= W oxXx B 5

T SUN =2 K 4 27 N -

T G SCE H
B A VWD) 7T 4 7 EBLE By = v A L ARRE G SE A~ DI H]

(NEDOHER)

PHED/N— RT =7 OFEEPT 10— R BEOEKIZEY,  “NFHR OF 4 DX UTREE L5
+ SUSOME, G DT 4 D ENa T Y OIEHREITHER LEHT TS, FDTDT 4 P E IS
FHPRE X DIERINEEAR OB 72 2R BNEE CHDH. Wil (G 1, AR () Euvy
— GER) PRI RIS D, MES OEFPEIRIC L - THEBFRAD 70 v R U AT S LOFEE) M
WCRBY, —HTEA VRO X 9 72BA Y 7 72— R 2 7 D=0 1 7 L — B 5 b b AT B
Thb. BUTEHERIS Th % JPEG TlX, 2 AL ZAD7-DIZ DPCM 73, & v —F— RO7- I ZHE =
AV (DCT) SHWOITEY, AHEOR VN EN LRI ST, S =—XTn 25
72DITIE, vy i—« BAVAMENET —# ZHE L7 T ben

T, WE— R CHEHEZRFOa v o— « B AV AEEIGIF 5L CUF, $Emgser={t) 2FEE S
TWa., Ziud, =va—HfcrALAE Yy FA M) =LA L, T a—2AICIIEREIIN U3 T
By PR R —AZFTHE10, i/ RRE TR T AN CH D, FDFEHITIE, Sweldens 75 1996 (2
PR LTV 77 ¢ RSN E 72D, R EERERES O JPEG2000 TiL, U 77 4 2 L DB T = —
7Ly M DWT) PHWGILTWA, L UEBEREDT-DIZ, B AL AT 5/8-DWT, 7w —%F
— R TIXY7T-DWT &) B DA L TRY, BT, A CIIEEDT 7 4V h AKX &
— RTH D JPEG EOHEHMELZE LT, MAHBLT S bDT-8HD DCT DY 77 ¢ > 738 # DCT ©
FH) R, fFALOBEOEINEE R

5 1 ECIIAME O 5 L OB A ik ~7-.

552 B CIIAME Zifmm T AICUTo o C, Bk RIERZE, V77 17, JPEG X° JPEG2000, AH5E
THWAFFE i SPIHT, #tEEl s S b oz e Sl oW TOR LT,

FIETIIL Y DS 5 M A DCT 232 L. %D JPEG TliE 8 £ DCT 23SV LD
D3, YEFA KL ZOMEENKIEIZZAL L, RPUZ L > TIERAR D 55E A A0 DCT #HW5Z
ENEEND. 2T DCT OREBRREZEREY) 77 4 L THEETHEBITH 2 & C, FafbiheiceBs &
ETT T 4 U THERE TEDIETHIR LT M a3 DCT OFEEREEER LT,

B4 ECIY T MU xT = R = 7 EROB R L7 DRSO A BRRE R LREA R LT, 4%
V7T 4 TRy N CAIRRERALT 2 &, Ko A N CEEFEHNFTRRIC 72 573,V GERAEID Y
TIpEkD#E DCT Tl, MBS L MIFT L X 2T U T 4 i 2ii-4 2 Lidc& 7, IiKey hL—F
CHAMEEA T T HRR7 e & 72 5T = AEEAEART 5. 2 Z CHMiZRGE2+fD, £72DCT &
BRDRNT 4 /by =« T~V (WHT) (ZIEB L, 20 2 RGTRIDTEAR A5 2 & T, fhk
EEY - Rey FL— M CH LX 27 VT 4 &z L, 7= AELZA TRV DCT @
FBUEZTER LT

¥5%ClE, DCT L DCT (IDCT) 248V 7T 477 ay 7 & UCTHRWEETZR 77 4 v 7 F %
RLUTZ, ZHUCED ZETEL LTS DCT OF v 707 V3 Y A LEEEHAWD Z LN TE D, HIT2
WICRI TR AEFIT D Z 8 TT U T 4 7 8% RIBICHIE C& 572 OB/ AT 5L  rIE T
HY, Fl-ovi—F— RNIEED JPEG & EWAEBEEZB L QWAL LR LT

% 6 ECIHEREDAH DN K-> CREMIZ B 51T 7.

BARIZE T B CRIRORIEE L, AWEORMR AR~

PLE




SUMMARY OF Ph.D. DISSERTATION

School Student Identification Number SURNAME, First name
Integrated Design Engineering SUZUKI, Taizo
Title
Lifting realizations of discrete cosine transforms
and their applications for lossless-to-lossy image coding
Abstract

With the rapid development of hardware and the continual expansion of broadband, the
digitalization of "information" is does not know a place to stay and actual digital contents da-
ta size are continuing to be increased. As a result, the information compression technology by
digital signal processing is essential. Image compression (coding), which is discussed in this
research, is divided into lossless (reversible) and lossy (irreversible) image coding. In recent
years, although lossless data is in requisition, lossy data is not excluded for low spec hard-
ware such as mobile devices. The JPEG, the current standard, requires both lossless and
lossy data for general person's needs because JPEG adopts incompatible transforms such as
DPCM and discrete cosine transform (DCT) as lossless and lossy mode, respectively.

Recently, lossless-to-lossy image coding, which has the compatibility with both lossy and
lossless image coding, is demanded. This coding obtains lossless bitstream in its encoder, and
it is a technology that the optimal quality view can be displayed by interrupting the bit-
stream with the information accepting the environment. To achieve it, lifting structures pro-
posed by Sweldens are key technologies. JPEG2000, the next generation standard, is using
discrete wavelet transforms (DWTs) based on lifting. Lossless mode and lossy mode of
JPEG2000 adopt 5/3-DWT and 9/7-DWT which do not have the compatibility, respectively,
In this research, the compatibility with JPEG standard is considered and the lifting realiza-
tions of DCTs (the realizations of IntDCTSs) for lossless-to-lossy image coding are proposed.
Finally, they are validated in image coding.

Chapter 1 is the backgrounds and motivations of this research.

In chapter 2, various orthogonal transforms, lifting structures, JPEG, JPEG2000,
SPIHT as a typical encoder and lossless-to-lossy image coding are outlined.

In chapter 3, "the different block size problem" is solved by directly expressing DCT into
lifting structures. The proposed IntDCT has the arbitrary block size M.

Chapter 4 solves "finite word length approximation of lifting coefficients problem" by
lifting factorizing of the normalized WHT with the structural regularity. The proposed
IntDCT does not generate checkerboard artifacts in short word length coefficients and low
bitrate coding.

In chapter 5, "the compatibility with DCT problem" are solved by using direct-lifting
structure of DCT and inverse DCT (IDCT) and 2 dimensional separable transforms. The
proposed IntDCT can be implemented any existing software/hardware and has the higher
compatibility with the conventional IntDCTs.

In chapter 6, the proposed methods were compared and analyzed in depth.

Finally, the research was concluded in Chapter 7.




	description1.pdf
	description2



