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AbstracfTKHPRWLYDWLRQRILPDJHFRPSUHVVLRQWHFK

QLTXHLVWR
UHGXFHWKHLUUHOHYDQFHDQGUHGXQGDQF\RIWKHLP
DJHGDWDLQRUGHUWR
VWRUHRUSDVVGDWDLQDQHIILFLHQWZD\[URPRQHSOD
FHWRDQRWKHUSODFH
7KHUHDUHVHYHUDOW\SHVRIFRPSUHVVLRQPHWKRGV
DYDLODEOH:LWKRXW
WKHKHOSRIFRPSUHVVLRQWHFKQLTXHWKHILOHVL]HL
VNQRZLQJO\ODUJHU
XVXDOO\VHYHUDOPHJDE\WHVEXWE\GRLQJWKHFRPSU
HVVLRQWHFKQLTXH
LWLVSRVVLEOHWRUHGXFHILOHVL]HXSWRDVRIWKHR
ULJLQDOZLWKRXW QRWLFHDEOH ORVV LQ TXDOLW\
JPDJH FRPSUHVVLRQ FDQ EH ORVVOHVV RU
ORVV\7KHFRPSUHVVLRQWHFKQLTXHFDQEHDSSOLHGW
RLPDJHVDXGLR YLGHR DQG WH[W GDWD 7KLV
UHVHDUFK ZRUN PDLQO\ FRQFHQWUDWHV RQ
PHWKRGV RI HQFRGLQJ '&7 FRPSUHVVLRQ PHWKRGV
VHFXULW\ HWF
'LIIHUHQWPHWKRGRORJLHVDQGQHWZRUNVLPXODWL
RQVKDYHEHHQDQDO\]JHG KHUH 9DULRXV PHWKRGV RI
FRPSUHVVLRQ PHWKRGRORJLHV ~ DQG LWV
SHUIRUPDQFHPHWULFVKDVEHHQLQYHVWLIJDWHGDQG
SUHVHQWHGLQDWDEOH

PDQQHU
Keywords*,PDJH FRPSUHVVLRQ WHFKQLTXHV
HQFRGLQJ '&7

ORVV\FRPSUHVVLRQORVVOHVVFRPSUHVVLRQ-3(*

,,1752'8&7,21

1 LPDJH LV D SLFWXUH IRUP WKDW KDV EHHQ
JHQHUDWHG RU

FRSLHGDQGVWRUHGLQDQHOHFWURQLFIRUPS$Q
LPDJHFDQEH
ODEHOHGLQWKHIRUPRIYHFWRUJUDSKLFVRUUDVW
HUJUDSKLFV

7KHUH DUH WZR NLQGV RI LPDJHV LQ FRPPRQ 7ZR
GLPHQVLRQDO LPDJHV FDQ EH DV D SKRWRJUDSKLF
LPDJH RU D
VFUHHQGLVSOD\LPDJHZKHUHDVWKHWKUHHGLPHQ
VLRQDOLPDJHFDQ EH LQ WKH IRUP R DVWDWXHRU
KRORJUDP UHSUHVHQWDWLRQ 7KHVH LPDJHV PD\
FDSWXUH E\ HOHFWURQLF GHYLFHV OLNH FDPHUDV
WHOHVFRSHVPLUURUVHWFDQGQDWXUDOREMHFW
VDVWKHKXPDQH\H DQGZDWHU

A.Image Compression

7KH LPDJH FRPSUHVVLRQ PHFKDQLVP LV
SULPDULO\ XVHG WR
UHGXFHWKHVLJHRIDJUDSKLFVILOHZLWKRXWDIIHF

WLQJWKHTXDOLW\
RIWKDWLPDJH7KLVSURFHVVOHDGVWRVWRUHPRUH
QXPEHURIGDWD

0U & 5SDMDQ $VVLVWDQW 3URIHVVRU LV ZLWK WKH 'HSW RI
7 . 6
5DQJDVDP\&ROOHJHRI7THFKQRORI\7DPLO1DGX,QGLDSKRQH
HPDLOUDMDOQNVUFW#JPDLOFRP

OLVV 6 *HHWKD 3* 6FKRODU LV ZLWK WKH 'HSW RI ,7 . 6
5DQJDVDP\ &ROOHJH RI 7THFKQRORJ\ 7DPLO 1DGX ,QGLDSKRQH
HPDLO
VILWDVHQJRGHQ#JPDLOFRP

LQDSDUWLFXODUILOHDQGLWLQFUHDVHVWKHPHP
RU\VSDFH$QGDOVR
LWGHFUHDVHVWKHWLPHWRIHWDQLPDJHDQGWRW
UDQVPLWRYHUWKH LQWHUQHW

‘HFDQREVHUYHWKDWWKHUHDUHPXOWLSOHZD\
VWRFRPSUHVVDQ LPDJH ILOH ,Q WKH FRPSXWHU
ZRUOG WKH PRVW FRPPRQO\ XVHG
FRPSUHVVLRQIRUPDWVDUH-
3(*DQG*,IRUPDWV,QZKLFKWKH -3(* IRUPDWV DUH
[UHTXHQWO\ XVHG IRU SKRWRJUDSKLF LPDJHV
ZKHUHDV WKH *,) PHWKRG FDQ EH XVHG LQ OLQH
DUWV ZKHUH WKH JHRPHWULF VKDSHV DUH YHU\
VLPSOH >@ 7KH RWKHU PHWKRGV
VXFKDVIUDFWDOVDQGZDYHOHWDUHXVHGLQFRPS
XWHUWHFKQRORJ\ +RZHYHU LQ FDVH RI VLIQDO
SURFHVVLQJ LW GRPLQDWHV RWKHU PHWKRGV
%XW ERWK PHWKRGV DUH DEOH WR SURYLGH PRUH
FRPSUHVVLRQ UDWLRV WKDQ -3(* DQG *,) IRU VRPH
NLQGV RI LPDJHV 2QH PRUH PHWKRG WKDW
UHSODFHV WKH *) PHWKRG LV
31*IRUPDW>@$OVRZHFDQSHUIRUPWKHFRPSUHVVLR
QIRUD ILOH ZLWKRXW FRQVLGHUDWLRQ RI HUURUV
EXW LW LV UHVWULFWHG LQ FHUWDLQ H[WHQW
JKHVH PHWKRGV DUH FDOOHG DV ORVVOHVV
FRPSUHVVLRQ:KLOHFRPSUHVVLQIDWH[WRUDSURJU
DPILOHZLWK
ORVVOHVVFRPSUHVVLRQLWPD\FDXVHVRPHULVNEH
FDXVHWKHWH[W
RUDILOHPD\FRQWDLQDQ\XQQHFHVVDU\GDWD6RDV
LQJOHHUURU
PD\OHDGWRGDPDJLQJWKHHQWLUHILOHRUWKHSUR
JUDPILOHPD\

./, 7(58785(5(9,(:

7KHLPDJHLVRQHRIWKHELJJHVWPXOWLPHGLDIRU
WKHSHRSOH WR XQGHUVWDQG DQ\ FRQFHSW
HDVLO\,Q RUGHU WR FRQYH\ WKLV
LPDJHWKHUHDUHVRPHSRVVLELOLWLHVIRUUHGXQ
GDQF\RFFXUUHQFHV

6SDWLDOUHGXQGDQF\
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THPSRUDOUHGXQGDQF\
6SHFWUDOUHGXQGDQF\

A.Spatial Redundancy

7JKLVPHWKRGXVHGWRUHPRYHWKHUHSHDWHG
GDWD RI
QHLIJKERULQJSL[HOV

B.Temporal Redundancy

:KHQ ZH UHSUHVHQW WKH LPDJH GDWD LW PXVW
EH LQ QHHG RI
UHGXFLQJWKHQHHGHGELWVLQWKHLPDJH

C.Spectral Redundancy

,WUHSUHVHQWVWKHGLITHUHQWFRORUSL[HOFRU
UHODWLRQV

XVHG PHWKRG ,Q SDUWLFXODU D
JRXULHUUHODWHG WUDQVIRUP x
VXFK DV WKH 'LVFUHWH &RVLQH 7UDQVIRUP'&7
LV ZLGHO\
XVHG 7KH '&7 LV VRPHWLPHV UHIHUUHG WR DV
'&7 LQ x
X
JUDFWDO&RPSUHVVLRQ7KHPDLQLGHDRIW
KLVPHWKRGLVWR x
GHFRPSRVH WKH LPDJH LQWR VHIPHQWV
(DFK VHJPHQW ORRNHG LQ D OLEUDU\ RI
IUDFWDOV W  FRQWDLQV ,WHUDWHG
)XQFWLRQ 6\WWHP)6 FRGHV ZKLFK DUH
VHWYV RI QXPEHUV

x  %ORFNWUXQFDWLRQFRGH 7KLV ORVV\
FRPSUHVVLRQ PHWKRG
FDQUHGXFHWKHVLJHRIGLILWDOLPDJHVDORQIJZ
LWKDEHWWHU 4XDOLW\ SURJUHVVLYH RU
OD\HU SURJUHVVLYH +HUH WKH
ELWVWUHDPVHTXHQWLDOO\LPSURYHVWKHUH
FRQVWUXFWHGLPDJH

SHVROXWLRQSURJUHVVLYH,QWKLVSURFHVVLQL

WLDOO\HQFRGHV D ORZHU LPDJH UHVROXWLRQ

DIWHU WKDW LW HQFRGHV WKH

YDULDEOHWRKLIKHUUHVROXWLRQV

&RPSRQHQW SURJUHVVLYH LQLWLDOO\UD\

SL[HOV DUH

HQFRGHGDIWHUWKDWFRORUSL[HOZLOOEHHQFRGH

G

SHILRQRILQWHUHVWFRGLQJ VRPH SDUWV RI WKH

LPDJH DUH HQFRGHG ZLWK KLJKHU TXDOLW\ WKDQ

RWKHUV 7KLV PD\ EH

FRPELQHGZLWKVFDODELOLW\LQQHHGRIHQFRGHW

KHVHSDUWV ILUVWRWKHUVODWHU

Meta

information&RPSUHVVHGLPDJHPD\FRQWDLQVRPH

LQIRUPDWLRQ DERXW WKDW LPDJH ZKLFK PD\ EH

XVHG WR

VHDUFKRUEURZVHLPDJHV6XFKLQIRUPDWLRQOLNH

DXWKRURU

FRS\ULJKWHWF
X Processing power TKH FRPSUHVVLRQ DOJRULWKPV
QHHG

YDULRXV UDQJHVDPRXQWV RI SURFHVVLQJ
SRZHU WR HQFRGH DQG GHFRGH SURFHVVHV
6RPH H[WUDRUGLQDU\ FRPSUHVVLRQ
DOJRULWKPV DUH LQ QHHG RI JUHDWHU
SURFHVVLQJ SRZHU 7KH
ZRUOGRIDFRPSUHVVLRQPHWKRGLVRIWHQHVW
LPDWHGE\WKH 3HDN VLJQDOWRQRLVH UDWLR

3615 W PHDVXUHV WKH
DPRXQWRIQRLVHLQWURGXFHGYLDDORV V\FRPS
UHVVLRQRIWKH

LPDJHKRZHYHUWKHSDUWLFXODUMXGJPHQWRI
WKHRQORRNHU DOVR LV YLHZHG DV DQ
LPSRUWDQW PHDVXUH SHUKDSV EHLQJ
D. Advantages and Disadvantages of Image Compression
6L]H SHGXFWLRQ )LOH VL]H UHGXFWLRQ UHVWV
WKH VLQJOH PRVW
VLIQLILFDQWEHQHILWRILPDJHFRPSUHVVLRQ6XEM
HFWRQZKDWILOH W\SH \RX DUH GHDOLQJ ZLWK \RX
FDQ HQGXUH WR FRPSUHVV WKH LPDJH XQWLO LW
LV LQ \RXU FKRVHQ VL]H 7KLV PHDQV WKH LPDJH
WDNHV XS OHVV VSDFH RQ WKH KDUG GULYH DQG
NHHSV WKH VDPH
SK\VLFDOVLJHZLWKRXW\RXHGLWWKHLPDJH
VSK\VLFDOVLJHLQDQ LPDJH HGLWRU 7KH SURFHVV
RI ILOH VL]JH UHGXFWLRQ ZRUNV SHUIHFWO\ IRU
WKH ,QWHUQHW SHUPLWWLQJ ZHEPDVWHUV WR
JHQHUDWH LPDJHULFK VLWHV ZLWKRXW XVLQJ
PXFK EDQGZLGWK RU VWRULQJ VSDFH
60RZ 'HYLFHV 6RPH RI WKH HOHFWURQLF
GHYLFHV VXFK DV
FRPSXWHUVRUFDPHUDVPD\ORDGJURZWKXQFRPSUH
VVHGLPDJHV
YHU\VORZO\&'GULYHVIRUH[DPSOHLWFDQMXVWUH
DGRQO\WWKH GDWD DW D VSHFLILF UDWH DQG
FDQQRW VKRZ ODUJH LPDJHV LQ UHDO WLPH $OVR
IRU VRPH ZHE KRVWV WKDW KDQGRYHU GDWD
VORZO\ FRPSUHVVHG LPDJHV UHPDLQ QHFHVVDU\
IRU D IXOO\ IXQFWLRQDO ZHEVLWH 2WKHU
V\VWHPV RI VWRUDJH PHGLXPV VXFK DV KDUG
GULYHVZLOO DOVRKDYH VWUXJJOHG WR ORDGLQJ
WKHXQFRPSUHVVHG
ILOHVTXLFNO\,PDJHFRPSUHVVLRQDOORZVIRUWKHT
XLFNHUILOOLQJ RIGDWDRQVORZHUGHYLFHV
'HJUDGDWLRQ :KLOH \RX FRPSUHVV D PHGLFDO
LPDJH DwW
WLPHV\RXZLOOJHWLPDJHGHJUDGDWLRQVLQFHWK
HTXDOLW\RIWKH
LPDJHKDVIDLOHG,IVDYLQJD*))RU31*ILOHWKHGDWD
UHPDLQ
HYHQWKRXJIKWKHTXDOLW\RIWKHLPDJHKDVEHHQG
HFOLQHG,\RX QHHG WR GHPRQVWUDWH D
KLJKUHVROXWLRQ LPDJH WR VRPHERG\ ODUJH RU
VPDOO \RX ZLOO ILQG LPDJHV FRPSUHVVLRQ DV D
GLVDGYDQWDJH
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'DWD/RVV:LWKVRPHFRPPRQILOHW\SHVOLNH-
3(*ZKLOH
DQLPDJHVKULQNVLQVL]HWKHFRPSUHVVLRQZLOOU
HPRYHVRPHRI WKH SKRWRYV ILIXUHV
SHUPDQHQWO\ 7R FRPSUHVV WKHVHNLQGV RI
LPDJHV ZH ZDQW WR HQVXUH WKDW ZH KDG DQ
XQFRPSUHVVHG
EDFNXSEHIRUHVWDUWLQI2UHOVHZHZLOOPLVVWK
HKLIJKTXDOLW\
RIWKHRULJLQDOXQFRPSUHVVHGLPDJHSHUPDQHQW
O\

,9 ,08%(&2035(66,21$/+25,7+06

6RPHRIWKHLPDJHFRPSUHVVLRQDOJRULWKPVDUH
[1YODWGHIODWH
o -3(*

3
+XIIPDQ
/=
5/

A.JPEG
-3(* LPDJH LV RQH RI WKH SRSXODU WHFKQLTXHV
LQ LPDJH FRPSUHVVLRQIRZ-
3(*LVDSSOLHGPRVWFRPPRQO\LQGLIJLWDO LPDJH
FRPSUHVVLRQ ILHOG 7KH LQSXW LPDJH LV GLYLGHG
LQWR
VPDOOEORFNVDQGHDFKEORFNFRQVLVWVRIISL[HOV
(DFKEORFN LV ~ FRQYHUWHG E\ WKH WZR
GLPHQVLRQDO GLVFUHWH FRVLQH
WUDQVIRUPDWLRQ '&7 WR WKH LQFLGHQFH GRPDLQ
7KH
WUDQVIRUPHGFRHIILFLHQWVDUHTXDQWL]JHGWRU
HGXFHWKHUHGXQGDQW
GDWD7KHVHOHFWLRQRI'&7FRHIILFLHQWVLVSHUIR
UPHGLQRUGHU WR WKHLU UHDUUDQJH WKH

I T o R |

90(,&3$/,08*(&2035(66,21

(PEHGGHG=HURWUHH:DYHOHW(=: DOJRULWKP
ZDV
)00,6 )X]]\ 0LQOD[ QHXUDO QHWZRUN IRU LPDJH
VHJPHQWDWLRQPHWKRGLQFUHDVHVWKHER[HVIU
RPDSDUWLFXODUVHW
RISL[HOVZKLFKKHOSVWRILQGWKHPLQLPXPERXQG
HGUHFWDQJOH LQ HYHU\ REMHFW ZKLFK
SUHVHQWV LQ LPDJHV 7KLV  DOJRULWKP
SHUIRUPHGRQWKHZRRGHQLPDJHVDQGLWSHUIRUPH
GDOWHUQDWLYH E\ ZD\ R GHWHFWLRQ UDWH RI
WKH REMHFW WKH GHWHFWLRQ UDWH RI
+LVWRJUDPWKUHVKROGLQ]J
YHDWXUHVSDFHFOXVWHULQJ
SHILRQEDVHGDSSURDFKHV
(GTHGHWHFWLRQ
)X]\DSSURDFKHV
1HXUDOQHWZRUN

JLJ]IDJJHG ZD\ IURP ORZ WR KLJK IUHTXHQFLHV DQG
RQO\PLGGOH DQG ORZ IUHTXHQFLHV DUH

L[HOVFDQQLQ

'&7
UDQVIRU |

XDQWLIDW |

) LI-3(*&RPSUHVVLRQ

,QRUGHUWRLPSURYHWKHSHUIRUPDQFHRI%D\HU&
)SLPDJHV D QHZ PHWKRG LQWURGXFHG LV
QHDUORVVOHVYV FRPSUHVVLRQ

B.JPEG 2000

6RPHRIWKHPHWULFVDUHQHHGWREHFRQFHQWUD
WLQJRQORVVOHVV
FRPSUHVVLRQPHWKRGVOLNH361506(DQGO0S$(
O
36153HDN6LJQDO1RLVHSDWLRLWXVHGWRHOLPLQD
WHWKH
QRLVHLQWKHLPDJHV

SDWLHQW VLWXDWLRQV DUH PRQLWRUHG E\ XVLQJ
VHQVRUV OLNH (&*

3K\VLFVEDVHGDSSURDFKHV
HEULGWHFKQLTXHV

7KH DXWKRUV LQ >@ SUHVHQWHG D IUDPHZRUN
IRU VLPXODWLRQ WHVWEHG WR LPSOHPHQW WKH
MRLQWO\ H[SORLW PXOWLSOH LPDJH FRPSUHVVLRQ
WHFKQLTXHV )RU WKDW WKH\ KDYH XVHG 201H7
VLPXODWRU &ROOHFWLRQ 7UHH 3URWRFRO&73 LV
D SURWRFRO IRU ZLUHOHVV VHQVRU QHWZRUNV DV
LW SURYLGHV *EHVW HIIRUW DQ\FDVW GDWDJUDP
FRPPXQLFDWLRQ WRRQHRI
WKHFROOHFWLRQURXWHV LQ D
QHWZRUN"7KHWZRW\SHVRIPHVVDJHVXVHGLQ&73D
UHURXWLQJ PHVVDJHV DQG GDWD PHVVDJHV '6& +
'LVWULEXWHG 6RXUFH
&RGLQJPHWKRGLVDQHIILFLHQWFRPSUHVVLRQWHF
KQLTXH,WDOVR FDQ WUDQVIHU FRPSXWDWLRQDO
FRPSOH[LW\ IURP HQFRGHU WR
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GHFRGH,WWKLVZRUNLPDJHVHQVRUQHWZRUNZDVF
RQVLGHUHGWR '6& ,Q WKLVPHWKRG WKH FRGLQJ
LVUHODWHG WR FRPSUHVVLRQRI GDWD ZKLFK LV
[URP VHYHUDO FRUUHODWHG VRXUFHV ZKLFK
FDQQRW
FRPPXQLFDWHZLWKHDFKRWKHU'XULQIWKHYLGHR
FRGLQJ'6& DOJRULWKP VKRZHG DQ HIILFLHQW
UHVXOW )RU DQ LPDJH FRGLQJ LW JDYH D EHWWHU
FRPSUHVVLRQ UHVXOW WKDQ FRQWHPSRUDU\
VLQIJOH VRXUFHLPDJHFRGLQJ>@
FODVVLILFDWLRQPHWKRGZKLFKLVEDVHGRQWKHG
DWDFRPSUHVVLRQ PHWKRG +HUH WZR NLQGV RI
FRPSUHVVRUV ZHUH XVHG IRU HIILFLHQW
FRPSUHVVLRQ PHWKRG 7KH\ DUH =,3 WKH JHQHUDO
SXUSRVHFRPSUHVVRU-
3(*FRPSUHVVRU7KLVZRUNLVDSSO\ WR WKH
6KDQQRQ LQIRUPDWLRQ WKHRU\ DQG .ROPRJRURY
FRPSOH[LW\ &RPSUHVVLRQ PHWKRG DOVR XVHG LQ
WHOHPHGLFLQH DSSOLFDWLRQV /D\HUHG 6HW
3DUWLWLRQLQJ LQ KLHUDUFKLFDO 7UHHV
/63,+7DOJRULWKPLWGLYLGHVWKHHQFRGHGELWVL
QWRDQXPEHU RI OD\HUV IRU WUDQVPLVVLRQ ,W
UHTXLUHV PRUH UHVRXUFHV DQG LW OHDGV WR
RYHUKHDG LQ PDQDJLQJ $W WKH UHFHLYLQJ HQG
DOVR
GLIIHUHQWUHVROXWLRQDQG615DUHUHTXLUHG>@
3RZHU FRQVXPSWLRQ LV RQH RI WKH GLIILFXOW
SURFHVVHV LQ 0$1(7 ,Q RUGHU WR UHGXFH WKH
SRZHU FRQVXPSWLRQ D QHZ PHWKRG KDV EHHQ
LQWURGXFHG ,W H[SODLQV KRZ ZH FDQ
LPSOHPHQWWKHFRPSUHVVLRQPHWKRGLQO$1(76RL
WXVHVD SURWRFRO FDOOHG /HPSOH + =LY + :HOFK=/:
FRPSUHVVLRQ
DOJRULWKPZDVLPSOHPHQWHG,WLVDYHU\HITHFWLY
HPHWKRGIRU WKH ILOHV ZKLFK FRQWDLQLQJ
UHSHWLWLYH GDWD 7KLV DOJRULWKP EXLOGV D
VWULQJ WUDQVODWLRQ WDEOH ZKLFK PDSV IL[HG
OHQJWK FRGLQJ E\ XVLQJ ELWV 7KLV PHWKRG XVHG
*ORORGLP DV D VLPXODWRU>@
LPDJHGDWD

9, &21&/86,21

7KHUH DUH VHYHUDO PHWKRGV DUH DYDLODEOH
LQ LPDJH FRPSUHVVLRQ SURFHVVHV ,Q WKLV
VXUYH\ SDSHU VRPH RI WKH PHWKRGVDQG LWV
SURFHVVKDYH EHHQ DQDO\JHG 7KH DOJRULWKPV
XVHG IRU FRPSUHVVLRQ WHFKQLTXHV DOVR
GHVFULSWLYHO\ %\
DQDO\JLQIWKHVHPHWKRGVFRPELQLQJWZRWHFKQL
TXHVRUK\EULG PHWKRGRORJ\ KDV JLYHQ VRPH
JUHDWHUSHUIRUPDQFH WKDQ RWKHU DOJRULWKPV
6LQFH WKH PHGLFDO LPDJH QHHGV WR FRPSUHVV
DQG GHFRPSUHVV VR ERWK ORVV\ DQG ORVVOHVV
WHFKQLTXHV ZHUH

DQDO\JHG

50(5(1&(6
(Q\DQ 6XQD ;XDQMLQJ 6KHQD DQG +DLSHQJ &KHQD 3$ /RZ
(QHUN  ,PDJH &RPSUHVVLRQ DQG 7UDQVPLVVLRQ LQ
:LUHOHVV 0XOWLPHGLD 6HQVRU 1HWZRUNV'(OVHYLHU
6KDQ%DRWDQID6KHQ7LQJIKLEDQG:DQJ:HLMLDQIJE*$5HPDLQG
HU6HW 1HDU/RVVOHVV &RPSUHVVLRQ OHWKRG IRU %D\HU
&RORU )LOWHU $SUUD\
,PDJHV’,QWHUQDWLRQDO&RQIHUHQFHRQ6ROLG6WDWH'HYLF
HVDQGODWHULDOV 6FLHQFH
$0XUXIDQDQGKDPDDQG56"DKLGD%DQXE*$GDSWLYH)UDFWD
O,PDJH
&RPSUHVVLRQ XVLQJ 362" Procedia Computer Science 2 338—344,
(OVHYLHU
+DQDD =DLQ(OGLQ ORVWDID $ (OKRVVHLQL DQG +HVKDP $ $OL
3, PDJH
FRPSUHVVLRQ DOJRULWKPV LQ ZLUHOHVV PXOWLPHGLD
VHQVRU QHWZRUNV $ VXUYH\'4in Shams Engineering Journal 6,
481-4.
6RQDO 'LQHVK .XPDU 3% 6WXG\ RI
&RPSUHVVLRQ 7HFKQLTXHV'[EEE
+XDPLQJ:XDQGSOKXVVHLQS$SERXJHLG*(QHUNIBFLHQW'LVWU
LEXWHG -
3(*,PDJH&RPSUHVVLRQLQOXOWLKRS:LUHOHVVIHWZRUNV”’
SRJHOLR +DVLPRWR %HOWUDQ *3L[HO OHYHO LWHUOHYLQJ
VFKHPHYV IRU UREXVW LPDJHFRPPXQLFDWLRQ’
6X-LQ/HHDQGORRQ+DH.LP*.R0,36$ZHEEDVHGPHGLFDOLPDJH
SURFHVVLQJV\VWHPIRUWHOHPHGLFLQHDSSOLFDWLRQV'IEE
E7(1&21
+ZDQJ - &KLQH &) DQG /L 36FDODEOHOHGLFDO'DWD
&RPSUHVVLRQ DQG7UDQVPLVVLRQ 8VLQIJ:DYHOHW
7UDQVIRUP IRU
Biology 27th Annual Conference Shanghai, China, September 1-4,
SDJHV
LPDJHFRPSUHVVLRQLQUHVRXUFHFRQVWUDLQHG
PXOWLKRSZLUHOHVV
QHWZRUNV'Computer Communications=(OVHYLHU
,PSOHPHQWDWLRQ RI 'DWD &RPSUHVVLRQ 7HFKQLTXHV
LQ ORELOH $G KRF IHWZRUNV' International Journal of
Computer Applications +
9ROXPH=1R2FWREHU
&RPSUHVVLRQ  7HFKQLTXH  8VLQJ  &RPELQDWLRQ
OHWKRGV’ Journal of Software Engineering and Applications
9ROIR
:RUOGS$FDGHP\RI6FLHQFH(QJLQHHULQJDQG7HFKQRORJ\YR
OQR

9DULRXV ,PDJH

=Image compression.

0U&SDMDQUHFHLYHGKLV%('HTUHHLQ&RPSXWHUGFLHQFHDQ
GHQILQHHULQJ
TURP661&ROOHIHRIHQILQHHULQJDWSQLYHUVLW\RIODGUDV7K
HQKHREWDLQHG KLV 0DVWHU{V GHJUHH LQ &RPSXWHU
6FLHQFH +H LV SXUVXLQJ 3K' DW $QQD 8QLYHUVLW\ RI
7HFKQRORJ\ &RLPEDWRUH +H LV FXUUHQWO\ ZRUNLQJ DV DQ
SVVLVWDQW 3URIHVVRU LQ WKH 'HSDUWPHQW RI
,QIRUPDWLRQ 7HFKQRORN .65 &ROOHIH RI 7HFKQRORJ\ +H KDV
\HDUV RI WHDFKLQJ H[SHULHQFH +H KDV SUHVHQWHG
SDSHUV LQ YDULRXV QDWLRQDO DQG LQWHUQDWLRQDO
MRXUQDOV +LV UHVHDUFK LQWHUHVWV 0XOWLFDVWLQJ
IHWZRUNV .H\ 0DQDJHPHQW DQG 1HWZRUN

6HFXULW\

OLVV 6 *HHWKD KROGV D %7HFK GHJUHH LQ ,QIRUPDWLRQ
7HFKQRORJ\ IURP .65DQJDVDP\ &ROOHJH RI 7HFKQRORJ\
DILOLDWHG WR $QQD 8QLYHUVLW\ RI 7HFKQRORJ\ &KHQQDL
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7DPLO  1DGX ,QGLD LQ IRZ VKH LV DQ 07HFK
VWXGHQWRLQIRUPDWLRQ7HFKQRORJI\GHSDUWPHQWLQ.65DQ
JDVDP\&ROOHJHRI ~ 7HFKQRORJ\ 6KH KDV SXEOLVKHG
LQWHUQDWLRQDO MRXUQDOV DQG SUHVHQWHG RQH SDSHU
LQ IDWLRQDO OHYHO &RQIHUHQFHV +HU SHVHDUFK
LQWHUHVWYV LQFOXGH LPDJH
FRPSUHVVLRQSGKRF1HWZRUNVDQG6HFXULW\

0UV'U*HHWKD KROGV D 3K' GHJUHH LQ DQQD XQLYHUVLW\
&KHQQDL

DQGO(GHJUHHLQ&RPSXWHU6FLHQFHDQG(QILQHHULQJIURP.65
DQIDVDP\ &ROOHJH RI 7HFKQRORJ\ DILOLDWHG WR $QQD

SQLYHUVLW\ RI 7HFKQRORJ\
&RLPEDWRUH7DPLO1DGX,QGLDLQ1RZ6KHLVFXUUHQWO\ZRUN
LQIDVDQ

SVVLVWDQW 3URIHVVRU LQ WKH 'HSDUWPHQW RI
,QIRUPDWLRQ 7HFKQRORJ\ ([FHO (QILQHHULQJ &ROOHJH 6KH
KDV \HDUV RI WHDFKLQJ H[SHULHQFH 6KH KDV
SXEOLVKHGLQWHUQDWLRQDOMRXUQDOVDQGSUHVHQWHG
WKUHHSDSHUVLQWKHQDWLRQDO DQG LQWHUQDWLRQDO
&RQIHUHQFHV 6KH LV DQ DFWLYH PHPEHU RI ,67( +HU
SHVHDUFKLQWHUHVWVLQFOXGHORELOHFRPSXWLQIJ$GKRF1H
WZRUNVDQGIHWZRUN

6HFXULW\
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