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NEN ANH SO THEO NGUYEN LY HINH HQC FRACTAL

NGUYEN THI HO’U PHUONG
Truong Pai hoc M3 - Pja chat

Tém tat:

Bai béo dé cap dén van dé umg dung nguyén ly cda hinh hoc Fractal vao céng nghé nén
anh. Tt lau hinh hoc Fractal da dwoc tng dung trong tao anh may tinh, tng dung trong
nganh khoa hoc co ban, dédc biét la trong céng nghé nén anh.. Fractal la phwong phap nén
lam maét di¥ liéu st dung hinh hoc phan hinh dé dat dén mirc cao hon cta nén anh. Céng
nghé nén Fractal dua trén hinh &nh thuc cua birc dnh, nhiing phan ctda burc dnh gibng hét
nhau. Thuét toén Fractal chuyén déi nhirng vung nay, hay chinh xac hon, hinh dang hinh
hoc dwoc chuyén thanh di¥ liéu toén hoc goi la “ma Fractal” dé tai tao lai anh da duwoc ma
héa. Phurong phap nén Fractal c6 thé thay déi nhiing gid dinh dang sau nén mét va khéng
méat mét di liéu. Phuong phap nén dnh theo nguyén ly hinh hoc Fractal cho ty 1é nén cao

tir 4:1 dén 10000:1.

1. M& dau

“M6t blrc anh tri gia bang ngan 1oi giai
thich”. Hinh anh la mét ngén ngi¥ trec quan
thé hién dwoc nhiéu y nghia ma lai rat co
dong. Ngay nay, sw phat trién cuta linh vuc
cobng nghé théng tin ngay cang manh, anh
sb6 dwoc (rng dung trong hau khap céac linh
vic clia doi séng xa hoi va khoa hoc cong
nghé. X& ly anh sb la khau quan trong trong
viéc thanh 1ap ban dd sé, binh d& anh sb,
mo hinh sb dd cao. Tuy nhién, anh sb véi
trir lwong théng thuong 1a rat Ion. Vi thé
viéc nén nhirng thdng tin dw thtra trong anh
la rat can thiét dé co thé lwu trir théng tin
sao cho gon nhe va hiéu qua. Do dac tinh
mat nguwdi thwong khé nhan biét dwoc hau
hét cac chi tiét do d6 khong can thiét lwu triy
toan bo thdng tin &nh chuadn ma chi can lwu
trr mot tap cac phép bién dbi dé xap xi
thanh anh ban dau. Va phép nén Fractal c6
thé dap (rng yéu cau nay véi mot ti 1& nén co
thé 1én dén 10000:1 v&i d6 chinh xac kha
cao.

2. Co s& ly thuyét va phwong phap
nghién ciru

2.1. Khai niém hinh hoc Fractal

Ngay nhéan bai: 10/11/2015

Y twéng vé& Fractal nhen nhém khi Benoit
Mandelbrot con lam viéc & IBM. Nhwng
Fractal chi thwc sw bat dau hinh thanh vao
nam 1962, khi éng r&i IBM sang Harvard.
Nam 1975, cubn sach “Cac dbi twong
Fractal” da dwgc phat hanh.

Mét Fractal 1a mot vat thé hinh hoc
thwong c6 dang nhap nho trén moi ty 1&
phong dai va co thé dwoc tach ra thanh
tirng phan: méi phan tréng giéng nhw hinh
tbng thé, nhung & ty I& phéng dai nhd hon.
Theo dinh nghia cia Mandelbrot thi Fractal
la “mét tdp hop ma trong do sb chiéu
Hausdorff-Besicovitch 1&n hon sé chiéu
Topo hoc”.

2.2. Kién thirec co sé& cua hinh hoc
Fractal

Fractal dwoc nghién clru nhw mot vat thé
toan hoc. Hinh hoc Fractal la nganh toan
hoc chuyé&n nghién ctru cac tinh chat cua
Fractal.

Nhirng yéu t6 can quan tdm khi nghién
cru hinh hoc Fractal nhw: S& chiéu
Hausdorff-Besicovitch, Cac hé ham 1ap, Anh
xa Affine ...

2.2.1. Sé chiéu Hausdortt-Besicovitch

Ngay chép nhan dang: 25/11/2015
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Dinh nghia: Cho truéc mot cau truc tw
ddng dang chia thanh N phan, hé sb thu nhd
clia mdi phan so v&i cau tric ban dau la r.
Ky hiéu Dg la dai lwvgng xac dinh béi:

Ds = log N

- logl/r

Khi d6 Dy dwoc goi la sb chiéu tw dong
dang cuta cAu truc dé.

2.2.2 Cac hé ham lap-lterated Function
System (IFS).

Gia str (X,d) la mét khéong gian metric
day da. O day X dwoc gidi han bing R°va d
la metric Euclide. Ky hiéu H(X) la khéng
gian céac tap con compact khac réng cua X.
Ta c6 cac dinh nghia sau:

Dinh nghia 1: Khoang cach tr mot diém
x & X dén mot tap B € H(X) duoc xac dinh
b&i: d(x,B) = min {d(x,y) : y £ B}

Dinh nghia 2: Khoang cach tr mét tap A
€ H(X) dén mot tap B € H(B) dwoc xac dinh
béi: d(x,B) = max {d(x,B) : x € A}

Dinh nghia 3: Khoang cach Hausdorff
gitra hai diém A va B € H(H) dwoc xac dinh
b&i: h(A,B) = max {d(A,B), d(B,A)}

Vé&i cac dinh nghia trén ta c6 dinh ly:

Dinh ly vé sw tén tai cua cdc IFS
Fractal:

Ta ¢c6 (H(X), h) la mét khéng gian metric
day dd. Hon niva néu A, &€ H(X) véin=1, 2,
... lap thanh moét day Cauchy thi tap hop A
dwoc xac dinh baéi:

A= limAy

P

ciing thudc H(X). A c6 thé dwoc dic ta
nhw sau;

A=[x&X: 3 mot day Cauchy [x,&A] hoi
tu vé X]

Cac hé ham lap Fractal

Dinh nghia 1: M6t hé ham 1ap gébm mot
khéong gian metric day du (X,d) va mét bd

htru han cac anh xa co w, véi hé sb co
twong wngs,, n=1, 2, ..., N. M6t IFS dwoc
ky hiéu b&i [X :w,, n=1,2, ..., N] va hé s
co 8 = max sy

120N

Dinh ly sau tom tat cac két qua chinh cta
mot IFS:

Dinh ly IFS: Xét mét IFS {X; w,, n=1, 2,
..., N} v&i hé sb co w. Khi d6 phép bién dbi
W: H(X) = H(X) xac dinh bd&i:

W(B) = C,l wa(B)

Trong dé: B € H(X) Ia mét anh xa co trén
khéng gian metric day da (H(X),h(d)) v&i hé
sO s, tire la:

h(W(B), W(C)) < sh(B.C), ¥ B, C & HX)

Anh xa nay cé duy nhat mot diém bét
dong A € H(X) voi:

A=W(A)= L\,l wa(A)

va duwoc cho trudc boi A= limW(B)
v&i bat ky B & H(X). -

Dinh nghia 2: Diém b4t dong A € H(X)
mo ta trong dinh ly IFS dwoc goi la hap te
cua IFS do.

2.2.3. Anh xa Affine

Mot anh xa affine f: R" — R" c6 thé viét
dwéi dang f(X) =AX + b, trong dé X, b la cac
vector trong R", A 14 toan t&r tuyén tinh R
C6 thé biéu dién A bang mét ma tran (ay) i =
1,2,..,n;j=1,2,...,n.

Tinh chéat 1: Néu || A || < 1 thi anh xa
affine f 1a co trén (R",d) (trong dé d(x,y) = ||
x—v|| ¥x v = RY).

Tinh ch4t 2: Gia st A=[a b
c d
la ma tran cta phép bién ddi tuyén tinh

khéng suy bién trén R’ thi ta co: A =
AAAA,.

Vé&i s = (ad - be)/ sprt(c’ + d).
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t= (¢’ + d’)/(ad - bc)
u = (ac + bd)/(ab - bc).
0 = arccos(d/sqrt(c” + d)).

2.2. Hinh hoc Fractal trong c6ng nghé
nén anh

2.2.1. Sw ra doi cua phép nén Fractal

Nén &nh sb |14 bién phap gidm kich thuwéc
lwu trie, hién thi bire dnh. P'ng dung cia nén
anh rat rong rai t truyén théng, théng tin
dai chang (TV, video..), van phong (Fax..),
dén cac nganh ky thuat, diéu tra co ban, xt
ly anh sb (do &nh, vién tham, ..). Mét trong
nhirng muc tiéu quan trong hang dau cla
céng nghé xr ly hinh anh hién nay la sy thé
hién hinh anh thé gi¢i thuc véi day du tinh
phong phu va séng dong trén may tinh. Mot
anh c6 chat lwong gan nhw chup dodi hdi
vung nhé 24 bit cho mét diém anh, nén dé
hién anh dé trén man hinh may tinh c6 dé
phan giadi twong dbi cao nhw 1024x768 can
xap xi 2.25Mb. Vé&i cac anh “thyc” 24 bit, dé
thé hién dwoc mot hoat canh trong th&i gian
10s doi hdi xap xi 700Mb div liéu, tic 1a
bang strc chiva clia mét dia CD-ROM. Nhw
vay kho cé thé dwa céng nghé multimedia
[én PC vi né doi hoi mot co s& dir liéu anh
va am thanh khéng 16. Bing trwéc bai toan
nay, khoa hoc may tinh da gidi quyét bang
nhirtng cai tién vwot bac ca vé phan ciing
l&n phan mém. Tat ca cac cai tién doé dua
trén y twdng nén théng tin hinh anh trang
lap.

Phwong phap nén Fractal dwoc gigi
thiéu 1an dau tién bdi M.Barnley vao nam
1987, ngudi da sang lap ra céng ty chuyén
vé céng nghé nén anh Fractal. Moi phwong
thirc déu dwa trén phép bién ddi Fractal st
dung giai thuat ham Iap. Cong nghé nén
Fractal dwa trén hinh anh thwc ctia birc anh,
nhirng phan cta b&c anh gidng hét nhau.
Thuat toan Fractal chuyén déi nhirng viing
nay, hay chinh xac hon, hinh dang hinh hoc
dwoc chuyén thanh di liéu toan hoc goi la

“ma Fractal” dé tai tao lai anh da dwoc ma
héa. Phwong phap nén Fractal c6 thé thay
ddi nhitng gia dinh dang sau nén mat va
khoéng méat mat div liéu.

2.2.2. Cach nén hinh anh theo nguyén ly
hinh hoc Fractal

Gia s ching ta c6 anh f d& ma hoa.
bieu nay nghta la ta mong muon tim mot tap
cac anh xa wy, Wo, ..., W\ VOI W= Jw,
va f = |W|, sao cho f 1a didm cé dinh cia
toan t& Hutchinson W. Trong trwdng hop w;
la cac anh xa co cuia IFS, dang thirc diém cb
dinh: f=W(f) =wi(H) u wa(H) w ... Uwn(D)

goi y cach ma hoda theo IFS 1a c6 thé thuc
hién dwoc. Trgng thé gidi tw nhién, moi vat
hié,n twong déu chra dwng moét phan ban
chat ctia Fractal (dac tinh ty twong tw). Tuy
nhién tinh twong tw toan cuc thwong bi pha
v, ta chi co ’thé tim thay déc tinh cta d6 khi
phan nhé doi twong ra. Phwong phap ma
héa anh Fractal hiéu theo nghia don gian la
di tim cac cap (D,R) c6 dac tinh twong tw
ma hop clia cac R Ia toan mién anh. Gia st
ta tim dwoc cap (D;,R;), ttrc 1a ton tai mét
anh xa w;: D;—R; sao cho D; sau khi tac
doéng bai w; thi rat gan R,. Do gan & day
duwoc hiéu la khodng cach Hausdorff gitra
chung la nhé.

Nhw vay anh dwoc phan thanh cac 6
vudng R; va viéc di tim cac D; twong tng voi
mdi R; chinh la cbt I6i cla van dé. Biéu nay
cling twong dwong vé’[ viéc di tim cac anh
Xa w; va tap hgp bao gom cac anh xa w; tim
thdy dwoc coi la ma Fractal cGia anh do.

Trén ly thuyét D; va R; c6 thé phan tach
thanh cac 6 vudng t anh gbc theo kich c&
tuy y. Tuy nhién dé thuan loi cho viéc trinh
bay ta chon c& D; = 2R;. Cac D; dwoc hiéu
la cac 6 ngudn (domain) cac R; dwgc hiéu 1a
cac 0 dich (range), con cac w; khi nay la cac
anh xa co tr D; — R;.
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2.2.3. Thuéat toan nén QD (Quadtree
Decomposition)

Phwong phap nay coi méi khdi range 1a
mot nut trong cay t&r phan. Cac khdi range
trong cuing tang thi co kich thwéc nhw nhau,
cac khéi range & tang con cé kich thuéc
moi canh bang ntra kich thwéc canh cla
cac khbi & tAng cha. M&i nut cha cé bdn nut
con. Sé tang cla cay la mot sé hiru han.
Théng thwong cay tr phan dé nén anh
Fractal khdng co nut gbc, ma tng trén cung
c6 sb nat nhiéu hon mot, kich thwdc khéi
range cla tang trén cung sé la kich thwdc
dé co thé tim ra D; va w; thda man trong mot
sb trwdng hop va khi do sé tiét kiem duoc
sb anh xa va domain phai lwu trir. Con cac
nut 1a la cac nat @& phong truéng hop anh
it ¢6 tinh l1&p & cac khéi range kich thuwdc
trén.

Phwong phap dwoc thwe hién thong qua
thuat toan nhuv sau:

Minh hoa thuéat toan
Procedure Main
{for | =lpin - Imax
( for moi khédi range B! =« R
’ Phén I&p thanh 24 |&6p theo cac phép
dang cuw)
for moi khéi domain 3! < 1

Phén I&p thanh 24 lo6p theo cac phép
dang cw)

for moi khéi range R/™>* ¢ R
call QD(R;"")
}
Procedure QD(R;)
{ dpin < @
for moi khdi domain D; &€ D ma D; cling
I&p chinh voi R}

for moi anh xa thich hop v&i loai clia Dj,
R/ bién doi D; xap xi thanh R; (trong anh xa
nay) phép dang cu da dwoc chon truéc.
{ dljk = distance(Ri', lek(Dj))
If dijk < dmin then
{ Omin < dijk
Wj € Wi }
}
If dpin < ERROR then

Ghi lai w;

Else {If | > |, then

{ Chia R/ thanh 4 6 vuéng Rq", Ry,
Ri2I—1, RiSH

For count=0...3}

Else

Ghi lai w;}

}

So dé Ighéi cla thuat todn nén anh QD
(xem so do)

2.2.4. Két qua nén theo thuét toan QD

Sau khi thiét ké dwoc thuat toan nén anh
theo cay t&r phan (QD), ta lap dwoc chuong
trinh nén anh theo nguyén ly hinh hoc
Fractal. Giao dién chwong trinh dwoc thé
hién trong hinh duw&i day: (xem hinh 1, hinh
2)

3. Két luan

Phuwong phap nén anh so theo nguyén ly
hinh hoc Fractal c6 ty 1€ nén cao, c6 thé Ién
dén 10000:1. Phwong phép,nén Fractal la
phuwong phap nén khéng mat mat div liéu,
co6 ty I&€ nén cao hon cac ky thuat nén nhw
JPEG, MPEG, H.261 va H.263.0O
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So db khéi cta thuat toan nén dnh QD

=0

& Sy loh is Aol Froct
Héthing Chicrbng Hién thy minkink  Trg giip

Nén Bnh Fractal

Tén File cn nén: | D:\FractalProhsatelite ppm E
TénFiekélauk  [D\FractaPro\2 FIC 3

Outputs

Thutc haén Tham s6 5> Thoat

[ = 7 ‘s |
| File ig Lot ] |

Hinh 2: Lwa chon chire ndng nén anh
va anh sau khi nén

JBlx]

Hinh 1: Giao dién chuwong trinh nén anh
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Summary
Digital image compression according to the principle of fractal geometry
Nguyen Thi Huu Phuong, University of Mining and Geology

The article mentions the application of Fractal geometry in the image compression
technology. Fractal geometry has long been used in creating computer images, in basic
sciences, especially in the image compression technology. Fractal is a compression
method of data loss using the geometric distribution to achieve higher levels of image
compression. Fractal compression technology is based on the real images of the picture,
whose parts are identical. Fractal algorithms convert these areas, or more accurately,
geometric shapes are converted into mathematical data called “fractal code” to reconstruct
the image has been encoded. Fractal compression method can change the assumptions
behind the compression method of data loss and does not lose any data. Image
compression method according to the principle of fractal geometry has high compression
ratios from 4:1 to 10000:1.0O

MO HINH CO SO DU LIEU.....
(Tiép theo trang 21)
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Summary
A user-authorization database model for webatlas Tay Nguyen

Nguyen Truong Xuan, Doan Khanh Hoang, Tran Thi Hai Van, Hanoi University of Mining
and Geology

Le Thi Kim Thoa, Nguyen Dinh Ky, Institute of Geography - VAST

This paper introduces a design of user-authorization database model for WebAtlas Tay
Nguyen application. The design uses the relational data model and database standards
level 3. The paper also presents an overview of the MD5 encryption algorithm used in
encoding user passwords to enhance system security.O
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