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(On the Performance of DCT/DPCM Hybrid Coding)
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Abstract

The performance of an intra-frame DCT/DPCM hybrid coding is investigated with the
criteria of normalized mean square error and subjective test for various system parameters.
It includes the prediction coefficient in transform domain, normalization factor and bit-
map in block quantizer, and adaptive coding.

It is shown that the generalized covariance model of image is a convenient tool for bit-

map and adaptive coding, and for a fast low bit-rate coding.
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Fig. 1. Fixed hybrid coding system.

EAW WG MEAAY $% celolzae 23
13 &k $4 LxL2719) pfpd AVHmez N
e Fol L/NAS @ikl of (stripe) & uhEch,
Bt ESE e ERe WK (intensity) (i, j) & ol
w Holl A K42 Jj10] (j-direction) &2 gt sy
BBLGB F (L, v)oll el Al i #0210 (i-direction) & &

Ko R Rl 9 g DPCMS gijstol Mzt
e(i,v) & 2k, ol& & Tk (quantization) 3] & ¢
sl BMME (i, v) & Fhifol el ZiEmo

19834 7H WG H20% 4%

Ae Egel 4 BAbd BARE * (G,v) 2
e mE TBEBE F*G,v)E 2, olEF KEH
o2 Marstel pidipg dlole} f‘ G,p & et
1. ##3 BAFEK
“goel wfg delel fG,j) ol W ke L
g ofg 2 3 s
F,v) = }E £G,)) T (j,v), v=1,2,+ N

=1

N
=2 FGv) T'Gv), j=1,2,+- N

1)
A7l TG, vy T (,v) v 247 4 ojedisg
WEH He Aolwy DCTE 7$ole el ol

#Bixlt

G-1/2)v—1n
N s

T{i,v) = C{v) ‘cos
=12, N
TG, v) =Tlv,}) v=1,2,,N (2)

74 Clv)E BHEA CL)=1//Nel=, ux 1 ol
W Clv)— §o|r+. gk FHIHES] M (covariance)
Cp o NS EHubmol 48 $irkk C Abolol & che
A} S,

C, G, ig/v,ve) =2 2 Clinia /g1, )

oz

T, vi) Tz, vo)
Cf(il‘i’l/jhjz) = EH“hjl) f“z.jz“ (3)

o 7|4 EEge| FHfiv —WMHOR Ko| ofyxal 2
A p#eE Ao Aot Kk HreldE L
oz HfEel & DCTE AN 4 o
geo) 7] Ng 1622 &hqich
ol F A si4 ol Lmpm ol halA N

ez DPCMS #iish7] A8 @AM Fi,v) 3
B e, v) & oH3 o}

eliyv) = Fli,v) =~ F(i,v)

= F(i,v) —av- Fli— L v (4)

04 7|H a,s BEIEE (prediction coefficient) o] F

= OAEE A AR iR SRRl B
%94 & b # & (quantization noise) & E%¥3] #c}
3ok el gl B ave TR R ol Lk
$urtelol HIBHGR S 7F <k



DCT/DPCM # & HiE A2 thagol MY %

Celii-1/v,v)

ay=p(v) = Coli vy (5)
Ze]a oWl BAIEES Sk (variance) & S
2 o3t 3o M Hrt

o (V) ~t1-0" (Wt - Ce(i,i/v, v) (6)

2ate) o714 el gkl est 2ol wE ©
o] ol @A (separable) S sbalcha 18

C, G, 1a/j, ) =0%-pe' T e (7))

Aol & BAEHES I (M A A FEHEY

(coefficient index) voll Agle] —igg & 2HA|
w7
ay = Pc (8)

A RN olobRe AWl (8149 Bl
RECE B eSS ARl RAEBE 9 sigiTh
2. 5% B % (Block Quantizer)

BREE le(i,viic —MWoE FHES o et

I GrEgakel (6) 3 Zel Helxlnz L F B
i etAl =lch olwl 55 B3+« NHY & &%
ksl ol A BT-#el #EEE vEK bu)
At HE BF BB 7% GUQ(Ganssian
MY Afole ohgat

»
=

njr

b

rir

uniform quantizer) 7ol

P EEN

Mz

v) = [B+2log,, at(v) — = 2 logse ae(k) +A]
.9

o 7|4 BE Y3ty vExo|n A+ ZAntAel b(v) 9
Gol K N-B7t S=% slF7] g gHeln ]+
2% 94 %v BRARKE ebdch

olg Al A 2 FmFEK i B YEHK biv)
7} Folxw o Aloll HEY HK#E BB E KA T
Ak 2 BARRE o, v)E FKEY vl
9ol & HeE A TEE =+ etEebrgt(Laplacian)
HRTHE M B8, A5 A (unity variance) ol
T N BI®E T5o2 MAY & Uch vt
7+ BEEEE e(,v)E A BEERE o.(v) 24 ¥HL
(normalize) Al 7ok &ch. 2alwl o] NWe ¥k (f
¥ (normalization factor) % 5@l XY A+
i7}’ff°] i dlolel £o| gefrog og 3t 3]

EH b(V)ZNYH Mk FEL BB (reconstructed
standard deviation, RSD) Sy & ez 78 4
gl et 078

Zeo

Sv=¢7e(1)'

101b‘v,—b11u/t

(10)

49
A71M g (1)E v=1°l LHFER 5 DCHEMKRA A
BAEE S BREET A dA R s
e 2 #eadtz] g figgr dot

A LA wiEsL e pEERe] BHe 2 4
E#lkfr (subjective test) oF VbRl Py pi&H
# NMSE (normalized mean square error) & (il

setet,

NMSE S EILf6, ) -G )17 /E G L ()

eid] #REHET Bl A oldle R

T i <)

gl o g ol ek ol A2 ol 3
of R DPCMel & fft e dAlNez 24
gleh
NMSE = EH[ F (i, v)—i‘(’i vilit/db
= ki q }/Uf
1N ,
NVZ i (v) /o? (12)
P AE EAWS B B A mk s
e 28l 29 o 1 ol wlsl g b #rol
Bels o 4 g

8 2. (a) Kiws GIRL
i ke Aol oI g kg (1birs
/pel)
Fig. 2. (a) Original image, GIRL,

(b) reconstructed image (lbits/pel).
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Fig. 3. (a) NMSE performance for two different
7 0.58 9.62 8. 99
\ prediction coefficients.
8 0.54 5.87 .47 (b) Reconstructed image for ay=p(v)
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Fig. 6. NMSE performance for various image models.
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Fig. 7. NMSE performance for various adaptive
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Fig. 8. (a) Reconstructed image with class-

adaptive method at 1 bits/pel.
(b) Reconstructed image with generalized

covariance method at 1 bits/pel.
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