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A Research on Frame Memory Lossy Compression Algorithm Using
Texture Perception Multimode Coding

LUO Yu’
(Department of Basic Medicine, Shaanxi University of Chinese Medicine Xi’an 712046)

Abstract A texture perception multimode coding for frame memory lossy compression is proposed to
improve frame memory compression performance. First, the optimal directional reference pixel is calculated by
using the texture perception and prediction residual is obtained by using the directional prediction. Then, rate-
distortion is improved to obtain quantized parameter based on the continuity of motion direction and the correlation
between quantization steps of same-position pixels between frames. Finally, according to the prediction residual
characteristics of different texture regions, among the three encoding modes of run length coding, adaptive &
Columbus coding and direct coding, adaptive selection of the optimal encoding mode is carried out. The simulation
results show that, compared with the frame memory compression algorithm based on content-aware adaptive
quantization, the average compression rate of this algorithm is improved by 14.8% when PSNR and encoding time
are almost unchanged. The performance of the algorithm in this paper is strongly related to the complexity of the
image, that is, the simpler the image texture is, the shorter the encoding time of the algorithm is, and the higher the
compression rate is.
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HEVC, CAQO) ##2 i, HXI7 451 K 48 I WF e e
75 . CAQO T Saft 7 NG J7 v v H 3d B 4R
B A0 T7 17, IF UF R4S 3 0 I AR 2=
(prediction residual, PR), %A J5 AR #i& % ¢ HAE A o5
1k 5 # (quantize parameter, QP), %% F| H QP
X PR AT A T () B AL ERAE, THRA R BN E
(quantize residual, QR), ¥ 5 tR#E —uis i AHe A
ZMAL SR 5E AL QR KIS 4R .

1 CAQO E&:4th

CAQO FLE ™ Q& Ty [ LT . By HC-F A
Hr Ak HAB R ARG AT — T gmbY 3 AN T RLVE LR,
Y b 570 (coding unit, CU) A block 16x16, FHHHRL
AT TR
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WE 1 prR, ARAECUN AR, a2 Eing
RIiL S E BRI EAE PR, Hh P, T
B=.

Pix,;

Pix,, Pix_, , Pix,
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B, R A NI E R {E DIRyy
HIDIR,y, Xk B i) 7K -~ 3 B BA fE{E DIRgy Al
DIRgy, tH&EW (1) Fis.

%, ¥ DIR,y~ DIR,y~ DIRgy. DIRgy fRA
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Z BEAR B TR T 1) 6,
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B=.

DIRpy = Pixy_2y +Pixy_1,y — Pixy_2 -1 = Pixy_1 y-1

DIRAH = Pix,_1,y-1 +Pixyy_1 = Pixy_1 -2 = Pix, ;2

DIRpy = Pixy_ y_1 +Pix,_1y —Pixy_2y-1 —Pixy_2,

DIRay = Pix, 2 +Pixy 1 = Pixy_j 30 —Pix, 1,

M

Dyiax = MAX((IDIRgu| + [DIR Av), (IDIRpH| + [DIRBV())

FI71 45°  if 1/2 < p(Dvmax/Damax) < 2
W7 67.5°  if 2 <n(Dymax/Dumax) <4
FI7E 90° if In(Dymax/Dumax)| > 4

0=<%J7M 112.5° if —4 <n(Dvmax/Dumax) < -2
ETrW 1357 if —2 <n(Dvmax/Dumax) < —1

FJ71 157.5%if —1 <n(Dymax/Damax) < —1/4
T 180° if —1/4 <n(Dymax/Damax) < 1(/22)
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{Distortion = MIN(QS?/12, ¥ + A)
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Rate = MAX(0,0.5log,(¥ +412/(QS?))) ®)
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Mvx fl Mvy i+ 815 2], FEH @) - &S 3 QP,
S KK QR N PR 4 %% QP A4 bit.

4=2%/a
Ox=(Mvxy,| > 8)22: 1
Oy=(Mvyy,| >8)72: 1
MMvx, , = mod (Mvx, ,,4)/4
MMvy, , = mod (Mvy, ,,4)/4
dxxy = Paxoy+1 + Poxs12y+1 — Pox2y + Paxe12y
dyxy = Paxr12y + Poxs12y41 — Pax2y + Pax2ys1

7 7
Z Z (dx? , MMV, O +dy2 ,MMvy;,>6Oy)
W= x=0 y=0
a 64
QP =
0 ¥ < (QS?/12)
'
. 2¥logy | ——
min 3 0.51o Qs?/12 ¥ > (QS?/12)
1082 10 000 g
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QR k=0 k=1 k=2 k=3
0 0 00 000 0000
+1 10 01 001 0001
+2 110 100 010 0010
+3 1110 101 011 0100
+4 111100 1100 1000 0101

+5 111101 1101 1001 0110
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QR = QUOk + REM (5)
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FER AL AR o
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s, R EETT A AR S B S 25 kB, 1207
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R BRI, ASCHR T — RSO 2
5 2 g 0 (T AT 45 K 4 557 (a texture perception
multimode coding for frame memory lossy compression,
TPMC). S5 R EIR, MXTT CAQO Hik, &
FEAMEA A L i R4 3, (A 7R B (5 e LA
-3 G A I [8] 95 77 T A CAQO HA MR FEMEREREF o
2 TPMC &%
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MBE&A 16 MEER) M TN E AL 1) F A $ T,
L block 16x1(KA 16 MEEK, BAA —MER)
VEONIE S ISR BT, B AR R T80
G, JERHIBCEARE 7% E PR, 85 1R
AR F B8 P A e 0 % 2k H A A5 BT 1 QP AN
QR, #Jaxt QR AT BB IE M G f .

2.1 SRR

N A AR R Py B R 4 > EEE
#, RGHE/G PR, RAW TR

D) RIFEAF A E R E, RA (6) 3K 4 4
SUER AR, FFTH R AR BE B ME Dy A

{8 Dipiners 73 015 RESUER 3277 1) A J7 1), 4 ANEL
BT R WE 2 fros.

2) 1 (7) B, 45 S0 7 [ AN 7 ) 7
9900, ULHZIX IO R A%, R A P44 St o
HZHEGFAE; HNRABEGAEER T RS ER
FAto () T Poingt T Prniner 735105 2457 EAHAR
(14 AMEERA, SCEETT RANRT O R AR R fE

P‘ 1,j-2 P D7) Pif 2] Pif (2|
P,j—l P 1,j-1 P | P 1,j-1| Lij-1
P4, | P, | 45 135 | Py, | Py
Pl]lnll Di+1,,1 Pi—jzpi][iz Pi+r]2
P 2,] _PT—l,j P/ 0 Pi— -1 Pi.lj—l Pi+|1,j—1

Pi—l,j Pi,/‘ 90

K2 flls sl

Dy =(|Piy1,j—2 — Piy1,j-11 +2|P; jo — P j_1]+
|Pi1,j— Pi-1,j-1l +|Pi-1,j2 = Pi-1,j-11)/5
Dy = (|Pi-1,j-1 = Pij-1| +|P; j-1 — Piy1,j-11+
2|1Pioj—Pi_1,j-11)/4
Dy =(Pi-1,j = P j1l +|Pi j-1 — Pix1,j-2l+
2|Pit1,j-1 — Piy2,j2) /4
D\ =(|Pi-1,j— P2 j-1l +|Pi-1,j-2—
Pij 1| +2|Pi-1 j-1 = Pi2,j-2))/4 (6)

if|Prminst — Pminer| = 90 (7)

(P minstDminer + P minerDminst)/ (Dmincr + Dminst)
R=
(Pi—1,j+Pic1jo1+ Pij1+Piy1j-1)/4  else

2.2 BUARIRKERBINIH

B5E, 9 7 HEORRR b AL H AR R 0 SOy
fit, WX Q) FHEEMEEIRE, MUE
7K AN B LA 2] 4 A5 RS
I 1 B dme /N EAEL T 170 e A P 7 17«

7 7
DA Mvy?, + Mvx2 )6)
x=0 y=0

64

0= (I ﬂ/nyi’y +va)26,y| > 8)?2 i1

d00yy = Poyoyst + Poxr12y41 — Poxoy + Poxs12y
d90x,y = P2x+l,2y + P2x+l,2y+1 - P2x,2y + P2x,2y+l

d45x,y = P2x+1,2y - P2x,2y+1
d135x,y = P2x,2y - P2x+1,2y+1
d; ; = MIN(d00; ;,d90; j,d45; ;.d135.))  (8)
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Hk, AERRE 2400 6 4 B oo T E B 2wt 2 A
BEFEIRS, TR RSN IAEAE, HEEEGIEANS
M, 2 520 J5 Sk AR R g A, R 9R 22 A ot [A] 1)
FE AR, DRI AE v e BT P e e Ok FLRE A o
1 QS i}, FTEHERIZZ)JT W] (motion vector, MV)
FRRH D A0 22 Wt ot [B) AH [F) A2 B QS HAHSGHE,
X 9) P

refnum

QS=—— > QS(CUamvi) ()
i=0

refnum

N, CUg,, mvn o5 24 AL B X L A 25 A AL T0 28
o MV ) n KRS B G BT R R R S 5T
refnum TR A FE th S 2E Wi AN 4.

&, FEHM QS Ml wHUM R (4) 1 QS
M, HEEUE A B 2 HT R4 Ot QP, JRRA
3 (10) LUHBRFF 5 A, MI153] QR:

temp = PR >> QP

2tem temp> 0
OR = { p P

1-2temp HAth (19)

23 ZIRA R

PO R R XK, QR ERBN T L EHM
KR ZE, HBFRAX kAR, FHEem—
TLHIS S FEEFR R EER IR G T4
HAPH X, QREVNEKZ A0, HbEHefm—
TCHRILASREHE— Dk gt b B . A T SR ARBA L
), AR IR . BRI A X AN [F 4L
HIX$, RAAFPmDE, RERDE 3 Fis.

A?Fﬁg?!

=) AN
= 4 10? a
\ 4

g

\4 \
| evasgn | | eemm |

K3 2R

XT3 block 16x1 [P SRASHIG, #5411
BTRZES R0, RIS AFT RS, Dl
KRR B B A i bit 2, B R A BIE M & 15
A6 A G R R A% 2 B P P A X ] N 3R AT TG B, AR
JE MR TR w5 bit 2 2 /% bit HEb s g s

AN AR g B FE 2 bit {8 &k
B N RIS, 6T 3 Fhgmigiat, B
VLR T

D) RS R 1 AR5 AR R 16x1 4 QR
AR 0 MG DL R I A AR AT B Jm A AR O T AR
ihid, TP %W E T BTA QR 2 HN 0.

2) ELAEGD, eSS ICHTA QR )
RNHRLTE, AR RO S AR, &%
ZALTEIEAES QR NS . ARG Ui 1 S AT i K
FERRALTE, AR5 T4 MGZ AT 56 AT B4 QR.

3) HI&M k P EHMe A gahs, MR4E0 (1), k1H
i E— QR i+ 5 AFE]:

k =10gy (QRpas + 1) (11)

BTk AEVERET K, BRSO BB AT Re
PE, D2 RS T DA 1 4ei03R, HoN TR
R, AR o R P R A, 1 4ERI R RS AR U
# 2 s

*2 FrHEEE

] T i i [ERS
0 1 R
1 10 RE
2 100 RE
3
4
5
6
7

1000 RE

10000 RE

1000000 RE

1100000 RE
10000000 KA k

>7 11000000 PD PD ¥ LU 5

o Y S
ES i s R e e Sl

24 Hrxtte

AR CAQO Hik, A SCEE 53 7 M 46 2 A
BEEW AT T

TEEAEFJ7 T, ARSI o e T 5 5ok
T SUEL AT RE R, R R A A R R
BCESGRE, $Em 7 TR B A AR e s A i 7
BUERAPMA TRRELER, 153 7 HEARM
QP JEVH bR T 75 ALy e Jo 7E 4 B 20 B v [X 43 4L
X 3 BE AR 1 LR A R 1) gm i, A AR &
TIE4i% .

I E BT, CAQO fE Fi i f2rh A 23
RN EE R AR IE HA 2 IR friz B, TPMC A
34 YOI A2 HA 3 I FeFRIZIEH ; CAQO F
TPMC fERALI P MEHEEAZ; X CAQO
K H RS AT 9w, TPMC K FH B0 A5 4 A AN B A%
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RNTHEATHEES CAQO ME EMRE, ¥
Hikir N HEVC J5, 4755 MK 46 % (compression
ratio, CR). PSNR FIAHX 4wl [ (relative encoding
time, RET)3 M4EBE AT A . BEAS S50 ] 43 N
H, BRI A R MU IR B PERE X T,
B RSO PR R AR R RE T LG . MR &
J9HM16.8, IZ/FFFHEA Inter 15-6 400 CPU@2.7GHz.
8G A7+ Win7 64 hi 45, CR Al RET 5 2 :{
m= (12) Fios.

CR = (1 —Sizeps/Sizeyi) X 100%

RET = (Timerpmc/Timecago) X 100%
APSNR = PSNR1,/PSNR; 1)

X, Sizey; M Sizey, 3 1 8 K 45 BT 088 &K
/Ny Timerpye A1 Timecaqo 73 A A FIEF CAQO
FVEM gD 6] ;. PSNRy, A1 PSNR,; 43 51 A 512
itk X HEVC Fl A4S N HEVC J5 [ 0§ {5 15 Mt
CR K, UEIA SR VL 45 R ;. RET /),
Ui B A SCB VR G A I (R] AR G R 2D 5 APSNR
RN, Ul B B BV R N HEVC J&, HEVC 4w fid
(MG R D

TEMAR 7 7 e b, ASIR AR 4 R SUEE
HOREREN, BT 383 9 NF AT X Ay
Br, DA ORI a5 A R R RHE S, B 3 AR S0
WERTH. 3 AEURSE A SE T HIA 3 A BB L
PR TR T 51 o

RIS EE RN 3 Fias. M Xt AT B
B, AR R TR T 7 A T,
B CAQO [ 7 FhJ7 vl WIN AT 56 2 1 ¥3000 77 1), BT
DIFE CR 7T, XT-F racehorses & 5H 3.33% HIIR
ai, {HE RET HKECNIE; ALK EBIE
7E CR JiTfl, % CAQO W A-F14 6.47% MK, &
RET J5 T fl CAAQ 5L FFF; AR gmidBish,
TR TS, RETH KIREN TR, 9
[ LG AT DUE e, TR BERFD J A AR B 6 CR 42
Gkl

BRI gE Nk 4 fros. 7E CR 7T, AH
XF CAQO, ASCEVENIE TR, T A
FEdE s, PRIAS B PO AR 22 8 ik, HT A
SCEIERAG T T R R R AR AR, 15 25 vk

BRI 2 R R AS A () MG SO X SR
FR Z MR, 7R [F) I 2 A A5 32 [ O B i
P, MR EEAER . Mk 4T LLEH, AREZ
T-fa] B GUEE ¥ 4] Tennis, HTHFFERIGIIEA, JE
GERBEIN, N 18.24%; JTREIGHFS], H
THAARBIRA, E4R0ERKMERS: Bt
ASCHEER CAQO, “F#4 CR A 14.8% HIHE .

®3 ANEES CAQO BAZIERMELE M REXTLL

CR/% APSNR/dB
31 - — RET/%
CAQO AX CAQO AX
Tennis 4415 5612 -0.01 -0.01 12331

crowdrun 47.89 48.14 -0.03 —0.03 12535
racehorses 47.12  50.45 -0.02 —0.02 131.89
Fi 46.39 51.57 -0.02 -0.02 126.85

Tennis 23.14  30.21 0.00 0.00 101.11
crowdrun 27.87  33.12 0.00 0.00 100.98

Tt

HRA racehorses 27.54  34.63 0.01 0.02 103.15
Fi 26.18  32.65 0.00 0.01  101.75
Tennis 4223 5061 —0.02 -0.02 51.14

crowdrun 43.19 51.72 -0.06  —0.05 53.23
racehorses 45.67 5543 -0.04 —0.05 54.38
i 4370  52.59 -0.04 -0.05 52.92

i

F 4 ANEZES CAQO HIEEAEHIHEBERTLL

CR/% APSNR/dB
gl - - RET/%
CAQO A CAQD A

Tennis 78.21 96.45 -0.02 -0.01 92.11
bluesky 80.26 9521 -0.05 -0.07 93.42
Johnny 8139  94.12 -0.05 -0.01 91.65
crowdrun 71.21 83.54 -0.06 —0.04 98.12
traffic 70.95 88.45 -0.07 -0.08 102.2
stockholm 70.12  85.12 -0.08 -0.09 99.16
racehorses 64.36 81.13 -0.06 -0.07 109.57
riverbed 60.21 76.42 -0.09 -0.08 111.56
mobcal 59.76  69.21 -0.08 -0.07 110.21
£y 70.72 85.52 -0.06 -0.06 100.89

TERIEE R, X TEMDE, ACHEE
5 CAQO Wit & 4 E A — 8 X T 1l b
B, ASCHEE CAQO MR EEN 1.5 /% X+
gt DR, ASCHEVER CAQO, i Fedm i Al B A% Y
M54 7 K ERI gL a ., 3 4 /TLAAEH, fiis
ST AR SO VL RET BN, RZBK. 405
M, PR EIER T R 2 B A M A
4 HERIE

NT R H 25 98 H B S B I, AR SN S
FifF B AR CAQO ik J5 B AN Bl s il T VRN 2
Br, $2H T TPMC 5%k, TPMC & 58 B4 /i %
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Al SRR SO XA QR o0 A, 0 R AE . E
B EE R k (9 RHMEAT BEAT il I AAEAIRTHEE
FEREMATR T, B PiRm TR R, SR
RE7R, 5 CAQO FLIEAMLL, £ 4 i [a] AR [F] )
THOLT, ASCEEARTHT1 14.8% 1) CR.
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