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1. Tén goi va ky hiéu tiéu chuan

“Cong nghé thong tin — Hé thong ma héa hinh anh JPEG 2000 — Chuan phan
mém”

Ky hi¢u tiéu chuin: TCVN xxxx:2014
2. Pit van dé

2.1 Tong quan vé cac chuan nén anh

Hién nay c6 nhiéu van dé trong viéc luu trit va truyén tai anh s6 hoa. Nén anh
thue sy c6 nhiéu tng dung trong thuc té nhu: truyén cac van ban do hoa qua
duong dién thoai (Fax), nén anh trong y té va truyén hinh céap....Nén anh 1a mot
k¥ thuat ma hoa cac anh s6 hoa nham giam sb luong céc bit dir liéu can thiét dé
biéu dién anh. Muc dich 1a giam di nhitng chi phi trong viéc luu trit anh va chi
phi thoi gian dé truyén anh di xa trong truyén thong nhung van dam bao duoc

chét luong cua anh.

Nén anh thuc hién dugc 13 do mét thuc té: thong tin trong birc anh khong
phai la ngﬁu nhién ma cé trat tu , to chic.Vi thé néu boc tach duge tinh trét tu,
cAu trac d6 thi s& biét phan thong tin ndo quan trong nhét trong birc anh dé biéu
dién va truyén di v6i s6 luong it bit hon so v6i anh géc ma van dam bao tinh day
du cua thong tin. O bén nhan qua trinh giai ma sé& t6 chirc, sip xép lai dugc birc
anh xap xi gan chinh x4c so v6i anh gbc nhung vin théa man chit luong yéu
cau. Nén anh dat duoc béng cach loai bo cac phﬁn du thtra trong anh da duoc sb
hoa. Du thira c6 thé 1a du thira thong tin vé khong gian, du thira vé& cAp xam hay

du thira vé thoi gian.

C6 nhiéu phuong phap nén anh, nhung déu dya trén nguyén tic tim ra cac
“phan tir thira” trong dit liéu va ma héa chung theo nhiéu muc d6 khac nhau.
Duéi day 1a mot sb chuan nén anh thong dung thudng duoc st dung:

TIFF (Tagged Hinh anh Pinh dang File)
PNG (Portable Network Graphics)
JPEG (Joint Photographic Experts Group)



GIF (Graphic Interchange Format)
2.1.1 Chuzn nén inh TIFF (Tagged Image File Format)

Tiéu chuan TIFF (dinh dang .tif hodc .tiff) — Binh dang tép tin hinh anh danh

diu, 1a mét tiéu chuan hién nay do Adobe System phat hanh.

Dic ta ky thuat du tién cua TIFF dugc Cong ty Aldus cong bd vao mua thu
nam 1986 sau mot loat cac cudc hop vai cac nha san Xuat may quét va cac nha
phat trién phan mém khac nhau. Pic ta khong c6 sira d6i nhung duogc ki hiéu 1a
ban stra 1an 3 vi ¢6 hai dyu thao trude d6. Ban sta 1an 1an 4 duoc phat hanh vao
thang 04/1987 va c6 mdt sb cai tién nho so v6i ban stra 1an 3. Ban sta lan 5
dugc phat hanh trong thang 10/1988 b6 sung hd tro cho bang mau hinh anh va
phuong phap nén LZW (Lempel-Ziv—Welch, mot thuat toan nén khong ton that
dir liéu). Sau khi Cong ty Adobe mua lai Cong ty Aldus vao thang 01/1994,
Adobe giit ban quyén dic ta tiéu chuan TIFF. Ban sira d6i 1an 6 cua TIFF dugc
Cong ty Adobe cong b thang 06/1992 va 1a phién ban dugc st dung phd bién

hién nay.

Mot s6 phan mé rong cua TIFF cong bd gdbm TIFE/EP (1SO 12234-2:2001),
TIFF/IT (ISO 12639:2004), TIFF-F (RFC 2306), TIFF-FX (RFC 3949) duoc
xay dung dua trén dac ta k¥ thuat TIFF stra ddi 1an 6.

Cic dic diém chinh cia TIFF:
TIFF md ta dir liéu hinh anh tir may quét, thiét bi chup khung hinh, cac
chuong trinh chinh sira hinh anh, d6 hoa. TIFF khong phai mot ngdn ngit
may in hay mdt ngdn ngit mo ta ndi dung trang hién thi. Muc dich cia
TIFF 1a dé mo ta va luu trit dit liéu hinh anh céu tric raster (Raster 1a kiéu
cau tric dir liéu mé ta khong gian dudi dang luéi cac 6 vudng (cac pixel
hay diém anh) c6 thé xem thong qua man hinh, dudi dang ban gidy hay
cac thiét bi hién thi n6i chung). Muc dich chinh cua TIFF 1a cung cip mot
moi trudng da dang cho phép cac ung dung co thé trao d6i dit liéu hinh
anh. Yéu cau vé méi truong da dang 13 dé tan dung nhimg uvu diém cua
nhiéu loai may quét va cac thiét bi hinh anh khac. Mic du TIFF 1a mot
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http://partners.adobe.com/public/developer/en/tiff/TIFF6.pdf
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=29377
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=34342
http://tools.ietf.org/html/rfc2306
http://tools.ietf.org/html/rfc3949

dinh dang phirc tap nhung né c6 thé dugc str dung cho nhiing may quét va
tmg dung don gian bdi vi yéu cau khong phire tap.

IFF bao gdm mot s thuat toan nén cho phép cac nha phat trién lya chon
bd nhé st dung tot nhat cho ung dung. TIFF c6 kha ning mo ta dit liéu
hinh anh nhi phan, dit liéu hinh anh da mirc xam - grayscale (Grayscale la
mo hinh mau don gian nhat v6i 256 cip do xam bién thién tir mau den dén
mau trang. Grayscale con 1a ché d6 trung gian dé chuyén qua ché do
bitmap (ché d6 mau den tring) hay duo-tone (ché do grayscale duoc thém
tir 1 dén 4 mau)), dir liéu hinh 4nh bang mau va dit liéu hinh anh mau day
du trong nhiéu khong gian mau.

TIFF khong han ché trong cac may quét k¥ thudt, may in hay phan cimg
hién thi. N6 khong phu thudc vao cac hé thong diéu hanh, hé thong tap
tin, trinh bién dich, hodc bd vi xir 1y cu thé. TIFF duogc thiét ké dé mo
rong, phat trién dap Gng tot nhitng nhu cAu moi phat sinh. TIFF cho phép

chtra khong gidi han thong tin bi mat hodc cho muc dich dac biét.
2.1.2 Chuin nén inh JPEG (Joint Photographic Experts Group)

Tiéu chuan JPEG — Pinh dang anh JPEG la mét tiéu chuan nén anh duogc
phat trién boi Nhom chuyén gia xt 1y anh (Joint Photographic Experts Group —
JPEG) thanh l4p nam 1986 véi sy hop tac cua cac t chic ITU (International
Telecommunication Union — Lién minh Vién thong qudc té), ISO (International
Organization for Standardization — T6 chirc tiéu chuin qudc té) va IEC
(International Electrotechnical Commission - Uy ban K§ thuét dién tir quc té),
va do d6 tiéu chuan dugc dit tén cuia nhoém JPEG. Tiéu chuin ndy c6 hai phuong
phéap nén anh co ban 1a: phuong phap dua trén bién ddi cosin roi rac (Discrete
Cosine Transformation - DCT) duoc dic ta danh cho nén anh c6 ton that (lossy)
va phuong phép tién doan (predictive) duoc dic ta danh cho nén anh khong ton

that (lossless).

Hién nay c6 3 phién ban vé JPEG dugc cong bd nhu sau:



Tiéu chuin JPEG nam 1992: sir dung ma héa anh tinh lién tuc c6 ton thét
(lossy) dua trén bién doi cosin rdi rac DCT, di duogc ITU cong bd 1a mot
tiéu chuan vién théng ITU-T Recommendation T.81 va duoc cong nhan 1a
tiéu chuan quéc té vai tén chinh thic 1a ISO/IEC 10918-1:1994. Muc tiéu
ctia tiéu chuan JPEG nam 1992 1a hd tro nén anh véi nhiéu kich cd/khong
gian mau sdc, véi ti 1é nén theo yéu cu nguoi dung, hd tro tai tao lai anh
v6i chat lugng cao va hd tro quan 1y mic dd phire tap tinh toan khi nén
anh.

Tiéu chuan JPEG-LS: sir dung mi hoa anh tinh lién tuc khong ton that
(lossless) va ton that it (nearlossless) dua trén ma hoa tién doan va ma hoa
ngau nhién, da dugc cong bd 1a tiéu chuin qudc té ISO/IEC IS 14495-
1|ITU-T Recommendation T.87,

Tiéu chuan JPEG 2000: st dung mé hoa co gidn (scalable) anh tinh lién
tuc (tir co ton that dén khong ton that) dua trén bién d6i wavelet. Tiéu
chuan JPEG 2000 khong chi cung cip kha ning nén anh véi chat lugng va
hiéu qua cao hon hé thdng co ban JPEG ma né con c6 kha ning biéu dién
mot anh voi nhiéu tinh nang hon, hd tro trong cling bit-stream (chudi bit
dugc ma hoéa hodc giai ma mot phﬁn chtra doan ma hoa dur liéu ngﬁu

nhién) dap ing duogc rat nhiéu ing dung hién c6 va img dung maoi.

Bing 1: Cdc tiéu chudn quéc té vé mi héa hinh dnh JPEG

Hotitu | pan | Na™ 1 isonec | 1mu Céch thirc thyc hign
chuan cong bo : :
1. JPEG
phan1 | 1992 | ISOMEC | ITU-T ?@E :yct: y :jlth‘?r(l)h\/:al nr:n a dhO: tlhlsg fif,f
: 10918-1 | Rec. T.8L | oy oo o 0 &0 - O
dicu kién va nguyén tac
Phan2 | 1994 | ISONEC |ITU-T ?@E :yct: y :jlth‘?r(l)h\/:al nr:n a dhO: tlhlsg fif,f
a 10918-2 | Rec.T.83 |, o- >avtd am = 2
thi nghiém
Phin 3 1996 ISO/IEC | ITU-T Nc?n k?/ th?uat ‘30 Ya mavhoAa IlenAtuc
10918-3 | Rec. T.84 | mau sac cuaa hinh anh m¢é rong thém
Phin 4 1993 ISO/IEC | ITU-T N(?n kLy th?uat ‘50 \{a maAhoa‘ lién Vtuc
10918-4 | Rec. T.86 | mau sac cua hinh anh: cau hinh dang
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http://www.jpeg.org/jpeg/index.html
http://www.itu.int/rec/T-REC-T.81/en
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=18902
http://www.jpeg.org/jpeg/jpegls.html
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=22397
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=22397
http://www.itu.int/rec/T-REC-T.87/en
http://www.jpeg.org/jpeg2000/index.html

Hotitu | pan | N | isonec | 1TuU Céch thirc thuc hign
chuan cong bo ) ’
ky cua JPEG, ciu hinh SPIFF, thé
SPIFF, khdng gian mau SPIFF,
APPn danh dau, cac dang nén SPIFF
. .. | ISO/IEC Nén ky thuat s va ma hoa lién tuc
N Kém phat R .
Phan 5 rién 10918-5 mau sac cua hinh anh: Binh dang
FCD hoan d6i tap tin JPEG (JFIF)
2. JPEG-LS
R ISO/IEC | ITU-T Khong ton that va gan nhu giit duoc
Phanl 1998 1114051 | Rec.T.87 | mau sic co ban cua hinh anh
ITU-T N o
Phin 2 2002 ISO/IEC Rec. Kf‘lon% torj that\ va Agan, n}}u gitt duoc
14495-2 mau sac cua toan bo buc anh
T.870
3. JPEG 2000
isonec | TUT Hé thong mi hda hinh anh JPEG
Phan1l | 2000 154441 Rec. 2000 - Nong cét cua hé théng ma
T.800 hoa
onin2 | 2004 | 'SO/NEC 'RTe LCJ'T Hé théng ma héa hinh anh JPEG
15444-2 T 801 2000: Phan mo rong
onin3 | 2002 | 'SO/NEC 'RTe LCJ'T Hé théng ma héa hinh anh JPEG
15444-3 ' 2000: JPEG 2000 chuyén dong
T.802
onina | 2002 | 'SO/NEC 'RTe LCJ'T Hé théng ma héa hinh anh JPEG
15444-4 T 803 2000: Kiém tra sy phu hop
isonec | TUT Hé thong ma hda hinh anh JPEG
Phan5 | 2003 Rec. 2000: Phan mém tham chiéu (c6 lién
15444-5
T.804 quan)
X 1SO/IEC Hé thong ma hoda Ahmh anrl JP!EG
Phan 6 2003 2000: binh dang tap tin hinh anh
15444-6 . )
gheép (phuc hop)
ITU-T o .
A ISO/IEC Hé thong m& hoéa hinh anh JPEG
Phan 8 2007 Rec. , )
15444-8 2000: Bao mat JPEG2000
T.807
ISO/IEC ITU-T Hé thong ma hda hinh anh JPEG
Phan 9 2005 Rec. 2000: C4c cbng cy tuong tac, API va
15444-9 . .
T.808 giao thic
Phan 2008 ISO/IEC | ITU-T Hé thong ma hda hinh anh JPEG
10 15444-10 | Rec. 2000: Phan m¢ rong cho dix liéu 3




Hotleu | pan | N3 | isonec | 1Tu Céch thikc thuc hién
chuan cong bo : ’
T.809 chiéu
N ITU-T o X N s sr .
Phan 2007 ISO/IEC Rec Hé thong m& hdéa hinh anh JPEG
11 15444-11 T 810 2000: Phan khong day
Phan 2004 ISO/IEC ?gogh%hghrgan hi? T:mrj n*hn i:fl)EnG
12 15444-12 U0 DINN dang fap tin fruyen thong
trén co s& 1ISO
Phan 1SO/IEC ITU-T Hé thong ,ma hoa hlr]h anh~ JPEFS
13 2008 15444-13 Rec. 2000 Muac dua vao ma hoa
T.812 JPEG2000
Phan | Kém phat Ilsé(jilfi Hé théng m& hda hinh anh JPEG
14 trién 2000: Biéu dién va tham chiéu XML
AWI
4, MRC
ISO/IEC | ITU-T N
1999 16485 Rec. T.44 Pha tron cac 16p noi dung
5. JPSearch
R ISO/IEC JPSearch: Hé thong khung va céc
Phan 120071 5 4800-1 thanh phan
X Kém phat ISO/IEC JPSearch: Pang ky, nhan dang va
Phan 2 trién 24800-2 uan 1y cac lwogc dd va ban thé
€ EDC q an Iy cac luQc do a (S
N ISO/IEC ) £
Phan 3 2010 24800-3 JPSearch: Truy van dang
; .. | ISO/IEC JPSearch: dinh dang tap tin cho cac
N Kém phat R, , e tea s
Phan 4 rién 24800-4 siéu dir liéu nhang vao dir liéu hinh
FDC anh (JPEG va JPEG 2000)
N Kém phat ISO/EC JPSearch: trao d6i dir liéu gitta céc
Phan 5 2 24800-5 N .
trien kho luu trir hinh anh dinh dang
FDC
, .. | ISO/IEC . N "
Phin 6 Kenhphat 24800-6 JP,Se_aArch. Céac phan mém tham chiéu
trien (co lién quan)
NP
6. JPEG XR
N Kém phat ISO/EC Hé théng ma hda hinh anh JPEG
Phan 1 trién 29199-1 XR: Hé thdng kién tric
e DTR : Hé thong Kié
5 ISO/IEC | ITU-T Hé thong ma hda hinh anh JPEG
Phan 2 2009 29199-2 | Rec. XR: Hinh anh dac ta ky thuat ma hoa




Ho tiéu

Nam

P Phan . « | ISO/IEC ITU Cach thirc thuc hién
chuan cong bo ) ’
T.832
. .. | ISO/IEC Hé thong ma hoéa hinh anh JPEG
N Kém phat 2 o
Phan 3 rién 29199-3 XR: Trao doi qua lai gira cac dang
" |FDIS JPEG XR
onina | 2010 | 'SO/NEC 'RTe LCJ'T Hé théng ma hoéa hinh anh JPEG
29199-4 T 834 XR: Kiém tra su phu hop
isonec | TUT Hé thong ma hda hinh anh JPEG
Phan5 | 2010 Rec. XR: Cac han mém tham chiéu (c6
29199-5 A
T.835 lién quan)
7. AIC
Kém phat | ISO/IEC Ma hoéa nang cao va cac phuong
trién | 29170 NP phap danh gia

2.1.3 Chuin nén inh PNG (Portable Network Graphics)

PNG 14 mot chuan nén anh sir dung phuong phap nén khong mat dir liéu.

PNG dugc tao ra vi muc dich cai tién va thay thé chuan GIF, dua ra mot dinh

dang anh khong yéu cau ban quyén khi st dung. Chuan PNG duoc hd trg boi
mot thu vién LIBPNG, cung cép cac ham C dé xur Iy anh PNG. PNG hi¢n 1a mot
chuan qudc t& (ISO/IEC 15948:2003) va ciing duoc cong bd nhu mot khuyén

nghi cia W3C vao ngay 10 thang 11 nam 2003.

Cic dic diém chinh cia PNG:
PNG hd tro hinh anh dua trén bang mau (24 bit RGB hodc 32 bit RGBA),

anh xam (c6 hoac khong c6 kénh alpha), va &nh RGB (c6 hoac khong co
kénh alpha)

PNG cung cap cac lua chon trong suét. Vi hinh anh mau thyc va mau

xam, gid tri mo1 diém anh c6 thé dugc xac dinh 1a trong sudt hodc mat

kénh alpha c6 thé duoc thém vao (cho phép bat ky ty 1 phan trim cua do

trong subt duoc sir dung).

PNG duogc st dung rong rai trén mang internet do né hd tro tinh trong

sudt, va nd st dung mot thudt todn nén khong mat dir li¢u.

2.1.4 Chuzn nén inh GIF (Graphic Interchange Format)




Tiéu chuan GIF — Pinh dang trao ddi hinh anh 1a mot tiéu chuan dinh dang
tép tin hinh anh bitmap dung cho hinh anh c6 it hon 256 mau sic, tén tép tin
duogc luu trir ky hiéu 1a (.gif). GIF 13 mét tiéu chuan nén tép tin an toan, c6 nghia
1a kich thudc tép tin co thé giam nhung khong lam giam chit lwong hinh anh

(chi 4p dung cho cac hinh anh c6 it hon 256 mau sic).

GIF lan dau duoc cong bd boi Cong ty CompuServe vao thang 06/1987 dé
cung cép dinh dang hinh anh mau, thay thé cho dinh dang RLE chi gdm hai mau
sic trang va den (phién ban dau tién duoc goi 1a GIF 87a). Nam 1989,
CompuServe cung cap mot phién ban nang cao, dugc goi 1a phién ban GIF 89a,
hd tro hinh anh dong, mau sic trong sudt, luu trit dic ta dir liéu cho tng dung.
Hai phién ban ndy dugc phan biét nhau boi sau byte dau tién cua tép tin, khi

chuyén sang ma ASCII duoc hiéu 1a “GIF87a” va “GIF89a”.

Cic dic diém chinh cia GIF:

Tap tin GIF dung nén dit liéu bao toan trong do kich thudc tap tin co thé
dugc giam ma khong lam giam chét luong hinh anh, cho nhimg hinh anh
c6 it hon 256 mau. Sb luong ti da 256 mau 1am cho dinh dang nay khong
phut hop cho cac hinh chup (thudng c6 nhiéu mau sic), tuy nhién cac kiéu
nén dir liéu bao toan cho hinh chup nhiéu mau ciing ¢6 kich thudc qué 16n
d6i voi truyén dit liéu trén mang hién nay.

GIF 1a mot trong s6 hai dinh dang anh dau tién thuong st dung trén
nhitg trang web. Cai con lai 13 XBM (hinh tring den) Véi tinh ning
nhiéu tinh nang uu viét nhu luu tri nhiéu hinh trén cung mot file, tao hinh
dong co thé tmg dung trén web,...GIF di trd nén hét siic phd bién va la
chuan thong dung cho dén ngdy nay. Kich thudc tap tin hinh anh 13 mot
véan dé quan trong cho toc d9 truyén tin trén mang, ngay ca voi mang bang
thong rong. GIF 12 mot giai phap tot cho hinh anh trén mang, cho céac hoat
hinh nho va ngin. Pa phan cac biéu trung va cac hinh anh nho trong thiét

ké trang mang & dinh dang GIF hay PNG vi cac dinh dang nay hoat dong


http://www.w3.org/Graphics/GIF/spec-gif87.txt
http://www.w3.org/Graphics/GIF/spec-gif89a.txt

tot cho hinh anh chtra cac mang 16n c6 cung mau sac hodc co chi tiét 1ap

lai.
2.2 So lwge vé tiéu chudn nén anh JPEG 2000

Chuan JPEG ban dau da nhan dugc sy d6n nhan rong rii va hién tai c6 mit &
khip noi thong qua cac tng dung ctia may tinh: no6 13 khudén dang chinh cho cac
anh chup trong web toan cau va dugc st dung rong rai trong luwu trir hinh anh.
Hon nita, anh s6 hoa ngdy cang pho bién véi ngudi dung va yéu cau chat luong
ngay tang 1én, vi viy cac van dé xir 1y hinh anh ciing tang theo. Tuy nhién, viéc
nén hinh anh khéng chi 1am giam dung luong luu trit va cac yéu cau biang thong,
ma con cho dé nguyén ghép tach, ghép dé sip xép xtr Iy va dap tmg cac muc tiéu
trén cac ung dung va thiét bi cu thé. Ngoai ra, y€u cau vé hiéu suét nén tot hon
v6i ty s6 nén cao da dan toi su phat trién cia tiéu chuan JPEG 2000. Thang 12
nam 2000, Nhém ban hanh tiéu chuén JPEG 2000 Phan 1 véi tén chinh thic
la tiéu chuan ISO/IEC 15444-1 | ITU-T T.800. Tiéu chuan JPEG 2000 st dung
mi hoa co giin do phan giai (scalable) anh tinh lién tyc (tir c6 ton that dén
khong ton that) dua trén bién d6i wavelet. Tiéu chuan khong chi cung cap kha
nang nén anh véi chat lugng va hiéu qua cao hon hé théng JPEG co ban ma n6
con c6 kha nang biéu dién mot anh v6i nhiéu tinh ning hon, hd trg trong cing

bit-stream dap Gmg duoc rat nhiéu tmg dung hién c6 va tng dung méi.
2.2.1 Ddc diém chinh ciia chuin nén inh JPEG 2000

Hé théng nén JPEG 2000 c6 ti 1& xuyén 4m thap hon hin cac cong nghé
JPEG truyén thng, cho du JPEG 2000 khong phai 1a mot chuan méi hoan toan

ma dugc phat trién tir cac ti€u chuan da co.

Diéu quan trong hon, nd cho phép tach cac phan giai khac nhau, cac diém
anh, cdc mién quan tAm, cac thanh phan va hon nita, tit ca ching dugc dua vao
mot dong bit nén don. N6 cho phép mét tmg dung xtr 1y hodc truyén cac thong
tin can thiét cho bat ky mot thiét bi ndo, tir mot anh ngudn di dugc ma hoa theo
chuan JPEG 2000. Tinh tuong thich nay la mot trong nhimng uu diém ndi tréi ma

cac k¥ thuat xir Iy JPEG truyén thng gip rat nhiéu kho khan.


http://www.jpeg.org/jpeg2000/index.html
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=18902

Khong gidng tiéu chuan JPEG truyén thong, k¥ thuat mi hoa dua trén bién
do6i cosin roi rac (DCT — Dicrete Cosin Transform) dung méd héa Huffman,
JPEG 2000 sir dung ky thuat ma hoa song roi rac (DWT — Decrete Wavelet
Transform) ding mi héa s6 hoc. Str dung DWT cho phép nang cao d6 phan giai
tan s6 mang tinh khong gian trong thé hién bién ddi hinh anh. So dd khéi cua
qua trinh nén va giai nén theo chuan JPEG 2000 duoc mo ta ¢ hinh duéi day.

i (... " Biendor
Anh goc rie 6 -
o :\w.l} tﬂ'.ﬂ.:‘c thuan lién
bién doi -
| —

\_thanh phan /

Anh sau khi

mai hoa
Ma hoa
- i

(a)

Bien doi
thudin riéng

Lutong tir

Anh khei phuc
(b)

Xir 1y sau

Anh md hoa ) Glu lwong (" Bisn doi Bi¢n doi it 19 s:
—» Gial m3 hoa ngiroc riéng ngudc lién T
tir hod thanh ph hanh ph bi¢n doi

" \_thanh phan \_thanh phan "

Hinh 1: So do qud trinh nén va gidi nén theo chuin JPEG 2000

JPEG 2000 nhiéu chic nang dac bi¢t hon moi chuin nén anh tinh khac nhu
JPEG hay GIF. Duéi day la cac chttc nang uu viét cua JPEG 2000 so voi cac

chuan nén anh tinh khac :

Cho chét luong anh tot nhat khi 4p dung nén anh tinh c6 ton that.

Str dung duoc véi cac truyén dan va hién thi liy tién vé chat lugng, vé do
phan giai, cac thanh phan mau va co tinh dinh vi khéng gian.

Str dung cling mot co ché nén anh cho ca hai dang thirc nén.

Truy nhap va giai nén tai moi thoi diém trong khi nhan dix liéu.

Giai nén tirng ving trong anh ma khong can giai nén toan bo anh.

C0 kha nang ma hoa vai ty 1€ nén theo tirng vung khac nhau.

Nén maot 1an nhung c6 thé giai nén vai nhiéu cap chat luong khac nhau

tly theo y&u cau cua nguoi str dung.

Hién tai, ISO va ty ban JPEG di dua ra khuyén nghj thay thé JPEG bang
JPEG 2000.

2.2.2 So sinh chuin JPEG 2000 véi cdc chuin nén dnh tinh khic

Mot tinh ning quan trong va 13 wu diém rd nét nhat cua JPEG 2000 so voi

JPEG ciing nhu cac chuan nén anh khac nhu JPEG — LS v.v... 1a JPEG 2000
10



dua ra ca hai ki thuat nén anh c6 ton that va khong ton that theo cting mot co ché
ma hoa, nghia 1a JPEG 2000 thuc hi¢n tAt ca cac dang thuc cua JPEG chi bﬁng
mét co ché mi hoa duy nhét. Néu xét vé su ton tai cua 2 ki thuat nay thi JPEG

cling c6 kha nang nén anh c6 ton that va khong ton that thong tin.

JPEG2000
Hinh 2: So sanh JPEG va JPEG 2000

Tuy nhién voi JPEG thi co ché ma hoa voi hai dang nay 1a khac nhau va réat
kho dé sir dung ca hai dang nay cung lac cho cing mot img dung. Do d6, ¢ thé
thay rang JPEG c6 tinh mém déo hon bét ki chuan nén anh tinh nao trudc day.
Hon thé, nhirng théng ké thuc té cho théy vo1 cung mat ti 1¢ nén va mot loai anh
thi anh dugc nén bai JPEG 2000 ludn c6 chat lugng tét hon so véi JPEG. Chiing
ta xem xét hai anh trén Hinh 2 dé thiy rd diéu ndy, anh bén trai duoc nén theo
JPEG con anh bén phai dugc nén theo JPEG 2000. Tinh nang uu viét thr 2 cta
JPEG 2000 so v6i JPEG la trong dang thtrc nén c6 ton that thong tin, JPEG 2000
c6 thé dua ra ti 18 nén cao hon nhiéu so v&i JPEG. Cac phan mém nén anh JPEG
hién nay (ké ca Photoshop) ciing chi thiét ké dé c6 thé nén duogc toi ti 18 41:1 véi
JPEG 2000 thi ti 1& nén co6 thé 1én t6i 200:1. Theo cong thirc tinh PSNR trong

don vi dB, chung ta cé: (b 1a s6 bit dung biéu dién 1 pixel trong anh gdc).

11



RMSE

; I

2" =1/

PSNR(dB)=-20 lng(

V6i hai anh ¢ Hinh 2, sy so sanh vé tham s6 PSNR dugc cho trén Béang 1.
Pé so sanh dé dang hon, ta xét anh dugc nén véi cac ti 1€ khac nhau (tinh
bit/pixel hay bpp). Tat ca cac sd liéu trén bang déu cho thay JPEG 2000 nén anh
tot hon 1a JPEG.

Bdng 2: So sanh JPEG va JPEG 2000

Bit/pixel 0.125 0.50 2.00
Anh 1 theo JPEG 24.42 31.17 35.15
Anh 1 theo JPEG 2000 28.12 32.95 37.35
Anh 2 theo JPEG 22.6 28.92 35.99
Anh 2 theo JPEG 2000 24.85 31.13 38.80

Tinh nang uu viét thir 3 caa JPEG 2000 so v6i JPEG 1a chuan nén anh nay c6
thé hién thi duoc cac anh véi do phan giai va kich thudc khac nhau tir cing mot
anh nén. Voi JPEG thi diéu nay 1a khong thé thyc hién. S di ¢ diéu nay 1a bai
JPEG 2000 str dung ki thuat phan giai anh va ma hoa dinh kém ma ching ta da
dé cap t6i trong phan mi hoa anh theo JPEG 2000. Tinh ning nay chinh 13 mot
loi thé dic biét quan trong cua JPEG 2000, trong khi JPEG cling nhu cac chuan
nén anh tinh truée day phai nén nhiéu lan dé thu dugc chit luong véi timg lan
nén khac nhau, thi vi JPEG 2000 ta chi can nén mot 1an con chét luong anh s¢€
dugc quyét dinh tiy theo nguoi sir dung trong qua trinh giai nén anh theo JPEG
2000. Mot tinh ning ndi bat nita caa JPEG 2000 1a tinh ning m3 héa anh theo
viing (ROI — Region of Interest) ma chung ta da dé cap trong phan ma héa anh
theo JPEG 2000. Chat luong cua toan bd anh cling duoc théy ro trén Hinh 3,
chét luong cta ving anh duoc lya chon ting cao hon khi ving d6 dugc ap dung

phuong phép nén anh ROL.
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Hinh 3: Minh hoa tinh nang ROI

T PlavalLlyginy

JPEG 2000 con mdt tinh ndng ddc biét uu viét hon JPEG, 1a kha nang vuot

trdi trong khoi phuc 16i. D6 chinh 1a khi mot anh duoc truyén trén mang vién

thong thi thong tin c6 thé bi nhiéu, véi cac chuan nén anh nhu JPEG thi nhiéu

nay s€ duogc thu vao va hién thi, tuy nhién vd1 JPEG 2000, do dac trung cua

phép mai hoa co thé chdng 161, JPEG 2000 c6 thé giam thiéu cac 16i nay véi mirc

hau nhu khong c6.

Bang sau so sanh tinh ning cua JPEG 2000 véi mot sé chuan nén anh nhu 1a

JPEG - LS, PNG, MPEG - 4 VTC (D4u + biéu thi chuin d6 c6 chirc ning twong

g, s6 diu + cang nhiéu thi chuan d6 thyc hién chirc ning twong tmg cang tot;

dau — biéu thi chuan tuong tmg khong hd tro tinh ning do).

Bing 2: So sanh tinh ning JPEG 2000 véi cdc chudn nén dnh tinh khdc

vung ROI

JPEG2000 JPLESG " | JPEG I\ZI,IiI/ETGC_ PNG
Kha nang nén anh +++ FH++ + - +++
khong ton that
Kha nang nén dnh co bt + et St .
ton that
Kha nang Ity tiéntrong | . ] it 4t +
khoi phuc anh
Ky thuat mé hoa theo i ) ) + -
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JPEG - MPEG -
JPEG2000 LS JPEG AVTC PNG

Kha nang tuong tac voi
cac vat the co hinh dang - - - ++ -
bat ky

Kha ning truy cap ngau
nhién dong bit caa anh ++ - - - -
nén
Tinh don gian ++ +++++ | HH+++ + +++
Kha nang khoi phuc

N +++ ++ ++ +++ +
loi

K,hé nang thay doi ti 1¢ et ] ] N ]
nen
Tinh mém deo (kha
nang nén nhicu loai anh +++ +++ ++ ++ +++
khac nhau)

2.3 Nhu cdu xdy dung bé tiéu chuin JPEG 2000

Tiéu chuan JPEG 2000 chu yéu dugc sir dung trong chin doan hinh anh tir xa
trong Y khoa, hinh anh trén Internet, tham chi c6 thé 13 phim anh k¥ thuat sé thong
qua dinh dang Motion JPEG2000 va cac Gmg dung ctia hé thong thong tin dia 1y.
Ngoai ra, c4c dinh dang cta tiéu chuan JPEG 2000 (.jp2,.jpf,.j2k,.j2¢c,.jpc) ciing
stt dung phd bién trong hau hét cac nén tang hé diéu hanh nhu: Microsoft

Windows; Mac OS X; Linux; Android, BlackBerry OS...

Tai Viét Nam, ngay 09/4/2008, B6 Thong tin va Truyén théng di ban hanh
Quyét dinh s6 19/2008/QD-BTTTT quy dinh ap dung tiéu chuan vé tmg dung
CNTT trong co quan nha nude va Quyét dinh s6 20/2008/QD-BTTTT ban hanh
Danh muc tiéu chuin vé tmg dung CNTT trong co quan nha nuéc. Dé danh muc
tiéu chuan bét nhip v6i su phat trién ciia cong nghé trén thé gidi va ciing dé nang
cao tinh hitu ich trong viéc Gmg dung danh muc tiéu chuin nay. Ngay
23/12/2013 BO Thong tin va Truyén théng di ban hanh Thong tu sb
22/2013/TT-BTTTT cong bd Danh muc tiéu chuan k¥ thuat vé ung dung CNTT

trong co quan nha nudc, trong d6 JPEG dugc xép vao nhom Tiéu chuan vé truy
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cap thong tin va 13 mot trong bdn tiéu chuan bat budc Iya chon ap dung cho anh
d6 hoa. Su ra doi ctia Thong tu di dit mot co sé phap 1y ban dau cho cac du an
CNTT tham chiéu téi. Tuy nhién, dé nang cao chat lugng ciia Thong tu va dé
cac don vi trong co quan nha nudc hiéu sau, hiéu rd hon vé ndi dung timg tiéu
chuan trong Danh muc tiéu chuan trong Thong tu di cong bd thi viéc nghién ciru
chuyén sdu ¥ nghia, tinh ning va cach ap dung cua timg tiéu chuén 1a rat can
thiét, trong do céc ti€u chuan vé mi héa Am thanh, hinh anh ma mot trong sb cac
tiéu chi do.

Nhu da so sanh & trén, JPEG2000 hién dang dugc danh gia 1a chuan ma hoa
hinh anh tién tién véi nhiéu wu diém so véi cac chuan ma hda hinh anh khac va
da duoc hd trg rong rai trén thé giéi. Do d6, dé viéc tng dung CNTT tai Viét
Nam bat nhip véi su phat trién caa cong nghé trén thé gisi thi viec xay dung bo
tiéu chuan JPEG2000 1a hop ly. Bo tiéu chuan nay ciing hd tro viéc lya chon cac
thiét bi/phan mém phuc vy tng dung cong nghé thong tin tai Viét Nam.

Chinh vi Iy do nay, ngay 30 thang 5 nam 2014 Bo Thdng tin va Truyén théng
da phé duyét dy an “Xay dyng méi 31 chuan vé an toan bao mat va 16 chuan vé
ki thuat &m thanh hinh anh d6 hoa”. Ho tiéu chuan JPEG 2000 ciing nam trong
16 chuan dugc xay dung dot nay.

2.4 Nghién ctru vé bd tiéu chuin cho hé thong ma héa hinh anh JPEG 2000

Hién nay, tiéu chuan JPEG 2000 bao gom 13 tiéu chuan trong b tiéu chuan
nay. Cac phan ctua JPEG 2000 gdm céc phan sau:

« ISO/IEC 15444-1:2000 - Information technology - JPEG 2000 image
coding system - Part 1: Core coding system.

« ISO/IEC 15444-2:2004 - Information technology - JPEG 2000 image
coding system - Part 2: Extensions

« ISO/IEC 15444-3:2007 - Information technology - JPEG 2000 image
coding system - Part 3: Motion JPEG 2000
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ISO/IEC 15444-4:2004 - Information technology - JPEG 2000
coding system - Part 4. Conformance testing

ISO/IEC 15444-5:2003 - Information technology - JPEG 2000
coding system - Part 5: Reference software

ISO/IEC 15444-6:2003 - Information technology - JPEG 2000

coding system - Part 6: Compound image file format

ISO/IEC 15444-8:2007 - Information technology - JPEG 2000
coding system - Part 8: Secure JPEG 2000

ISO/IEC 15444-9:2005 - Information technology - JPEG 2000
coding system - Part 9: Interactivity tools, APIs and protocols

ISO/IEC 15444-10:2008 - Information technology - JPEG 2000
coding system - Part 10: Extensions for three-dimensional data

ISO/IEC 15444-11:2007 - Information technology - JPEG 2000

coding system - Part 11: Wireless

ISO/IEC 15444-12:2007 - Information technology - JPEG 2000

coding system - Part 12: 1SO base media file format

ISO/IEC 15444-13:2008 - Information technology - JPEG 2000
coding system - Part 13: An entry level JPEG 2000 encoder

ISO/IEC 15444-14:2013 Information technology - JPEG 2000
coding system - Part 14: XML representation and reference

a) Tiéu chudn ISO/IEC 15444-1 | 1TU-T Rec. T.800

Phién ban dau tién: ISO/IEC 15444-1:2000

Phién ban hién tai: ISO/IEC 15444-1:2009

image

Image

Image

image

image

image

image

image

image

image

Duéi ddy 1 noi dung ctia mot vai tiéu chuan trong bo tiéu chuan JPEG 2000.

ISO/IEC 15444-1:2000 - Information technology - JPEG 2000 image coding

system - Part 1: Core coding system.
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Noi dung:

Tiéu chuén quy dinh céc k¥ thuat nén JPEG 2000 co ban. N6 dua ra mét loat
cac phuong phap nén khong ton hao (gitt nguyén bit) va nén ton hao dé ma hoa
anh nhi phan, anh mau sdc lién tuc, anh da mic xam, anh mau, hodc anh mau
tinh k¥ thuat s6 c6 sic do lién tuc. Ngoai ra né quy dinh qué trinh giai ma dé
chuyén d6i dir liéu anh nén thanh dit liéu anh tai tao, quy dinh mot dong thong
tin ¢6 chira ma ct phap dé giai thich cac dir liéu anh nén, quy dinh mot dinh
dang tap tin, N6 cung cip hudng din vé quy trinh md hoa dé chuyén d6i dir liéu
anh gbc thanh dir liéu anh nén, va hudng dan cach dé thyc hién cac qua trinh nay

trong thuc té.
b) Tiéu chuin ISO/IEC 15444-2 | ITU-T Rec. T.801

ISO/IEC 15444-2:2004 - Information technology - JPEG 2000 image coding

system - Part 2: Extensions
Phién ban dau tién: ISO/IEC 15444-2:2004

Phién ban hién tai: ISO/IEC 15444-2:2009

Noi dung:

Tiéu chuan quy dinh cic k¥ thuat nén JPEG 2000 md rong. N6 quy dinh cu
thé qua trinh giai md mo rong dé chuyén doi dir liéu anh nén thanh dir liéu anh
tai tao, quy dinh mot dong thong tin c6 chira ma ct phap md rong dé giai thich
cac dir liéu anh nén, quy dinh dinh dang tap tin mé rong, quy dinh cy thé dinh
dang dung dé chira dit liéu dic ta, quy dinh tip tiéu chuan cho dir liéu dic ta
hinh anh. Ngoai ra né con cung cap hudéng dan vé qua trinh ma hoa mo rong dé
chuyén doi dir liéu anh gbc thanh dit liéu anh nén, va hudéng dan cach dé thuc

hién cac qua trinh nay trong thuc té.
¢) Tiéu chudn ISO/IEC 15444-3 | ITU-T Rec. T.802

ISO/IEC 15444-3:2007 - Information technology - JPEG 2000 image coding
system - Part 3: Motion JPEG 2000
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Phién ban dau tién: ISO/IEC 15444-3:2007

Phién ban hién tai: ISO/IEC 15444-3:2012

Noi dung:

Tiéu chuin quy dinh cu thé viéc sir dung cac bg gidi ma JPEG 2000 dya trén
bién d6i wavelet cho viéc mi hoa va hién thi cac hinh anh dong, co thé két hop
vo1 am thanh, va bién tap thanh bai trinh bay hoan chinh. Trong k¥ thuéat nay,
x4c dinh mot dinh dang tap tin, va hudng dan cach sir dung cac bo giai ma JPEG
2000 d6i véi cac hinh anh dong duge cung cap. Tiéu chuan ciing quy dinh cu thé
cac hd so va chuong trinh khung, khai niém, phuong phap thr nghiém va cac

tiéu chi can dat duoc.
d) Tiéu chudn ISO/IEC 15444-4 | ITU-T Rec. T.803

ISO/IEC 15444-4:2004 - Information technology - JPEG 2000 image coding

system - Part 4: Conformance testing
Phién ban dau tién: ISO/IEC 15444-4:2004

Phién ban hién tai: ISO/IEC 15444-4:2009

Noi dung:

Tiéu chuan xac dinh cac chuwong trinh khung, khéai niém, phuong phap thir
nghiém, va cac tiéu chi phai dat dugc dé phu hop véi cac yéu cau dua ra trong
tiéu chuan ISO / IEC 15444-1. N6 cung cip mot chwong trinh khung dé x4c dinh
bd thtr nghi€ém gian lugc va cac thu tuc tiép theo sau trong qua trinh do kiém tra
tuan thu. Ngoai ra né con quy dinh cu thé thu tuc do kiém tra tuan tha cho qué
trinh ma hoa va giai ma s dung trong tiéu chuan ISO / IEC 15444-1; quy dinh
cac dong thong tin, cac hinh anh duoc giai ma va sb lidu bao 16i duoc sir dung
trong cac thu tuc kiém tra; chi dinh b0 thur nghiém gian luoc; va cung cép huong

dan thiét 1ap mot bai do kiém tra tuan thu cho bd mi hoa.

Tiéu chuan khong bao gom cac do kiém sau:

18



Do nghiém thu k¥ thuat (Acceptance testing): qua trinh xac dinh liéu viéc
thuc thi c6 dap tng dugc ti€u chi va cho phép nguoi st dung xac dinh
chép nhan hay khong chap nhan thuc hién. Diéu nay bao gém viéc 1ap ké
hoach va thyc hién nhiéu bai kiém tra (vi du nhu do kiém chirc nang, chat
lugng va hiéu suét toc do) dé chimg minh viéc thuc hién dap ung duoc
cac yéu cau cia ngudi dung.
Po kiém hiéu suat (Performance testing): kiém tra cac dic tinh hiéu suat
ctia mot thue hién do kiém (IUT), chéng han nhu thong luong, dap tng,
..., trong céc diéu kién khac nhau.
Po kiém 6n dinh (Robustness testing): qua trinh x4c dinh mot thuc hién
xt 1y dit liu, trong d6 11 xay ra nhu thé nao.

e) Tiéu chuin ISO/IEC 15444-5 | ITU-T Rec. T.804

ISO/IEC 15444-5:2003 - Information technology - JPEG 2000 image coding

system - Part 5: Reference software
Phién ban dau tién: ISO/IEC 15444-5:2003
Phién ban hié¢n tai: ISO/IEC 15444-5:2009
Noi dung:
Tiéu chuin cung cép hai chuén phﬁn mém duoc tao ra mot cach doc 1ap danh

cho tiéu chudn ISO / IEC 15444-1. Céac ndi dung trong tiéu chudn hd trg viéc cai

dat thir nghiém va 1am rd cac ndi dung trong tiéu chuan do.
f) Tiéu chuin ISO/IEC 15444-6 | ITU-T Rec. T.805

ISO/IEC 15444-6:2003 - Information technology - JPEG 2000 image coding
system - Part 6: Compound image file format

Phién ban dau tién: ISO/IEC 15444-6:2003

Phién ban hién tai: ISO/IEC 15444-6:2013

Noi dung:
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Tiéu chuan dinh nghia mot dinh dang tap tin tiy chon duoc quy dinh dé luu
trir hinh anh bﬁng cach stir dung céc kién trac dinh dang tap tin cua ho tiéu chuan
JPEG 2000. Hinh anh hop thanh 1a hinh anh chta cac anh quét, anh tong hop
hodc ca hai loai. N6 doi hoi két hop phuong phap nén anh c6 sic do lién tuc va
phuong phéap nén hai mirc. Bén canh dé dinh nghia tap tin nhi phan chira anh c6
sic do lién tuc két hop v6i1 anh hai mac, dinh dang nay dinh nghia mé hinh hop
thanh mo ta cach két hop nhiéu anh dé tao ra mot hinh anh hop thanh. M6 hinh
hop thanh nay dua trén cong nghé MRC (Mixed Raster Content) duoc dinh
nghia trong tiéu chuan ITU-T T.44 | 1SO / IEC 16485.

Tiéu chuén rat hitu ich cho cac ung dung luu tri nhiéu trang, hinh anh c6 noi
dung hdn hop duge cung cip trong dinh dang JP2. Mot tép tin JPM luu trit tai
liéu hinh anh hop thanh nhu 1a céc trang lién tiép, mdi trang trong sé d6 bao
gdm cac b cuc lién tiép, mdi ddi tuong trong sd d6 1an luot bao gdm mot cip
mit na hinh anh MRC. Mot tap tin JPM c6 thé hd trg dit liéu ma hoa MRC, cac
d6i tuong nhi phan va cac trang, cac ddi twong nén va cac trang JPEG 2000,
hoic hdon hop ca hai. Méi yéu td (trang, bd cuc, mat na hinh anh) c6 thé c6 mot
nhan va dugc gan voi dir lidu dac ta.

9) Tiéu chuin ISO/IEC 15444-8 | ITU-T Rec. T.807

ISO/IEC 15444-8:2007 - Information technology - JPEG 2000 image coding
system - Part 8: Secure JPEG 2000

Phién ban hién tai: ISO/IEC 15444-8:2007
Noi dung:

Tiéu chuan xac dinh chuong trinh khung, khai niém va cac phuong phap dé
bao mat dong thong tin JPEG 2000. N6 dinh nghia ct phap dong thong tin chuan
chtra thong tin dé bién dich dir liéu anh bao mat; dinh nghia qua trinh chuan dé
ding ky cong cu JPSEC véi co quan ding ky cung cdp mot dinh danh duy nhét;

dua ra cac cac vi du v€ dir li¢u mang thong tin cta cac cong cu JPSEC trong
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truong hop sir dung dién hinh; va huéng dan thong tin trién khai cac dich vu bao

mat lién quan dén dit liéu dic ta.

Tiéu chun khong mo ta cac irng dung bao mat hinh anh cu thé hodc bao mat
hinh anh han ché st dung cac k¥ thuat cu thé, nhung né tao ra mdt chuong trinh
khung cho phép mé rong phat trién k¥ thut bao mat hinh anh trong tuong lai.

h) Tiéu chuin ISO/IEC 15444-9 | ITU-T Rec. T.808

ISO/IEC 15444-9:2005 - Information technology - JPEG 2000 image coding

system - Part 9: Interactivity tools, APIs and protocols
Phién ban dau tién: ISO/IEC 15444-9:2005
Phién ban hién tai: ISO/IEC 15444-9:2014
Noi dung:
Tiéu chuan dinh nghia cac phuong thitc mo rong, ¢t phap va phuong phap
truy van tir xa va thay déi ty chon cua dong thong tin va tap tin JPEG 2000 phu

hop véi dinh nghia cua chung trong cac phan tiép theo cua ho tiéu chuan JPEG

2000.
i) Tiéu chuin ISO/IEC 15444-10 | ITU-T Rec. T.809

ISO/IEC 15444-10:2008 - Information technology - JPEG 2000 image coding

system - Part 10: Extensions for three-dimensional data
Phién ban dau tién: ISO/IEC 15444-10:2008
Phién ban hién tai: ISO/IEC 15444-10:2011
Noi dung:
Tiéu chudn nay cung cap cac phan mo rong cua tiéu chuan ISO/IEC 15444-1

va ISO/IEC 15444-2 cho céc dir liéu 1ap thé. N6 cung cap thém cic phan mo

rong sau:

Pia chi DC bién doi;

Nhén cua bién d6i wavelet bat ky;
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Bién d6i da thanh phan;
Bién dbi phi tuyén tinh;
Vung quan tam.
i) Tiéu chuin ISO/IEC 15444-11 | ITU-T Rec. T.810

ISO/IEC 15444-11:2007 - Information technology - JPEG 2000 image coding

system - Part 11: Wireless
Phién ban dau tién: ISO/IEC 15444-11:2007

Phién ban hién tai: ISO/IEC 15444-11:2012

Noi dung:

Tiéu chuan cung cép ci phap cho phép dit liéu hinh anh ma héa JPEG 2000
duoc bao vé khi truyén trén mang khong day. Cac dich vu bdo mat bao gé)m kha
nang phat hién va sira 16i d6i véi tiéu dé va dong bit, md ta vé do nhay 15i cua
cac phan khac nhau trong dit 1iéu nén, va mo ta cac 16i con sot lai co thé co trong
cac dir li¢u nén. Ci phdp chi ap dung cac dich vu bdo mat cho mot phﬁn hoac
toan bo dir liéu hinh 4nh ma hoa. Nhitng dich vu nay duogc thiét ké dé duy tri cac
tinh ning von c6 cua JPEG 2000, ching han nhu kha ning mé rong va tiép can
v6i nhitng ving khong gian khac nhau, cac mirc phan giai, cac thanh phan mau

va céc 16p chat lugng, trong khi cung cép dich vu bao mat cho nhitng yéu t nay.
K) Tiéu chudn ISO/IEC 15444-12 | ITU-T Rec. T.811

ISO/IEC 15444-12:2007 - Information technology - JPEG 2000 image coding

system - Part 12: ISO base media file format
Phién ban hién tai: ISO/IEC 15444-12:2012
Noi dung:
Tiéu chuin quy dinh cu thé ciu trac va cach st dung céc dinh dang tép tin da
phuong tién cin ctr theo tiéu chuan ISO. Céac vin ban tuong ty dugc cong bd

theo tiéu chuan ISO/IEC 14496-12: 2012. Pinh dang tap tin nay dugc st dung

dé chtra cac ndi dung truyén thong da phuong tién theo thoi gian nhu 4m thanh
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va video. Viéc luu trir cac chuong trinh ma hoéa cu thé duoc quy dinh tai tiéu
chuan ISO/IEC 15444-12: 2012 va ISO/IEC 14496-12: 2012, con cac dinh dang
tap tin MPEG-4 quy dinh tai ti€u chuan ISO/IEC 14496-14, hodc céac dinh dang
tap tin JPEG quy dinh tai tiéu chuan ISO/IEC 15444-3,

binh dang tap tin nay duogc thiét ké dé thong tin da phuong tién dugc dinh
gi0 trinh chiéu v6i dinh dang mé rong linh hoat tao diéu kién cho viéc trao ddi,
quan 1y, chinh sira va trinh chiéu cta cic ndi dung da phuong tién. Trinh chiéu
nay co thé duoc hé théng lwu "ndi bd", hodc cb thé truyén thong qua mang hoac
co ché phan phéi dong khac. Cac dinh dang tap tin duogc thiét ké doc lap véi bat
ky giao thirc mang cy thé trong khi van cho phép hd trg hiéu qua cho ho.

CAu trac tap tin 1a huéng doi tuong; mot tap tin cod thé duoc phan tach thanh
cac doi twong thanh phan rat don gian, va ciu tric cta cac dbi tugng suy ra truc
tiép tir kiéu cta chung.

) Tiéu chuin ISO/IEC 15444-13 | ITU-T Rec. T.812

ISO/IEC 15444-13:2008 - Information technology - JPEG 2000 image coding
system - Part 13: An entry level JPEG 2000 encoder.

Phién ban hién tai: ISO/IEC 15444-13:2008

Noi dung:

Tiéu chuén xac dinh bo ma hoa JPEG 2000 mic dau vao cung cép mot hoac
nhiéu dudng ddn ma hoa hoan toan tiy chon, sir dung cac tinh ning khac nhau
quy dinh trong bo tiéu chuan ISO/IEC 15444. N6 cung cap mot bd md hoa mirc
co ban ¢o thé duoc st dung trong cac ing dung khac nhau thong qua hudéng dan
str dung ctia nod, dua trén cac khai bao co sin mién phi ban quyén va phi cp
pheép.

m) Tiéu chudn ISO/IEC 15444-14 | ITU-T Rec. T.813
ISO/IEC 15444-14:2013 Information technology - JPEG 2000 image coding

system - Part 14: XML representation and reference
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Phién ban hién tai: ISO/IEC 15444-14:2013

Noi dung:

Tiéu chuin quy dinh tai liéu XML goi 1a JPXML, duogc thiét ké chu yéu cho
viéc biéu dién dinh dang tap tin JPEG 2000 va doan nhan trong dong thong tin.
NG quy dinh cac quy tic chuyén d6i JPXML sang cac dinh dang tip tin khung
n6i chung, sang cic phin doan dong thong tin; quy dinh duong dan vi tri dé
danh dia chi chinh xac cho mot khung hodc dir li¢u dong thong trong anh; cung
cap huéng dan vé mai héa cac quy trinh dé chuyén d6i dit liéu anh gbc thanh dir
liéu anh nén, va cung cap hudng dan cach thuc hién cac qué trinh nay trong thuc

4
A

te.
3. Ly do xay dung duv thio tiéu chuian JPEG 2000 phin mém tham chiéu

Hién nay, chirc ndng ma hoa va giadi ma anh JPEG 2000 ciling dugc tich hop
trong cac trinh duyét xem anh mdc dinh cua cac nén tang h¢ diéu hanh nhu:
Microsoft Windows; Mac OS X; Linux; ...Ngoai ra t6 chtrc JPEG c6 dua ra mot
danh sach cac phan mém nén anh JPEG2000 dé phuc vu cho cic nha phét trién

JPEG 2000.

Codec Home page Language License
http://www.kakadusoftware.com/ C++ Proprietary
http://www.openjpeg.org/ C BSD
http://www.ffmpeqg.org/ C LGPL
http://www.ece.uvic.ca/~frodo/jasper/ C MIT
https://code.google.com/p/jj2000/ Java LGPL

Trong cic phan mém trén 2 phan mém da duogc to chirc ISO/IEC khuyén
nghi va ban hanh thanh tiéu chuin 1a phin mém JasPer va phian mém JJ2000.
Phan mém Jasper dugc phat trién boi Pai hoc British Columbia dua trén ngoén
ngit 14p trinh C. Phan mém JJ2000 dugc viét trén ngdn ngir Java va duge lién

minh Canon, EPFL va Ericsson phat trién. Dé hiéu sau sic hon vé chuan dinh
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dang nén anh JPEG 2000, can phai tién hanh nghién ctru va xay dung cac phan
mém tham chiéu dé phuc vu qué trinh ma hoa va giai ma JPEG 2000. Pic biét 1a
cac phan mém tham chiéu duoc ISO/IEC khuyén nghi.
4. Phan tich tai liéu

Trong ho tiéu chuan JPEG 2000 chi c6 duy nhét tiéu chuan duéi day dua ra
cac cong cu phén mém dé hd tro cai dat thir nghiém va lam ro cac ndi dung dua
ra trong tiéu chuan JPEG 2000 I6i:

ISO/IEC 15444-5:2003 - Information technology - JPEG 2000 image
coding system - Part 5: Reference software (Céng nghé thong tin - Hé thong ma
hoa hinh dnh JPEG 2000 - Phéan 5: Phan mém tham chiéu).

Tiéu chuin nay duoc cong bd 1a tiéu chuan qudc té 1an dau vao thang
01/2003 va ngay trong nam day ISO/IEC di dua ra mot ban Sira d6i, bo sung:

ISO/IEC 15444-5:2003/Amd.1:2003 — Reference software for the JP2 file
format. (Sita doi, b6 sung 1: Phdn mém tham chiéu cho dinh dang tdp tin JP2
(12/03))

Noi dung ciia tiéu chuén:

Tiéu chuan nay gidi thiéu hai phdn mém tham chiéu duoc thiét ké doc 1ap
danh cho tiéu chuan JPEG 2000 cbt 18i (ISO/IEC 15444-1:2004), dé hd tro cac
ddi tuong cai dat thir nghi€ém va lam o cac ndi dung trong ti€u chuin nay. Mbi
phién ban ctia phan mém tham chiéu déu chira ma ngudn, c6 thé duoc bién dich

dé cung cap cac chirc nang sau day:

Chuyén ma tir cac dinh dang anh pho bién cho trudc thanh mot dong ma

JPEG 2000;

Chuyén ma tir cac dinh dang anh phd bién cho truéc sang dinh dang tap

tin JP2;

Lua chon mot loat cac tuy chon ma hoa JPEG 2000 (theo cac tai li¢u

trong timg phan mém);
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Giai ma tir dong ma JPEG 2000 sang mot loat cac dinh dang anh pho bién
cho trudc;

Xt 1y tép tin JP2 dé trich xudt mot dong ma JPEG 2000 cho viéc giai ma
va chuyén d6i sang mot loat cac dinh dang anh pho bién cho trudec;

Kha nang trich xuét dit liéu dic ta tor mot tap tin JP2, bao gém cac ndi
dung cua khung Tiéu dé Anh va thong tin khong gian mau;

Giai ma tap tin JP2 st dung dang Ma tran ba thanh phan trong phuong
phap ICC han ché cho cac dic tinh ctiia khong gian mau va chuyén doi cac dix
liéu anh duoc giai mi sang khong gian mau sRGB dé hién thi, bao gdm ca viéc
nang tan sb lay mau gi6i han ciia tat ca cac thanh phan dugc giai mi vé cung do
phan giai;

Giai ma tap tin JP2 sir dung dang Monochrome trong phuong phap ICC
han ché cho cac dic tinh cia khong gian mau va chuyén ddi cac dir liéu anh
dugc gidi ma sang khong gian da mirc xam dya trén sRGB dugc dinh nghia
trong tap tin JP2;

Giai ma tap tin JP2 sir dung khong gian mau sYCC va chuyén ddi cac dir
liéu anh duoc giai mi sang khong gian mau sRGB dé hién thi, bao gom ca viéc
nang tan sd 1dy mau cua tat ca cac thanh phan duoc giai md vé cung do phan
giai;

Mot s cong cu bo sung dé gitip danh gia va kiém th.

Noi dung chinh cta tiéu chuin ISO/IEC 15444-5:2003 nam tir Diéu 5 dén
Piéu 11 bao gom:
— Quy udc (Piéu 5),
— MBb ta chung (Piéu 6),
— Ban quyén va cap phép (Piéu 7),
— Céc yéu cau vé nén tang (Piéu 8),
— Chu trac ma hoa tham chiéu (Piéu 9).
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— S& hitu trf tué (Piéu 10)
— Tinh sin sang cia phdn mém va cac ban cap nhat (Piéu 11)
Ngoai ra, tiéu chuan con 2 phu luc cung cép thong tin:
— Phu luc A: JASPER - Phan mém tham chiéu C — M6 ta phﬁn mém
— Phu luc B: JJ2000 — Phan mém tham chiéu Java™ — M6 ta phan mém

Tiéu chuin ISO/IEC 15444-5:2003 da duoc st dung dé xdy dung céc tiéu
chuan twong duong & rat nhiéu quéc gia trén thé giéi. Pidu d6 ciing cho thdy kha

nang ap dung rong rai cua ti€u chuan nay.
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Bing 3: Cdc tiéu chudn twong dwong ISO/IEC 15444-5

Qudc gia Tiéu chuin twong dwong

Pan Mach| DANSK DS/ISO/IEC 15444-5:2004 (Ban hanh 13/04/2004)

Anh  |BS ISO/IEC 15444-5:2003 (Ban hanh 2003)

Canada |CAN/CSA-ISO/IEC 15444-5-04 (Ban hanh 15/11/2003)

Han Quéc |KS X ISO/IEC 15444-5:2005 (Ban hanh 26/12/2005)

My |ANSI INCITS/ISO/IEC 15444-5:2003 (Ban hanh 2003)

Ha Lan |[NEN-ISO/IEC 15444-5:2003 (Ban hanh 2003)

Ban B6 sung, sua ddi cua tiéu chuan bd sung, cap nhat hoan thién cho ban
tiéu chuan ISO/IEC 15444-5:2003 vé dinh dang tap tin JP2 va cap nhat phién
ban cho 2 phan mém tham chiéu. (Xem Bang 4 dé biét thém vé chi tiét sira doi.
5. Luwa chon tai liéu tham khéo chinh

Trén co s& phan tich, nhan xét cac tai liéu tiéu chuan cua cac t6 chirc va cac
nuéc da tim hiéu ¢ trén, tiéu chuan dudi day duoc st dung lam tai liéu tham
khao chinh dé x4y dung tiéu chuan:

ISO/IEC 15444-5:2003 - Information technology — JPEG 2000 image coding

system — Reference software

Va ban Sira d6i, B6 sung sau:

ISO/IEC 15444-5:2003/Amd.1:2003 — Reference software for the JP2 file
format.

6. Phwong phap xiy dung tiéu chuin

Tiéu chuin dugc bién soan theo phuong phap chap thuan ap dung tiéu chuan
qudc té theo hinh thirc bién dich ¢ hiéu chinh, b6 sung cip nhat thém cac ndi
dung tir cac ban sira d6i, b sung va dinh chinh ky thuat. Noi dung tiéu chuan
qudc té duoc chuyén thanh ndi dung tiéu chuan theo hinh thirc chap thuan hoan
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toan, phu hop véi thong tu 03/2011/TT-BTTTT ngay 04/01/2011 cia B§ Thong
tin va Tuyén thong va phu hop Tiéu chuan Viét Nam TCVN 1-x:2008 vé huéng

dan x4y dyung tiéu chuan.
6.1 Tén ciia dw thio tiéu chuin

CONG NGHE THONG TIN - HE THONG MA HOA HINH ANH JPEG 2000 —
PHAN MEM THAM CHIEU

Information technology —JPEG 2000 image coding system — Reference software
6.2 Bé cuc ciia dw thio tiéu chudn

Du thao tiéu chuin duoc ciu trac theo huéng dan méi nhat cia Vu KHCN -

B thong tin va truyén thong bao gom:
1 PHAM VI AP DUNG
2 TAILIEU VIEN DAN
3 THUAT NGU VA BPINH NGHIA
4 KY HIEU VA THUAT NGU VIET TAT
5 QUY UGC
6 MO TA CHUNG
7 BAN QUYEN VA CAP PHEP
8 CAC YEU CAU VE NEN TANG
9 CAU TRUC MA HOA THAM CHIEU
10SO HU'U TRI TUE
11TINH SAN SANG CUA PHAN MEM VA CAC BAN CAP NHAT
PHU LUC A
PHU LUC B

THU MUC TAI LIEU THAM KHAO
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6.3 Bing doi chiéu tiéu chuin tham khdo

Du thao tiéu chuin duoc xdy dung dua theo phuong phap chap thudn ap
dung tiéu chuan qudc té theo hinh thtrc bién dich c6 hiéu chinh, bd sung cap nhat

thém cac noi dung tr cac ban sia doi, bd sung va dinh chinh k¥ thuat.
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Bing 4: Bdang déi chiéu tiéu chudn tham khdo

NOi dung tiéu chuan

Tai liéu tham khao

Stra doi, bo sung

1 Pham vi ap dung

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

BO sung va sira doi theo ISO/IEC
15444-5:2003/Amd.1:2003

2 Tai li€u vién dan

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

3 Thuat ngir, dinh nghia ISO/IEC 15444-5:2003 Chép thuan nguyén ven
4 Cac tir viét tat va ky hiéu
4.1 Cac tir viét tat ISO/IEC 15444-5:2003 Chap thuan nguyén ven

4.2 Ky hi¢u ISO/TEC 15444-5:2003 Chap thuan nguyén ven
5 Quy woc ISO/IEC 15444-5:2003 Chap thuan nguyén ven
6 Mo ta chung ISO/IEC 15444-5:2003 Chap thuan nguyén ven
7 Ban quyén va cap phép ISO/IEC 15444-5:2003 Chap thuan nguyén ven

8 Cac yéu cau vé nén ting

8.1 Cac yéu cau cho JasPer

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

8.2 Cac yéu cau cho JJ2000

ISO/IEC 15444-5:2003

Chap thuan nguyén ven

9 Cau truc ma hoa tham chiéu

9.1 Tép tin thyc thi Jasper

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

BO sung va sira doi theo ISO/IEC
15444-5:2003/Amd.1:2003

9.2 Téap tin thyc thi JJ2000

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

B0 sung va sira ddi theo ISO/IEC
15444-5:2003/Amd.1:2003

10 S& hiru tri tué

ISO/IEC 15444-5:2003

11 Tinh sin sang cia phin mém va

cac ban cap nhat

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

Phu luc A: JASPER - Phin mém tham
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Noi dung tiéu chuan

Tai liéu tham khao

Stra doi, bo sung

chiéu C — Mo ta phan mém

A.1 Gi61 thiéu

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

Bo sung va sira doi theo ISO/IEC
15444-5:2003/Amd.1:2003

A.2 Cac ban cap nhat phan mém

ISO/IEC 15444-5:2003

Chap thuan nguyén ven

A.3 Nguyén tic danh s6 phién ban

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

A.4 Khai quat phan mém

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

A.5 Thu vién JasPer

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

Bo sung va sira doi theo ISO/IEC
15444-5:2003/Amd.1:2003

A.6 Céic chuong trinh Ung dung trinh
dién JasPer

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

A.7 Cac yéu cau phan mém

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

A.8 Xay dung phan mém

ISO/IEC 15444-5:2003

Chép thuan nguyén ven

A.9 Sir dung phan mém

ISO/IEC 15444-5:2003

Chap thuan nguyén ven

Phu luc B: JJ2000 - Phin mém tham
chiéu Java™ — Mo ta phin mém

B.1 Gidi thi¢u

ISO/IEC 15444-5:2003
ISO/IEC 15444-5:2003/Amd.1:2003

B sung va sira ddi theo ISO/IEC
15444-5:2003/Amd.1:2003

B.2 Céc ban cap nhat phan mém

ISO/IEC 15444-5:2003

Chap thuan nguyén ven

B.3 Kién triic phan mém

ISO/IEC 15444-5:2003

Chap thuan nguyén ven

B.4 Cai dit va chay phan mém

ISO/IEC 15444-5:2003

Chép thuan nguyén ven
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7. Pé xuat va khuyén nghi
Trong qué trinh nghién ctru xdy dung tiéu chuan, nhém nghién ctu thay tai
liéu tham chiéu géc vién dan rat nhiéu thong tin dén tiéu chuan ISO/IEC 15444-
1 | ITU-T T.800. Do d6, nhém khuyén nghi can xay dung ngay tiéu chuan nay
trong thoi gian téi dé hoan thién bo tiéu chuan vé ma hoa hinh anh JPEG 2000.
Mit khac, khi thuc hién bién soan tiéu chuin nay, nhom cling nhan théy tén
“chuén phan mém” khong phu hop voi ndi dung bén trong tiéu chudn. Vi vay,
nhom khuyén nghi doi tén tiéu chuan thanh:
“Céng nghé thong tin — Hé thong ma héa hinh anh JPEG 2000 — Phan mém

tham chieu’.
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