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Optimization Method of Redundant Coefficients
for Multiple Description Image Coding

TAKAAKI ISHIKAWAT! and HIROSHI WATANABE!?

‘We propose a new optimization method of redundant coefficients for multiple
description image coding. Encoder of multiple description coding divide an in-
put signal into various source of information, and then encode the information
to multiple bitstreams individually. Through the encoding process, the encoder
can multiplex arbitral redundant information in each bitstream. It increases
robustness against packet losses during an image transmission. The proposed
method interpolates the amplitude component of redundant coefficients, which
is represented in complex values, and then it encodes and multiplexes the phase
component. Experimental results show that the proposed method can encode
the redundant coefficients of multiple description coding more efficiently com-
pared to conventional method.
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Fig.1 Multiple Descriptions Encoder with Noise Shaping.
/
5 DTCWT LI' J | hresholding ‘/L‘k [‘)"T"g’;ﬁr yk
+
Yo A i Th A -

— DTCWT Weight
( A K
"j . 0 3 Noise Shaping 00 0000DO
Fig.3 Iterative thresholding in Noise Shaping.

+45 +15

02 0000O0000O0O0OOOOOOOO0O0O0
Fig.2 Subband images of CWT.

\
75 45 -1
+75

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

2.1 0JO0O0OOoOoooood

2.1.1 ODOOOOOO

Dual Tree Complex Wavelet TransformO DTCWTO OO6 000000000000
0000000000 0oo0O0000000D0O0OO0O0O000O0O0O0O000000
oo00o000000ooooO0o0O0000oooooO0O00000oooooOoO00ooo
0o0o0o0bO0o0oo0ooooo0ooo0oo0ooooooooooooo0oooo
000o0o0o0o0oo0oo0ooooo0oo0oo0ooo0oooD 200000000
Oo0oo0ooO0oooOooooU0oOo0oooooooooo0oo0ooooUooooo
O000o0o00oo0o0ooe00OOO0OO0OOODOOODOOOOOOODOOOOOOOOOO
o0ooooooooooo

O00ooooooo DTCWTOOOODOO0OO0DODOO0O00O00OooOO0ooD 400000
O00o00oo0oo0oooU0o0o0o0oooo0ooooooooooooooooo
O000o000o0o0oO0oOo0Oo0o0OoOoU0oOo0oOo0oOOoUooOUooOoOOoOooDoooDOoO
000000000 00O00400000000000000D00O000O0DOO0OODOODO
00o000o0o0o0O0o0ooooo00ooOOoUOo0o0OoOo0bO0DoOoOOooOoOOoooOooD
ooooooooo

2.2 Noise Shaping

00000000 brcwTOOOO0OO0OO0O0OO0OO0OO0DOO0O0O0OO0OODOO0oOoOOoo
00000000 Kingsbury 00 ONoise Shaping 000 000000000000 0O0O
0Do'YoOoOoDO00o00000D00000000000000000D00D00nonoo
gooboooobobg

Noise Shaping 0 00 0000000000000 O0OO0COOO0O0OO0O0OO0O000O0O0OO
oo00o00000oooo0O00000O0ooooO0O00000oDooooOO0O000o0o
0000o00oo0o00o0O00ooo0oo0o0bo0ooO00oo0ooo0BDo4000
O000o00o00oo0o0ooO0o0oO0oooO0o0o0ooo0o0oO0ooooooooooooo
O000000000000O0O0JPEG2000000000000000000O0000O0O
0Doooo'®o

0O 00ONoise Shaping0 000000000000 ONoise Shaping 000000 30
000000000000000000000 ADOODODOOO AYO0DO00
STEP10000O0 yOOOOODOODOOOOOODOOO0OD 2=Ay00000000O0O
00000000000 200000000 yoOOOoGoO

Vol.2010-AVM-71 No.21
2010/12/3

STEP20z, 000000000Th, 0000000 0000000000 20000
00z, 0000

STEP30z, 000000000 000000000 3 00000000000000
00000000000000000000

STEP40 0000 y 0 ¢ 0000000000000 n, 000000
STEPS000000000000000 7000000000000 KOOOOOO
0000000000000000000000000000000000000000
00 24, 00000000 300000000000000000000000000O0
OO0STEP2000000000000

STEP2 0000000000000 000000000000000Wang0OOODO
000 2600000000000 1.00000001000000000000000
000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000 LoOOO
0000000000000000000000000000000Y 0ooooooon
ooo

3. 0o unoan

gooooboooooooooooooooooooobooo0oooooobooooooDoon
goooooooooooooooooboooooobobooooooDoobobooooDboo
00000000 0000000000Oo0oOon0onO 400description1 00000000
ooooosbob00oboo rooooooooboboooooooooboboboorooono
coooobooooooooooooooooobo4000000000C00C00ODOOO
STEP10000000000000O000000000000000O0O00000000
goooboooooodoooooobooboooobooboOoooooobooooOooooDoon
gooobooooooobooboooooooooboOoboOoOobooOobOoOOoboOoooDboon
goboodooobobooooboooooooboobooOoOoobOo0oobOoOoOobOOooboboOooon
STEP2000 0000000000000 000O0000O000O0O000O0O0OoO0OOo
uoooooooobobooobooebOCbCOOOOOUOOOOOOOOoObODOIObOOOO
STEP3UOO0U0O0O0OO0DODO0OOODODO0OOO1IM20000000000000000O
O0000000O000000oO0o0oo0oooUoO0oooO0 A,+B,i0000RDOO0O

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

amplitude=0 Xi(p1)
X, > - » \

Xo(R
— () > /description 1
Xo(Ry)
Central side noise shaping
- DTCWT — LATTICE noise
shaping X, (Rl)
—> >
X1 (Ry) \( )
Xa amplitude=0 /description 2
= T
. Xa(p2)

side noise shaping
04 0O0O0O0O0O0OO0OO0ODOOOOCODCOOO
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A, = amplitude,, x cos(phase,) (3)
(4)
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Fig.9 Coding performance at a side decoder Fig. 10 Coding performance at a side decoder
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