTINS, w2 iR,
EFRELEURHERELITRE TR, 22 fon BIREHARTRETERE SHE T RS
SR 2 . ERSEEIET, FATER ANESHITHEREETRALTENTLE,
4



B8 F-AREKSMEFER

REX — B RN ERANRRHTERRD, SFFRKTRELTENRY, IHTUE
FRERBOABILIE, EXBORRERRD. BERTEEREEANNREREE
SRR SHITEM.

Lt ]
Rtk b3 Ef B4 K

B2 REKNEBRRRRELERE

TR gE AL B R R SRS T, BAXREFSHIEEBENAERBWE
), REREANEAEEHMNBEEHNRHBES. EEBANRAETESHNERUER
BELT/DTEERETETROEIER, FERBTEFRIAREEAIRH. Fﬁﬁﬂﬂﬁ
HELe A 3 FTRlIel,

$—5  #=p % m=
T W 4 T R e =N
e i 5
B3 E#EBMERELR

EHBRAERLIECEESHRART. RBUENESENEE=TEH. F50%K
RRTHERRFETRED ERXTBRER, BREHSRBRBMENEAFRECUNTE, R
R B A EBRBRREELUBRN. XREFEBUMERES, BES LM LUHART.
BEEXHETURBESEGNEARELEN, FTHNEERERKLRLE. REFENZHR
B, BRDERHES. ERENES, ¥hEERENRBEN, REEHRLIHLAR
%YR (Restricted isometry property, RIP) #&{F, EHIRANTHREESHEERBRBRERE
SHRREH, HEIREAEFESSUBEMRNRERBRELESHAERPNE. BF, &
REMEEHNBERBEEEEMHERERES. FEEATE—RBERA IR L EK
AL, R\HEEERR/DLEHE. LRBERYIERENE,

3 VSQIIESHERBRTRSIT

MIER R ABAREZE B REEE, WRRA-BEEERNHETARESL
EHLEEMERARE . FTUTARSRENEMZARMEZNKFE, TEHF X
WABMNOERZRURBEARMUERE. REFEREARBANRRRERREE.
RN RENRREB T AN EARE, ERATHEERER, FMAANE. b
wmyt, EWEILHRLEN, WTAEFERWREENREBHFRMBRIRSRAOME: EUF
FELAE, WTREERATRENGREREEN, &TH%&%%%%@E%&%E%
I Ep R AL,

EMSREEHE, WACRETETFHTE. XEFETUSBFENTH: TR
FREEWTTERERASRRE T 7. AHEENEIPNREELARAREER, X
BERERBMERFE, RERFSHITHEITPH, BHIPROER. TR HORE

+ 5
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W MR ERENGRRERMEMT2775. R 1 R. EROGARERELCTHELR,
B BB LR B AN

1 WHRENER SRS

PRRE &4 ARRE
| ERE 5 EXE
_ mmE 4 #

. RREFIK 3 —i

TR 2 =
BT 1 FuE

ESBREERTN AT ELBRIE AN RZRNER L, X WREMERGHTHET
B GREEN) WL XHTUBEERER. Bk, ZWETRAAANE—HE
TRE T B CAFE SeB ARt 17 (1 S vt B A BRI R BLAG VHIBAF (VSQD, BRI TS R4
BB EPESFE, REBENVREE. VSQ ZUNSRE MR 4 £, 4R

PR B3 B A MSRHAT EWFHEAIES (Mean Opinion Score, MOS), #H— MR
BA2REY, EEBTERUEERBUETRERY, FHYHENRRE LR RiEHik
LRBUERER, AFTLHSENE.

B CETRBWAMART A PFAEENARNEREE®, EXELT=ZMEERL
MAAEER, WA 4 FR, RRXEFESE AL BRNEN MR LB VSN A
FRE. RBEXEEINMAWERN, IR HESIRERUMIRA RIPS, S2RER
THE—EE, AFNNNRENEFNTE, BEERNSREIESETX—LIE.

B4 =FHEERERINARE
FHTRERGAREE NS —EHPEER (QCIF, 176 X144 ) , ERBH
B (GIF, 352X 288 4R E) FRMEHER (SIF, 320X240 BE) . BAFERETL I

N X



F—HS FARKSRMEFHA

R SE KRR PR SIF, F—MUAR KA 30 %, KAVBRGBITHE H.264/AVC 1T
wig .,

BT RS T A AL TR MRS, SREFNERULFRTUFRERENENS
. AT RITGEHRFRELRNE, REENSEHECLREMMIERE (FR) MELFFE (BR).
RN M ARERENEERE, BEAEVMSRITHEYAELLE SN, HRRMBRT,
AUARERNTE. ABR B, IS ARNEEEENUAEGRAERZMNER
REZ—, FEREMTTHIEE T XHASREMFRNEEETTEMXRLRW.

AP ARE—MASA AR ER—NT BN, BEELSRIT BXEA
RETERNTRAMEES LB W. SRS 30 B, DERNLFRFHNREN
5,10,12,15,25 (fps)Fl1 32,48,56,64,80,96,128,160,192,256,320 (kbit's), ‘EAVERE S, HH 55 F4
&, HBHTHNGS. BE—F AR EIIRA RE LSRR E 55 B, IR 2 ir.

AT REBFHERNBS, TRASAT 40 LARAN AX 4 HE—ARERHAFT B a7l
MAHITIRIES . F—HAMRE, B30 ZARARAR, ETETEAFTRBIMHAAR
SR RSB BT VSQI 3%t BEMRANMES . EHARIESA, H
10 ZARARAR, EEHEEN I —ALRBHNERALRIENTR, TERMFTEITH
VSQI #ATHEEEM. S5LRE 40 ZRRRA RERTRE (ST 20-30 FZED , HHA
B, ZEEERTEEARNEEY R, BT EAREHEERY, XITHRTE FF
T HI R

#2 WAMMEESWRRES

HEFY FR(fps) BR(kbit/s)
1 5 32
2 5 48
3 5 56
1 5 320
12 10 32
55 25 320

SR T 43 FHE R (Absolute Category Rating, ACR) IXFH I WA &7 VAR ELF
FRIB S MG PRI T, EXRPREEREFIVENSE, BARXFTERER
EEMER. SRA RIS A ENE TS MOS X (1—%, 2—8E, 3—#M,
—EHF, 5—1F) . FEXEPREARFES (TUT) BN SREHNE-LWRAAR
DMEEIRFF SRR A, MR RRYSRS 5 FBHT EMBEIES, 5 S RBRS, EEK
WSS PSR 4R B 30-60 B2 i8], AT E VSRR 7= KA R B, 3 BRI
BRBEEMNN LERFE—BCRBANE RESHERMTIEAN REREN EX AR
ERFSAE. .

LK TE - NABREFFTRENRERUIERRETHIENSH (BR M FR) ,

-7-



