PREALI SR 2017, 25(7)

Computer Measurement & Control

B 5 A

. 243 ¢

NEHS:1671 -4598(2017)07 -0243 - 03

DOI:10. 16526/j. enki. 11—4762/tp. 2017. 07. 060 FE SRS TP391

F AR O flash 3= B &M
55 45 B8 & 3%

RER, B &

Corsm TR Be ITHMLIRER, BEARSF 830011

XEKFRIZAD : A

FEE B0 DN 1 A0 5t BR S Ak 2 5 SO0 T =2 18] 15 1) 58 3 22 S Il A, 4 o R P S il 4865 19 flash B 53¢ 1 38 1o 900090 40 A 5 0 5 AR O
B 2 S AR BORDG AR DA DG, R b A T4 OIS Y A R A 2SR, IR A B (WP 2 B SE v oR A i Bl i R, e
S A S ARAE flash 35t 4 Jm — 80tk s L4 R BN, $2 8 ABELE Lena, Peppers, Building, Baboon. Nestling 5 >4 | %) (i 1=
M H, (PSNR) {5 4> 371 B ik 32. 31 dB, 34. 14 dB, 34.76 dB, 34.94 dB, 35.05 dB, JE% B35 FLIA B4 00 PSNR; 1 E L Al JL R A B
M, BRI ISk E PSNR J 3052 2% B 7 1 3R A5 17 5000 410 8% 1) 2 1 B

X#8iA: Flash 5t BN ACHIN: EEEWRNL: RnBE,: HHEENE

Adaptive Video Coding Algorithm for Flash Scene Using Back Projection

Liang Chuanjun, Xu Liang
830011, China)

Abstract; Aiming at the huge intensity difference between video frames caused by the illumination change of flash, adaptive video coding

(Department of Computer Engineering, Xinjiang Institute of Engineering, Urumqi

algorithm based on flash scene is proposed in this paper. The flash and non flash frames are extracted according to the histogram difference,
corresponding coding types are allocated for each frame correspondingly, and the motion vector derivative is used in the weighted prediction
(WP) parameter set determination. And the back projection is used to keep the global consistency of flash scene. The experimental results
show that the peak signal to noise ratio (PSNR) achieved by the proposed algorithm on the five videos Lena, Peppers, Building, Baboon and
Nestling can arrive at 32. 31 dB, 34. 14 dB, 34. 76 dB, 34. 94 dB and 35. 05 dB, respectively, which is nearly to PSNR of the primary images.
And compared with the traditional weighted prediction algorithm, the proposed algorithm achieves better coding performance in terms of
PSNR and computational complexity.

Keywords: flash scene; adaptive coding; weighted prediction; peak signal to noise ratio; back projection; computational complexity

0 5|F

R A S REWTR. HERVTES S LRGSR
S NE AR Ak £ S B AR 2 1) B K B sk B 22 YL XA is B Al
WL 2 By e 432 v AR 28 B A 4T

Tt 1 AT M (Weighted Prediction Based on Frame,
WPBF) J&—# ALl (Weighted prediction, WP) J7 kb,
TALRERT HA 2 5 B AR 1 5 S AT i, ) G A iR A
IR, (BARRES S B4 flash &5t R 365 BE AL 1 Bt
FTFEH (Macroblock, MB) 1Y J7 & F T il ot Jmy &8 25 B 28 4k
(S, {HRAE AT 32 B A i (Motion Estimation, ME)
B TR AT A SO T R A YR B 2 M
B LA ok L] o B D B AR DS T L i A SOk SR ik
KB, @R, MAFHMBRERITEE D Pz
a5 O UOT Y R A8 2R 0 i B S 2 w3k A MBI
FEVCRD, ZA R BHERS W ENE, BEFZ2HEAN

Wi HH:2017-01-13; {EEHHI:2017-02-21,

E£TH - HmAE /R B0 X R BRI 3 AR B R S 3l H 4
Wi H (XJEDU2014S074 )5 #f ## T. & 2% B B #F % & W H
(2015xgy101712) ,

EE B A AL (1980 -, L, Bl &, YR, T H L8 B
Gk 3845 Ty 1) i WE 5K

AR RS, & N R )k % 3 1 (Adaptive sparse domain
selection algorithm, ASDS) i i 7= {8 F11& & AF [N )6 i >k i ok
Mash 377 5% 25 0% (V9 15 380 SR T DA i 1) 2% 00 o5 e R e P

FET ERAIHT, TR IR G B O B AR A 2 S Bl A
Witz B) L DR A iR BE 22 e ) A8, 4 HH — R T S ) #2519 flash
Yo B3 LA A A Sk AR O R 2 B 4R IO ok AN AR
PRI SGME,  AH R 3t Ry A A PE TS G 1 SR 2B, R AE WP S
SERE TR S i B SIIR AR, R Ak
TEGn % (lash 37 357 AR LU AL G 3 0 HA B AP i MERE
1 EHMBIEN flash FSHBE %

PRIG T B . 35 A A AR 1) I T] PN ] — 37 St i =2 ] 1Y) 52
PEZAE . SRR 19 2L T MB AR I % 8] S W AT 4 i T
i, AR E S A5 b B TR DG B 38 SO S 5 07 . LA 3R 4 B
BT ARG £ AT ASE i Al R NG £, AT T
HUE fre AR HR . FRRARENE 1R,

1.1 E-T flash 9 Bi& 5 45 53 IR =

BRBIX —ROR, WEIAT NG SR . B ar DL
T S5 4 TP S U . AT BE ) T 45 3 BT RDG KT SICR I A
WY B ) S A3 45 . DROBAT R 5 i e A B &S], W A
KrgRIT I B4 ) Z 0o, WRos R0, AL 3 AR OF 3 0 B
BT B S ARG Z R LR, D58 ot — A4 flash WY & fi7 .
PR S A et somk (130 4R bR T O B 22 R Ak



< 244 TR AL A 525 &
H‘#ﬁ‘ fl-‘l,s 1 ﬂl fFLS#»m 2 (ﬁ fl-'lJ-H»l ) i/f]ZE!lIE”E I}‘J ﬁ'ﬁfi]ﬁi ’ *H 3‘@@ IEJEJE fj‘_;é
F s ME 052 WRES AT A0S frosen o HHT% P WL BLST,
RIECE D T A HE T frvsr N frsons 22 0B DR IG T, 75 HA U0 1) 48 B o
1 % B .
1.2 E-F MB KIE 3 [ 2 i
A& 1ash ) 3 18 N 4 g
[ 1 Frusons BRI « 0 FFDEEF 22 M 0 I BC T . 24 8 F A
WY flash 5N IEA N C frse,0<<i<<m—2), —7NH
AU I JEITI SR 5 7 B A PR R R A R 51 4 Ay B
l Pl 140 1 — S X 35 T il EL AT HH U X Sk 58 K P 3 FE 3 2 . 6T
LTI T Y By AL R VA R TR W RO L B IS A
S B T 4513 R 9 W b TR [ 9k e S [ B 0 3 BE S AL A
| i 6 3 2 Bl BB o o A e A T 2 8
AR S et FIE B U L T 95 5 5 W 0 i1 B0 2 K4 5k S B 3 2 0F 1

L R A Sk B A

(Histogram differentiation, HD) )7 ¥, i H T hniE H T4
I

X F it —A m Wiy flash 50, AR EMWIR m — 2
lﬂ)“ﬁlllﬁiﬂjﬁ%fﬁﬁw o/?\ Srs M f e 3 AR — A flash &5
M TF IR FEE M, frs B fre ZIBRIRR LIS R

Luma ( frp) &~ Luma ( frs) (D

K, Luma (f) RARTTEBRR pCay) PSSR, W/ R
IR w AR, AT LARIR R

Luma (f) =

LS sy )

w X h(w_)e/

NG 52 BEAKEH IR frs B frs B — DB KM,
Bl Luma ( fris1) < Luma(frs) o WG & — B HEMN frs 2
Srisios W8 55 K, I 85 T S KN Srsins B
Sreste — DERBTEE I frsis < friso JSRJF R DIZ
] 1 B 7 1B 22 e flash 355K 0 B4 1) 480 AT DU 30 0 80 58 f s
F froe W0 £, R £, Z BRI EFEZSATERRN .

63

HD(f..f,) = > | Hist (f.), — Hist (f,). | (3)

Hw, Hise (f). F1 Hist (f,), G35 FRR fo M f 5« 0
B — A se B A BT BRI Dy 64 2 F T M A 40 ) A0 b i
B, W frs B H 7 B Hist (fus) s fus 1 H T E
Hist(frs) M &2 W B B A fusen—. B = FE K F
Luma(fosin2) BEF S WNIGIT R E frs 058 B KP
Luma (frs) A 1 89 K F, Bl Luma( frisims:) =
Luma (frs1) . i s fFLs—1 il SrLstm—2 Z 8] # E_ 75 & 2 &
HD (fris1s frisins) BRI, BBILIFHRER:
HD (fris—1s frstis) >k » HD(frs1s frrsime) 3 <15
4)
ke J&—A il flash 375 5%k M0 2% GO i B8
TR flash 50, SR —A 2 WA S E 0, HER — Wi
ST RS I S HTT S VRS S RN S O A 6] B
B2ZER HD(f. o for) 1 <) < n IR AEWH R RRZA W 1Y
Frestue (m <) fo BATH frs B E T NI 8RR #5
SR AN R 5 Wi, R, WA E DB RN n B E N 6. R

B, R R T A RE B S BOAE AT — A TR Y
PRAS AR, DA R, (R S RS R AL
s SEE WO O 15 2 PN 6T A B 1 R R S s AT 1
MV, 53552 MVew Fl MV iy o XS MV 2T frsins
1816 frs BIATIE MV . FEARIEA — LB MV 5@ i 2157 5
DO PEAT B R . D T Rk e B A IR R B A S B A
MV s fris oo BORGRIZ S 1) 5 MV e 38 3 I8 6 W24 5l 4 65 14 22
YAy RS . K5 R R K T & KOBUT TR L MView Fil
MV » & XHF

w = e MVp (5)

Hh, TD; 22457 B W5 frs ZIEHIER ., TD, ZMWA4
RN IEW fris—1 A frisen— ZIAAIE RS . X U6 ALY MV ey 1
MV yy 46 72 10 XBUH T ARG HER & W RO 45 48 AR 18 ek
SR BE NG LT K B ARIB B B IRFE N . S A, MV g A SR
P 7 ZORERTEN . HH MView F MV 50017 S i
IS B RS B . 76 38 B A A P AL H B BT s frs o M
Frisin s ZIIMKHER R . frson . B MV WA 5,
B, 5 Y48 MV 0] LA AT 4 A A flash 3555 I
TP MV FI MV, T E 5 B 40005 B T8 7= I
BB, ARG H. 264 5 L Exp— Golomb 4 it Jy
O 22 57 AT LUK 3RAS T 1 S ke
1.3 FRAKERERIEILE/E B

FLH R 1 B 5 0 R 4 R — B . 7 X R AU 1 AR
mi, S ¥ d/ME X 5N T B WU A RE e, dE B R R R i
SRAR LA d5e /Nl ) R

minimize | X; — X, |3 +¢ || Xiy — B || 3 (6)
TD.
K, o> 0 WS E. BIEJRWBE TR %ER:
X=X, —v[(Xi— X))+ (X, —B)] (7

K, v>0 WEKSE, BIRAEN XENEA 2R —3H
iy flash 5,
2 ZHER

WA A flash 59 720p YA T 31 1 2F 47 52 50 0 97 Al
S FOMA TN B L P aE . MK T S YN 25 WA RD . AR SE
3543 M PRAT 100 R, AR R IL 50 R R RLER P 91, 3k 26 % 31



57

RAEH . % FAR K flash 35 B 36 BULI 96 B 57 7% .+ 245 -

TEBA 250 vl o e g R AR R (i SR A E B D WinT
ER S, intel B2 T ALHIES . 1.86 GHz 4. 2. 95 GB RAM
B PCHL kAT, i MATLAB 7. 1 4ife. BRI, B4 3
ANBRAEFF 51 1 B Wi R T T A R TN DG T . BT S Rk R Y
NGB . flash 47 SL )TN DG KT 58 B2 A6 AS [ 55 52,
P AR S 3 R AT I ER . 4railh WPBF., R ER
By F1 ASDS,

N EREE R R, W (EfE M 1 (Peak Signal to
Noise Ratio, PSNR)"' 545, PSNR & X WF :
255°
MSE
K, MSE b & 857 3 S5 A5 F sl i or i 25, A
PSNR j 5 2% 1 1 e B £

1t Lena, Peppers, Building, Baboon, Nestling 5 /I #fi
AT RS SR . TR LA ) PSNR A, I 45 R AN SR 1
B, sy PR e I8 73 2, PSNR {H 5 2R 2 1) 5 50
g AN

PSNR[dB] = 10log, (6)

# 1 JLFE M PSNR {H (dB)

MM | PSNR {E| WPBF | IR Ak | ASDS | #2H 5%k
Lena 32. 90 27.85 29. 04 29. 74 32.31
Peppers 34.50 26.96 34. 21 30.75 34. 14
Building |  35.19 26. 65 29,41 29. 89 34.76
Baboon 35.47 25.47 29. 98 28. 94 34. 94
Nestling | 35.45 26.12 31.10 28. 47 35.05

M LW LUEH, #H AR5 E Lena, Peppers, Build-
ing. Baboon. Nestling 5 /> #i #% I~ A9 PSNR {4 43 % 7] & ik
32.31 dB. 34.14 dB. 34.76 dB. 34.94 dB. 35.05 dB, JE#
e 5 ih KR 09 PSNR, A G A LR B s, 3R BB e R
LRI Y RE 3518 B 5 1 PSNR {4, 28 W32 B0 vk 14 4 s 3%
WREIT,

2 RN ENEEEELT T 6 RFF— B0 T 1 F-1iE
FTHE

£ 2 BANFRMTELETT R
Rk WPBF | 38 RE PR
BT A /s 1.4 1.7 3.5 1.5

ASDS

MW 2 T LLE i, WPBF 8k Wis 7 ut &2, R
WPBF 53k 8 /i 8. a3 4F MATLAB s WL 393055 15 510 43 51
PEAT Bk 4 R R R G AL B B A Bk A8 AT e R AR T
WPBF., fii 2> F HAth LR L3 B35 .

GRAHR TN 2 BRI, R A B A IR Y
B RV E RU NI R P S (A A =1 | T I =
3 it

Bl DN Y e B Y HR AR A 2 T SOCRAR R 22 i) I K A 8% B 2
SR, AR — Rl R 1A R 1Y flash 35 B & N LA 4 65
Bk, BT BRYE B 22 T AR BUNSE AR I G, HH N
AT P A 2 04 2 A 0, AR N AT S 4 B R A
B e SR, B R T 2R -8, WA RA

flash 5t 1 720p PUFUT 51 b 247 52 46 50 3 Al JL A in ASC 1 00 4
LR PERE . 7E PSNR FIF ¥ 32 17 W ) 77 18 6k JL A 55 3 947 L
BOBIE T PR R SIE A R . SCIR AR RN, SR rm
RTINS A0 bE . R Y B A8 PSNR R g 47 B [ Jy 1 3K 43
A Y 2 P RE

AR 2f $ A SR B T ALY flash 5t R 5IA
LAty By 2 B B A, AT B G M i 2 PSNR R B I B 3k AT
]

S &3k

(1] g, A B, AR NI 56 000 A5 B0 43 A 2000 A0 407 Jg 0 A
g [T, A HLIHE S #2015, 23 (10): 3545 - 3548.

[2] Zhang Z, Hou J, Ma Q. et al. Efficient video frame insertion and
deletion detection based on inconsistency of correlations between lo-
cal binary pattern coded frames [J7]. Security & Communication
Networks, 2015, 8 (2). 311—320.

(30 2% M, 2528, 295t 4. ZETF QUM 15 25 A ¢ 1 R sl
B TP A A S [T, ESALAL T, 2016, 36 (4): 1085 -
1091.

[4] Lim S W, Moon J H. Weighted Prediction considering Global
Brightness Variation and Local Brightness Variation in HEVC []].
2015, 20 (4): 489 —496.

(5] ERBf, Fiafue. B, 5. HT 2 Y2 M 00 M i 2 0 s W0 A% 4
Mk ] FEHLTR, 2015, 41 (2). 258 - 262,

[6] Strelow D W. Motion Estimation from Image and Inertial Measure-
ments [J]. International Journal of Robotics Research, 2015, 24
(5): 463—482.

(7] EREE, PEPRZ KR, 2 10 40 2 005 DR 3 o ] A6 =X 49 B0 0
(1. FF5EHLRT . 2014, 34 (1): 167 - 170.

(8] PhHiei. B, RTVF. AT SIR BLF i f R i RE ki
S EAREER TS [T]. MR AR, 2016, 38 (2). 84 - 88.

(o] )5, Ak T, —Fh et B & AL T R g X 48R 57 K DS IE B
(I MR R TR 222 4) . 2016, 21 (1) 83 -88.

(107 FE2e4s, 2450, T ok, &5, 5L B0y W JC 10 B30 Beom 14 7 1A
EGamis (1] W3 K¥EEM (HARE D, 2015, 43 (8):
1226 - 1233.

(1170 KW . 558 . TEiM . 4. 2T ARIMA 5 WASDN A4 &
f e D B B LT, B HL M A BE ST, 2015, 32 (9): 2630
-2633.

[12] Wang Z, Dong S, Wang R, et al. Dynamic macroblock wavefront
parallelism for parallel video coding [ J]. Journal of Visual Commu-
nication & Image Representation, 2015, 28 (3): 36 —43.

[13] Wu C J, Wang Q, Li H, et al. DWI— associated entire — tumor
histogram analysis for the differentiation of low — grade prostate
cancer from intermediate— high — grade prostate cancer [J]. Ab-
dominal Radiology, 2015, 40 (8). 3214 - 3221.

[14] Li S, Fu]J, Liu P, et al. An Information Hiding Approach Based
on Integer Transform Coefficient and Virtual Space Encoding for
H. 264/AVC [J]. Circuits, Systems, and Signal Processing.,
2015, 34 (11): 3573 —3594.

(15] ggtrer, 2R, 3¢ i, 5. FETROE R LR ER CT BIEE
AUFSE [J]. LS RS . 2015, 32 (2): 609 - 612.

(161 % . BpWeity. JeTAREL 27 4 e o g ma (U] it
FHUR FABFSE . 2015, 32 (3): 938 - 941.



