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ABSTRACT

DSC-HDTYV image compression algorithm removes spatial, temporal, and amplitude redundancies
of an image by using transform coding, motion-compensated predictive coding, and adaptive
quantization, respectively. In this paper, leak processing method which is used to recover image
quality quickly from scene change and transmission error and adaptive quantization using percep-
tual weighting factor obtained by HVS are proposed. Perceptual weighting factor is calculated by
contrast sensitivity, spatio-temporal masking and frequency sensitivity. Adaptive quantization
uses the perceptual weighting factor and global distortion level from buffer history state. Redun-
dant bits according to adaptation of HVS are used for the next image coding. In the case of scene
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change, DFD using motion compensated predictive coding has high value, large bit rate and
unstabilized buffer status since reconstructed image has large quantization noise. Thus, leak factor
is set to 0 for scene change frame and leak factor to 15/16 for next frame, and global distortion
level is calculated by using standard deviation. Experimental results show that image quality of the
proposed method is recovered after several frames and then buffer status is stabilized.
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Fig. 2. Frequency sensitivity weighting for DCT domain,
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Fig. 3. Contrast sensitivity weighting.

LAIES AR ot

Netravali®} Prasadat= 23FE <1 4o ¥r) ¥sl
(spatial luminance change)7} < 14)& W33t
= o7k v A% ¥ AM(spatial masking effect) & &
2k o i 2 sPA| L 84 (visibility functlon) =
o] &3t Fx}alv)e] AAM G AA A

ol M ¥ bl 2% &g qlere] Eeﬂ‘ﬂ{}"l
A gkl A g WEkE dEu AT Al Zhe] A
#l el by gl = wter) golve
A 7bA Q) ol A% ZRHE o] &3k Al AR
Wiz AA kst dlstol sl FAE 7R A
Y= Qo) Fattke AAS ol §de] 7 33k
& G2 9 g wrgkel AR asE Al
Afﬂt}. 9, £3 2 gy AR FHXE MTF
g Atg-&te] ghg4 o) o] gt

Q"J1 o

'-‘.

i

©oIH of

Ru=Y MTF(0. j) - I*(0, ) (10)



WL/ FHAAER) QA AT Al 28 o] 83 HDTV 44 & & guel s

=Y MTF(G, 0) - 13(;, 0) (11)
Rp=Y MTF(, j) - IL(, 7) (12)
i, j=1, -, 7

A71A Ry, Rv & R[)r‘ 4, 53 4 M GEe

328 vehl 1, 13, J) 7t Fapge] A&
vebdoh 4(10)-(12) oA ol 2 JEe] =P A&

2RE 54, £4 % 28 Agess v
ofs 8 4 Ak,

Tu=Ry+0.5%XRp (13)
Tp=0.25X Ry+ Rp+0.25 X R (14)
Ty =05X Rp+ Ry (15)

ANM Ty, Tp R Tve 594, 3 ¢ oiztd Azt
A Jvepdv}, 370 AP ed e d94 Eiy
A AG Gae] DCTHE Al=E A}&sta, A7 A
faE AP F =g gty w‘ﬁ | > e
*JQ] DCTBJQ Hgo] ag AbEsto) A '?
g T 93] 5245 go] 7}744 A2
r—l A2E SdA ok

o
i

Teom =0.5(Spatial Texture) +0.5(Temporal Texture)
(16)

o
4>
o,
ox
A
sl
ml
o
B

3
ek thzt $E
i £ Eigi-ES
a4

8 4 e Aael gEe) 24
Fig. 4. Structure of directional texture factor.

714 Teons: A3t A3 48 vebdvh 4(16)
Vﬂﬁﬂh%%ﬂ$w&5%mmwaﬁﬁ?ﬂ
oh Bl qt W 918 VhAe S v A o o]

=1 iéﬂOP‘i‘i ohH,

Te=1~+1og(1+0.001 - Troy) (17)

oA7)A Tex= A&7t a5 A8 verdeh o] A1zt
ClaR =i 49} #o] 8x8 Bl A 43, —TZ‘L
thzhid AR or 3Eitsted zzhel G o et =
ooz DCTHS Fuhao] Q14 a45-A] A ofd *}
&3ttt

4. 9I5| BHER|0| BH
314 s1E A& PAtsle] Agal7) Aske] 8x8%
ol 4je) o 4ol HAol el Wy AR 353

sh 54, £4, gANg e A HEAE zm
Feh), W Mo 16H x16Ve] ot 8 i) A
EEE 16H %24V th8 Lol M 8x8% 9
of thate] HAv) sl the] Qe st A ERt 51 E A
o) @ AR s el Al Hgah 9o
;\1 LUL o}%ﬁi]%’ o:] )J.o“ .guo] q_)\o] 8><8°] =
S SEANE FE 2 Sk el u@ ey e
FAE AYI e 19 2 A Ayt
= HAEE Gebdco

¢ Texture
—[Bxf fer|—>0 > >
e .

—I processirg >
Comb, xg—~>®w peroeptial
weighting
Tedture [
ol
processing >
Frequency
weighting

7185 14 s B BEUE
Fig. 5. Block diagram of perceptual weighting generation,

827



WL EEER L "94-5 Vol.19 No.5

V. x| of= udo] ™

%

il

HE

F3oE B HEURFEL o] 2
4o wat 7 F ol whebA sp s - B E
& nPE HESE AF87] fate] FATH ad
Atolo] M HE Fojol g} DSC-HDTVi- w7 9]
e AP EA 7] fEtad Aol HA 9
= el o v E&S Aol st M ¥t 7l
o]l Aol WA A=t ve AAS e
TG E 5o 71, ZiFEdd o)l A el
A =g stFol Fu HuE FAAzIch HA)
= e dgstv] fatel chgel A wk o] |
A f=r ddy FEUR, ESES 29y sk
AEAY WA = gl B8 vEge) B
thaA 2 o] mdld & 5 ok

&

it

Rr(Dr) =a-+b log 2L ) (18)

gt

Ak

[ (B 1~ Breg) x Ko+ By 1~y o) ]

. .
Dr=o (2, b (19)

Gt-1

A7 By A, Bresi Yk M9 715 o
H Koe HF Ao W42 0,99 g AM&stut
T1e)al be) gk W s e o] Wit =g £ H a7 9
§ frer AEdME —0.68 AHEEh dA 9
= ddLe DFDS] ®# g xholl v sl v £ o
el wiH ofg Aelo] oste] AMHE Y Tl
A FHeLE AHEste DFDE -tk xishg
o2 Fdaie] gl wpE vEgke] AA Wl
2 HA N ddg 2dstke] o gel v ob g
Hie g stojof vt Awo] Wshd H e el T
Aol TPt R5Eg Ao ng (195 o
gato] WA Jel & Alojd + glvh wakA ohg 4 9
gol FHR2vE0d Aeole dA g gug =

st

[(Be—) — Breg) X Ko+ (Bg\ = Be-g) )

Dr=0.35X%oa: e - (20)

828

SR 09 FHQAE HEsln, T olf 2
dlolli= 15/169 ¥ 4845 J8FoEM B3] ¥
a7t 09 Fdel e ksl ol ezt Hakr) &
of ZH At a3l oJste] v EgFo] A F7hal
of W7E eERS et foh wEs pHe s
7h W stu) DFDe] DCTH 529 BEH 9| tg 44
st Drel gkg et v s o) Hejg QhHAF A A
%3] de Hdaeg stk FAH8% 00lF A
A 15/16%0 9 A& AMEsk 21 (19)9)] 3
&atalch

or=0.6 ag (21)
AN ooz FAHRAZE09) Ao FEHLE JE
Arh =484 003 Sk 15/162 4 2]
& o] &3he},
Oy — 012 ag (22)
VI. 8 X &

1. 32 HE

DSC-HDTVW Ao M= g e S548 ) A 517
) Mg L33t i os DCTE A3} & =
#oll A3z 8xgel FEof sl ofefo] 43} o] 2
2 DCTH IDCTE 3},

_clu)c(v)

; =Wy ¢ 5
X(u, v) T LI x(m, n)
cos[ @Cm—+1un ] oos[ @n+1)vrn }
16 16 '

u,v=0, ..,7 23)

x(m,n)=i E‘: cle)c@)X (e, v)

w=0 v=0

(2m~+1) un J cos[ 2n+1)ovn ]

cos| 16 16

m n=0, .., 7 (24)

2(23) 2 (24)9 4 c(k) & Thea g},



WX/ FHRESA AL A2} A A o] §4 HDTV 94 o2 ¢nal &

1 .
—_ , if k=0
clk) =1 V2
1, otherwise

2. 27| R4 (scale factor)

UFAsHA] 7t ZQle] B ME 9} Mx AF o of
8l forward estimation FollA} -3} scale factor
& 8x89 Futg P sty o] Hitsge
2N g Fig Al 2718 94 FA31e &
&g ¥} Scale factore A 4 F42 oA
Y FHoz FAYS RS d2 HY =AY
S 2488 DFDE4E 78 & DCTH sl & 3¢
o Aol A 64712 scale factorg th&2}-& o] &3}
o F3Ho},

71.!(

2(25)0l A K& ZH Q) 2 8x8 BEe Folx, X
(7, /)& 8x8 2&uiol A i,j 9x12] DCT HEd F
s Al aks JebdT) Scale factory 1280H x
720V 2719 Fx ZY(Y)o] i 8x8, & 64
Aol S 7HA 1, vlAIERE 640H x 360V =7]9]
AT (U, Vol thai M= 6470 2] k& 7h3lch

3. Mg YAt s

DFDE 224l DCTE A+E AH-$ 4A3tsir] 3
sled fzlalr) o] £/ E 4/IRE AdEden 2E
3 LS Eolv] Y ouaY AAEIE AL
B =RdAde 2Edd Rl Qe 3o

Al o)A oA Lzt BE Al W H v}
A AHE FRAEE 709 FAsv)e H s
35, 17 2 92 FAASA} FArle DCTHH9
ACAH 9 B ¥7} Laplacian® X & 71217 o &
At (dead zone)& 7}A| & Laplacian Max % #}3}7]
g AL @Y, oFRtslr|E Helstr]l 98 percep-
tual codero| A WAl G4 diall 23l A EE
#5H eV g e AA A Gl Qs
FAE FT EF A Ade 7o Hralsol
U3l 4719 DCTEE o2 7AEE 16HX16V of
T8 2o A 8x8F a5 FH 2 #1329 4719
DCTA ol &t 54 & dAs7 8 AH&3n, A
=23%9 disirMe 6719 DCT BElew pAs e
16H x24Ve] t 73 B2 o} 6712 DCTAH ol oy}

o FUF YRS AR ol A B
B8 A7 wohE 54E o183 Rolth FAst
23Hg)E BB gol A

g=lx—0Qx)| (26)

714 Qlx) & 4 84 xo] FAstd gtolvh. Fatst
7] Ade e AHe) & th&- 4 7} g

=lg—dl (27)

714 de 2E 4= AU vehdn 07y By
Wol X 8x89) EAF Fus9lxe] et gtel
o} A4 2 3= rhAl e FRs)E b HE g
.

VI. &g 0

B m=Fol A AME-SE G4 128H X 720V 2719} mo-
dels, rider 2 station®] 37§¢] YUV Zeld & A&
gt A E sttt Models= &2 9o] 22 4ol
i, rider= #3323 Ye] e FAold, station
< e} HHolFol v ek dEe Fw
HalE AA 7] A% BYAE dysta, 3 Hs

Al &3l g BYsta Mo A E Qb kA

717] 8l *QR’\QI zkol 09l A 15/16%2 Z74et 4
o] A8t FUl W) wE AN s}
Hulol Je & th-‘ék’% QLo HawHs A
A&t T84 08 HE317] 93t -1‘”*“1]*1
HIE2 AAS 4358 DCTHESS 78 T3 A}
¢} DFDE DCTgF & ¥zl AhztE o] &3l &
HeislE Ayt g e 4(3)E ol &3ty
FHHs AR 7EC did 4gdy ges FE
£ 2022 ko] 205 0h 22 A9 gHHIE e
A,

H 1. BEBA L] zfolo) o3k AH Wzl 24
Table 1. Scene change determination due to standard
deviation difference.

station(6) | models(29) | rider(23)
station(0) 33.44 9.00 4.77
models(0) 3.27 44.46 2.07
rider (0) 2,24 11.72 12.23
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Fig. 6. PSNR and buffer status of models image.
(a; PSNR, (b) Buffer status.
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