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Nén Huffman tinh
Nén Run-Length Encodlng
Nén LZW
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OFIT-HCMUS

Giéi thiéu
N | —
o Thuat ngir:

o Data compression

o Encoding

o Decoding

o Lossless data compression

o Lossy data compression

C&u truc dir liéu va gidi thuat - HCMUS 2015

Giéi thiéu
Ty
o Nén di¥ liéu
o Nhu cau xuat hién ngay sau khi hé thong may tinh dau
tién ra doi.
o Hi¢n nay, phuc vu cho cac dang dir li¢u da phuong tién
o Tang tinh bao mat.

o Ung dung:
o Luu trir
o Truyén dir liéu

Cau trdc dir liéu va giai thuat - HCMUS 2015




OFIT-HCMUS

Giéi thiéu

o

o Nguyén tac:
o Encode va decode sur dung cung mdt scheme.

encode decode

C&u truc dir liéu va gidi thuat - HCMUS 2015

Khai niem

5]

o Ty lé nén (Data compression ratio)
o Ty 1€ gitra kich thudc cua dit liéu nguyén thuy va cua
dr li€u sau khi a4p dung thuat toan nén.
o Goi:
= N la kich thwéc cta dir liéu nguyén thay,
= N, la kich thwéc cia dir liéu sau khi nén.
mTylé nénR: R:ﬁ
N,

o Vi du:
= D¥ liéu ban dau 8KB, nén con 2 KB. Ty & nén: 4-1

Cau trdc dir liéu va giai thuat - HCMUS 2015




OFIT-HCMUS

Khai niém
T
o Ty lé nén (Data compression ratio)
o Vé kha nang tiét kiém khong gian: Ty 1& ciia viée giam
kich thudc dit licu sau khi ap dung thuat toan nén.
o Goi:
= N [a kich thwéc cua dir liéu nguyén thay,
= N, la kich thuwéc cda dir liéu sau khi nén.
mTylé nénR:
v R=1-N1
N
o Vi du:
u D@ liéu ban dau 8KB, nén con 2 KB. Ty I&€ nén: 75%

C&u truc dir liéu va gidi thuat - HCMUS 2015

Khai niem

5]

o Nén dir liéu khong mat mat (Lossless data
compression)
o Cho phép dit liéu nén duogc phuc hdi nguyén ven nhu dir
liéu nguyén thuy (lac chua dugce nén).
o Vi du:
m Run-length encoding
m LZW
...
o Ung dung:
= Anh PCX, GIF, PNG,..
= Tap tin *. ZIP
= ng dung gzip (Unix)

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Khai niem

5]

[
© Nén di¥ liéu c6 mat mat (Lossy data
compression)
o Dit liéu nén dugc phuc hoi
= khong gibng hoan toan véi dir liéu nguyén thay;
= gan da gidng dé c6 thé st dung duoc.
o Ung dung:
= Dung dé nén dir liéu da phwong tién (hinh &nh, am
thanh, video):
= Anh: JPEG, DjVu;
= Am thanh: AAC, MP2, MP3;
= Video: MPEG-2, MPEG-4

C&u truc dir liéu va gidi thuat - HCMUS 2015

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Gi®i thiéu
Iy
o Mong muén:
o Mot giai thudt nén bao toan thong tin;
o Khong phu thudc vao tinh chét cua dit lidu;
o U’I}g d,ung rong rai trén bat ky dit liéu nao, voi hicu
suat tot.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Giéi thiéu
Iy
o Tw twdng chinh:

o Phuong phap cii: dung 1 diy bit ¢6 dinh dé biéu dién 1 ky tu

o David Huffman (1952): tim ra phuong phap xac dinh ma t6i vu
trén dir liéu tinh :
= S dung vai bit dé biéu dién 1 ky tw (goi la “ma bit” — bit code)
= Do dai “ma bit” cho céac ky tw khéng giébng nhau:
= Ky tw xuat hién nhiéu Ian: biéu dién bang ma ngan;
= Ky tw xuét hién it : biéu dién bang ma dai

=> M4 hda bang ma cé do dai thay dbi (Variable Length
Encoding)

Cau trdc dir liéu va giai thuat - HCMUS 2015




Gii thiéu

[

o Gia str c6 di¥ liéu sau day:
ADDAABBCCBAAABBCCCBBBCDAADDEEAA

A 10
B 8
C 6
D 5
E 2

o Biéu dién 8 bit/ky tw can:
(10+8+6+5+2)*8 =248 bit

C&u truc dir liéu va gidi thuat - HCMUS 2015

Giéi thiéu
R
o D liéu:

ADDAABBCCBAAABBCCCBBBCDAADDEEAA
o Biéu dién bang chiéu dai thay dbi:

| Ky | Tinsd | Ma__|
A 10 11
B 8 10
C 6 00
D 5 011
E 2 010

(10*2 + 8*2 + 6*2 + 5*3 + 2*3) = 69 bit

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén

LSy
[B1]: Duyét tap tin -> Lap bang théng ké tan sé xuat hién
cua cac ky tw.

[B2]: Xay dwng cay Huffman dya vao bang thdng ké tan sb
xuat hién

[B3]: Phat sinh bang ma bit cho tirng ky tw twong trng

[B4]: Duyét tap tin -> Thay thé cac ky tw trong tap tin bang
ma bit twong ng.

[B5]: Lwu lai théng tin ctia cay Huffman cho giai nén

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuéat toan nén
(R

ADDAABBCCBAAABBCCCBBBCDAADDEEAA

¥ [ civns | o1
A 10
B 8 . ¥ KRN
C 6
D 5 KRN
e |
Ma
A 11

B
11011011111110100000101111111010000 c
0001010100001111110110110100101111  «{em— D o1l

E

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Thong ké tan so

I

o D liéu:
ADDAABBCCBAAABBCCCBBBCDAADDEEAA

A 10

m O O @

8
6
5
2

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Tao cay Huffman
ce gy

o Cay Huffman: cay nhi
phan

31
o Moi node 14 chtra 1 ky tur
o Mobi node cha chira cac ky m
tu cua nhitng node con. PN N
o Trong s6 cua node: EIER A 10
= Node con: tn s6 xuét AN

hién cda ky tu tuong tng ERES
= Node cha: Téng trong sb
cla cac node con.

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Tao cay Huffman

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Tao cay Huffman

T —
o Phét sinh cay:
o Budc 1: Chon trong bang thong ké hai phan tir X,y ¢6 trong sd
thap nhat.

o Budc 2: Tao 2 node cua cay cung voi node cha z ¢6 trong sO
bang tong trong so cua hai node con.

o Budc 3: Loai 2 phan tir X,y ra khoi bang thong ké.
o Budc 4: Thém phan tir z vao trong bang thong ke.

o Budc 5: Lap lai Budc 1-4 cho dén khi con 1 phan tir trong bang
thong keé.

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Tao cay Huffman
L2y
o Quy woc:

o Node c6 trong s6 nho hon s€ nam bén nhanh trai. Node
con lai ndm bén nhanh phai.

o Néu 2 node cé trong sd bang nhau
= Node nao c¢6 ky tw nhd hon thi nam bén trai
= Node c6 ky tw I&n hon ndm bén phai.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Tao cay Huffman

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Tao cay Huffman
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C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Tao cay Huffman
[ Iy
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Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Tao cay Huffman
ey
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C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Tao cay Huffman
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Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuat toan nén — Phat sinh ma bit
[l Ty

o Ma bit cua tirng ky tw: dwong di tr node gbc
cua cay Huffman dén node la cua ky tw do.

o Cach thuece:
o Bit 0 duogc tao ra khi di qua nhanh trai
o Bit 1 dugc tao ra khi di qua nhanh phai

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén — Phat sinh ma bit
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Thuat toan nén — Nén dir lieu
[
o Duyét tap tin can nén

o Thay thé tat ca cac ky tw trong tap tin bang ma
bit twong (rng cua nod.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuat toan nén - Lwu lai théng tin

s g
o Phuc vu cho viéc giai nén.

o Cach thue:
o Cay Huffman

o Bang tan so

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Thuéat toan giai nén
[

o Phuc hdi cay Huffman dwa trén théng tin da lwu
triv.

o Lap
o Pi tir gbc cay Huffman
o Doc tung bit tir tap tin da duoc nén
= Néu bit 0: di qua nhanh trai
= Néu bit 1: di qua nhanh phai
= Néu dén node la: xuat ra ky tuw tai node la nay.
o Cho dén khi nao hét dir liéu

C&u truc dir liéu va gidi thuat - HCMUS 2015

Van dé khac

e

o CO thé khong luu trir cay Huffman hoéc bang
thong ké tan s6 vao trong tap tin nén hay
khéng?

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Van deé khac

(T —

o Théng ké san trén dir liéu I&n va tinh toan san cay
Huffman cho bé ma hoéa va b6 giai ma.

o Wu diém:
o Giam thiéu kich thudc cua tap tin can nén.
o Giam thiéu chi phi cua viéc duyét tap tin dé 1ap bang théng

ké
o Khuyét diém:

0 Hi¢u qua khong cao trong truong hop khac dang dir li¢u da
thong ké

C&u truc dir liéu va gidi thuat - HCMUS 2015

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Gi®i thiéu
[

o Mot thuat toan nén don gian
o Dang nén khéng mat mat dir liéu

o CO vai ‘bién thé’ cai tién dé dat hiéu qua nén
cao hon
o Nén trén anh PCX
o Nén trén anh BMP
o..

C&u truc dir liéu va gidi thuat - HCMUS 2015

Khai niém
[ L —
o Buwdng chay (run)

o Diy cac ky tu giéng nhau lién tiép

o Viduy:
o Chudi: AAAbbbbbCdddEbbbb
o Cac duong chay:
= AAA
= bbbbb
=C
= ddd
mE
= bbbb

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Y twéng

A Ty

o Run-Length-Encoding: ma hoa (nén) dwa trén
chiéu dai cia dwdng chay.

o Puong chay dugc biéu dién lai:
<S0 luwgng ky tu> <Ky tu>

o Vidu:

o Chudi déu vao: AAAbbbbbCdddEbbbb (#17 bytes)
o Két qua nén: 3A5b1C3d1E4b (#12 bytes)

C&u truc dir liéu va gidi thuat - HCMUS 2015

Y twéng
ey
o Trong thuc té, cé kha ndng gay ‘hiéu rng

nguwoc’:
o Dir liéu nén: ABCDEFGH (8 bytes)
o Két qua nén: 1A1B1C1D1EIF1G1H (16 bytes)

o Can phai c6 nhirng hiéu chinh thich hop
o Nén RLE trén anh PCX
o Nén RLE trén anh BMP

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE trén PCX
ey
o Khéc phuc trworng hop ‘hiéu r'ng nguoc’:
o Byte x4c dinh s6 luong (nhiéu hon 1): 2 bit 6,7 dugc
bat.
o Vidu:
o Chudi gom 5 ky tu A, 0x41, (AAAAA) duge ma hoa

|1 ]1]o]ofofalofslolafololololol1

0xC5 0x41

C&u truc dir liéu va gidi thuat - HCMUS 2015

Nén RLE trén PCX

N
o Khac phuc trwdng hop ‘hiéu yng nguoc’
o Byte xac dinh s6 lwong : 2 bit 6,7 dugc bat.
= S6 Ian 1ap (s6 lwong) ti da: 63
= Gia tri div liéu tbi da: 191 (0-191)

o S lan lap 1a 1?

= D& liéu co6 gia tri dwoi 1927
= D liéu co gia tri tir 1927

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE tren PCX

o S6lan lap 1a 1?
o Dt liéu ¢ gia tri dudi 1927
= Khéng anh hwéng
® Vidu: nén 2 ky tw Ox41 0x43
001 00 00 0 1 0 1 0 00 0 1 1
o Dit liu ¢6 gid tri tur 1927
= Anh huéng (nham I&n véi thdng tin s lwong).
= S dung 2 byte: <S6 lwong = 1> <D liéu>
= Vi du: nén ky tw 0xDB (219,,)

oo i o e Jofafafo e ]

C&u truc dir liéu va gidi thuat - HCMUS 2015

(T —

Nén RLE trén PCX - Nhan xét
N

o Wu diém:
o Cai dat don gian

o Giam céc truong hop “hi¢u ng ngugc” cua nhitng dudng
chay dac biét

o Khuyét diém:

o Dung 6 bit bicu dién s6 1an 1ap chi thé hién dugc chiéu dai
t6i da 63.

o Cac doan lap dai sé phai luu trir 1ap lai
o Khong giai quyét dugc truong hop “hiéu Gmg nguoc” véi
duong chay dac biét c6 ma ASCII >= 192

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE tren BMP

[
o Diém han ché cla RLE trén PCX:

o Nén 255 ky tu A?

AAA..AAA..AAA

0xFF ‘A’ OxFF ‘A’ OxFF ‘A’ OxFF ‘A’ 0xC3 ‘A’
(Do 255 = 4 x 63 + 3)

C&u truc dir liéu va gidi thuat - HCMUS 2015

Nén RLE trén BMP
T
o Y twéng:
o Xu ly riéng biét truong hop duong chay voi truong
hop day cac ky tu riéng 1€.
= Vidu: AAAAABCDEF

o Co sir dung cac ky hiéu danh dau

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE tren BMP

[
o Hién thwc:
o Truong hop la duong chay:
<Sé luong ldp lai> <Ky tu>
0x01 0x00 0x00
0x0A OxFF O0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF

C&u truc dir liéu va gidi thuat - HCMUS 2015

Nén RLE trén BMP

I
o Hién thyc:
o Truong hop 1a ky tu riéng 1¢:

<Ky tu danh ddu> <Sé luong ky tu cua day>
<Day cac ky tu don 1lé>

u Ky tw danh déu: 0x00
= Dung trong trro'ng hop day co tr 3 ky tw riéng 1€ tré

Ién.
= Vidu:
00 03 01 02 03 01 02 03

00 04 0x41 0x42 0x43 0x44 0x41 0x42 0x43 0x44

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE tren BMP

gso g
o Hién thuc:
o Cac truong hop khac:
= 0x00 0x00: két thuc dong

= 0x00 0x01: két thuc tap tin

m 0x00 0x02 <DeltaX> <DeltaY>: doan Qhéy (DeltaX,
DeltaY) tinh t vi tri hién tai. D liéu ké tiep dwoc ap
dung tai vi tri moi.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Nén RLE trén BMP — Tém tat

Counter| Colour
1-255 0-255

S

Delta X Delta Y
I+
0-255 0-255

Counter Colour

~'3-255 0-255 ‘

according to
counter for odd
counters

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nén RLE trén BMP - Vi du
|

14 oF FF 00 00

13 o2 FF 09 00 04 FF 00 00

12 04 FF 03 00 03 FF 02 00 03 FF 00 00
11 o4 FF 03 00 04 FF 02 00 02 FF 00 00
10 |p4 FF 03 00 04 FF 02 00 02 FF 00 00
09 o4 FF 03 00 04 FF 02 00 02 FF 00 00
08 04 FF 03 00 03 FF 02 00 03 FF 00 00
07 o4 FF 03 00 01 FF 03 00 04 FF 00 00
06 |04 FF 03 00 01 FF 03 00 04 FF 00 00
05 04 FF 03 00 03 FF 02 00 03 FF 00 00
04 04 FF 03 00 04 FF 02 00 02 FF 00 00
03 |p4 FF 03 00 04 FF 02 00 02 FF 00 00
02 04 FF 03 00 03 FF 03 00 02 FF 00 00
01 o2 FF 0A 00 03 FF 00 00

00 oF FF 00 00 00 01

Nén RLE trén BMP - Vi du
-

14
13
12

OF FE_ 00 00
02 FF 09 00
04 FF 03 00

04 FF
03 FF

00 00
02 o0

03 FF

00 00

11

04 FF 03 00

04 FF

02 00

02 FF

00 00

10
09
08
07

04 FF 03 00
04 FF 03 00
04 FF 03 00
04 FF 03 00

04 FF
04 FF
03 FF
01 FF

0z oo
02 00
02 00
03 00

02 FF
02 FF
03 FF
04 FF

00 00
00 00
00 00
00 00

08
05
04
03
02
01
oo

04 FF 03 00
04 FF 03 00
04 FF 03 00
04 FF_ 03 00
04 FF 03 00
02 FF OA 00

OF FF 00 00

01 FF
03 FF
04 FF
04 FF
03 FF
03 FF
00 01

Cau trdc dir liéu va giai thuat - HCMUS 2015

03 00
0z oo
02 00
0z 00
03 00
00 00

04 FF
03 FF
02 FF
02 FF
02 FF

00 00
00 00
oo 00
00 00
00 00

04FF D300 o3FF @003 FF 00 00
6 O4FF 0300 01 |FF 6808 04 FF 0000
04FF 0300 01 FE 0808 04 FF 0000
8 04FF P30 o3FF B2@B03 FF 00 00
04FF 03[0 04 FF @288 02 Fr 0000
10 O4FF 0300 B2@BozFF 0000
04 FF 2@ o2 Fr 0000

12 04FF

14 OFFF 0000

0 OFFF 00000001

2 04FF pSooposFF  @3@E o2 FF 0000

4 04FF

0 2 4 6 8 10 12 14

o2FF BEDD o3 FF00 00

04 FF 0300 04 FF P20802FF 0000
0300 04 FF @2@gozFF 0000

0300 B28603 FF o0 00
o2 Fr G506 I 04 FF 00 00

25
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Nén RLE trén BMP - Vi du

[
Cho dpan dir liéu trong tap tin BMP (da dwgc ma
hdéa bang thuat toan nén Run Length Encoding):

0x01 Ox00 0Ox00 0x04 Ox4F OxFC OxA7 0x42
0x03 OxFF 0x02 0x00 0x00 0x03 OxFF OxFE
OxFF 0x00

Doan di¥ liéu dwoc giai ma:
S6 byte cta doan gidi ma duoc la:

C&u truc dir liéu va gidi thuat - HCMUS 2015

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Nhan xét
[
o Dung dé nén céac di¥ liéu c6 nhiéu doan I3p lai.

© Thich hop cho di¥ liéu anh -> (rng dung hep

o Chwa phai la mét thuat toan nén cé hiéu suét
cao

o Pon gian, dé cai dat

C&u truc dir liéu va gidi thuat - HCMUS 2015

. —

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Gi®i thiéu
I

o LZW dwoc phat minh b&i Abraham Lempel, Jacob
Ziv, va Terry Welch.

o Thuat toan r)éy dwoc ra doi nam 1984 khi Terry
Welch cai tien thuat toan LZ78 (nam 1978).

o Thudc ho thuat toan LZ, st dung bo tir dién dong.
o Chudi ky tu trong vin ban gdc dugc thay thé bang ma xac
dinh mot cach tu dong.
o Nguoi ma hod va nguoi giai ma cung xay dung bang ma.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Y twéng
ese g

o Ghi nho tat ca cac chudi ky tw (tir 2 ky tw trd 1&n) da
gap va gan cho né mét ky hiéu (token) riéng.

o Néu lan sau gép lai chubi ky tw do, chudi ky tw sé
dwoc thay thé bang ky hiéu (da dwoc gan truvdc
do).

o Bang ma khoéng can duwoc lwu trir vao trong tap tin
ma hoa vi hoan toan c6 thé duwoc tao lai trong qua
trinh giai nén.

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Y twéng

I

o Can mot “tir dién” (bang ma) dé lwu gilr cac
chubi ky tw da gap.

o D@ liéu can nén dwoc so sanh véi “tir dién”
o Néu da c6 trong “tir dién” thi dua ra ky hiéu twong tng
cua chuoi.

o Néu khdng c6 thi thém Ky hiéu méi vao “tir dién”.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Thuéat toan nén

e g
o Fuc’;c 1: Khéi tao tlr dién gém tat ca cac ky tw (chiéu dai
al).

o Budc 2: Tim chudi daj nhat W trong tir dién khdp hoan
toan v&i chudi ky tw can nén hién tai.

o Bwéc 3: Xuat ky hiéu ctia W (tw tir dién).

o Budc 4: Thém chudi W va ky ty dang sau vao tir dién.
Gan ky hiéu thich hgp cho chudi nay.

o Buwdc 5: Khi chwa hét chudi can nén, lap lai buéc 2.

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Ma qia
ey

string Pre;
char CurrentValue;
Pre = empty string;
while (VAn con ky tu dé& doc) {
CurrentValue = boc mdt ky tuy;
if (Pre+CurrentValue Cé6 trong Tu dién)
Pre = Pre+CurrentValue;
else {
Ghi ky hiéu cua Pre vao téap tin;
Thém Pre+CurrentValue vao Tu dién;

Pre = CurrentValue;

}
Ghi ky hiéu cua Pre vao tép tin;

C&u truc dir liéu va gidi thuat - HCMUS 2015

Vi du minh hoa
N

o Gia st cac ky tw trong chudi can nén chi goém {a,
b}.
o Trong thyc té, tap Ky tu ¢d thé bao gom ca 256 ky tu ASCII.

o Cac ky tw dwoc ma véi cac con sb bat dau tir 0.

o Bang ma ban dau:

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Vi du minh hoa

Iy
o Viéc ma hoa dwoc thye hién bang viéc quét chudi ban
dau tw trai sang phai.

Tim chudi p dai nhat d ton tai trong bang ma.

®

Biéu di&n p bang ma pCode cla né.

®

o Tao chudi mai pc véi ¢ 1a ky tw tiép theo trong chudi ma
hoa. Thém chudi pc vao trong bang ma va gan mot ma
ké tiep cho chudi pc.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Vi du minh hoa

[
Chudi ban dau = abababbabaabbabbaabba

p=a
pCode =0
- c=b

Biéu dién a bang 0 va thém ab vao bang ma.
Chubi ma hoa=0

codee 0 | 1 | 2
key| a | b | ab

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Vi du minh hoa
pes g
o Chudi ban dau = abababbabaabbabbaabba
® Chudi ma hdéa =0

- p=Db

- pCode =1

. c=a

. Biéu dién b bang 1 va thém ba vao bang ma.
. Chubi ma hoa = 01
codef 0 | 1 | 2 | 3
key| a | b | ab | ba

C&u truc dir liéu va gidi thuat - HCMUS 2015

Vi du minh hoa

[
o Chudi ban dau = abababbabaabbabbaabba
o Chudi ma héa =01

. p:ab
- pCode =2
- c=a

. Biéu dién ab bang 2 va thém aba vao bang ma.
. Chudi ma hoa = 012

code 0 | 1 |2 | 3| 4
key| a | b | ab | ba |aba

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Vi du minh hoa
pee gy
o Chubdi ban dau = abababbabaabbabbaabba

o Chudi ma hoa = 012

- p=ab

- pCode =2

- c=b

. Biéu dién ab bang 2 va thém abb vao bang ma.
. Chubi ma héa = 0122

code 0 | 1 |2 | 3| 4|5
key| a | b | ab | ba |aba|abb

Vi du minh hoa
pe g
o Chubdi ban dau = abababbabaabbabbaabba

o Chudi ma hoa = 0122

- p=ba

- pCode =3

- c=b

. Biéu dién ba bang 3 va thém bab vao bang ma.
. Chudi ma hoa = 01223

codee 0 | 1 |2 | 3| 4|5 ]| 6
key| a | b | ab | ba |aba|abb|bab
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Vi du minh hoa
Loy
o Chudi ban dau = abababbabaabbabbaabba

o Chudi ma hoa = 01223

- p=ba

- pCode =3

. c=a

. Biéu dién ba bang 3 va thém baa vao bang ma.
. Chubi ma hoa = 012233

code 0 | 1 |2 |3 |4 |5]|6]|7
key| a | b | ab | ba |aba|abb|bab|baa

Vi du minh hoa

Py

o Chubdi ban dau = abababbabaabbabbaabba

o Chudi ma hoa = 012233

- p=abb

- pCode =5

. c=a

. Biéu dién abb bang 5 va thém abba vao bang
ma.

. Chudi ma hoa = 0122335

codee 0 | 1|2 | 3|4 |5|6|7]|8

key| a | b | ab | ba |aba|abb|bab|baaabba
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Vi du minh hoa

ey

o Chudi ban dau = abababbabaabbabbaabba

o Chudi ma hoa = 0122335

- p = abba

- pCode =8

. c=a

. Biéu dién abba bang 8 va thém abbaa vao bang
ma.

. Chubi ma hoa = 01223358

codee 0 | 1|2 |3 |4|5|6|7]|8]|9

key| a | b | ab | ba |aba|abb|bab|baaabbaabbag

Vi du minh hoa
ey
o Chubdi ban dau = abababbabaabbabbaabba
o Chudi ma hoa = 01223358

- p =abba

- pCode =8

- c=null

. Biéu dién abba bang 8.

. Chubi ma hoa = 012233588

code 0 | 1|2 |3 |4 |5|6|7|8]|9
key| a | b | ab | ba |aba|abb|bab|baaabbaabbag
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Giai néen LZW
,
o Giai nén 1a khoi phuc lai di¥ liéu géc tir div

liéu nén.

® ’(Ej)ya nhirng ky hiéu thanh cac chudi ban
au.

o Vra giai nén vira hinh thanh lai bang ma.

o Gidng nhw qua trinh nén, giai nén st dung
bang ma ban dau gom cac chudi gom 1 ky
tw.

C&u truc dir liéu va gidi thuat - HCMUS 2015

Ma gia
T
string entry;
int currvalue = Poc vao moét gid tri mé&;
string prev = St dung bang md dé& giai md currvalue
Xudt prev;
while (con dit liéu dé& doc)
{
currvalue = Poc vao mdt gid tri ma;
entry = St dung bang ma dé giai ma currvalue;
Xudt entry;
Thém (prev + first char of entry) vao bang mé&;

prev = entry;

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Vi du minh hoa

(R Ty
o Chudi mé hoa = 012233588
. pCode=0vap=a.

. Chubi dwoc gidima = a

code| O 1
key| a | b

Vi du minh hoa
[
o Chudi ma hoa = 012233588
- pCode=1vap=h.

. prev = acung vdi ky tw dau tién cta p duwoc
thém vao bang ma.
. Chubi dwoc gidi ma = ab

codee 0 | 1 | 2
key| a | b | ab
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Vi du minh hoa
N 1
» Chudi ma héa = 012233588
. pCode =2 va p = ab.

. prev = b cung v&i ky tw dau tién cta p dwoc
thém vao bang ma.
. Chubi dwoc gidi ma = abab

codee 0 | 1 | 2 | 3
key| a | b | ab | ba

Vi du minh hoa
I
o Chubi ma hoa = 012233588
. pCode =2 va p = ab.

. prev = ab cung v&i ky tw dau tién cta p duoc
thém vao bang ma.
. Chubi dwoc gidi ma = ababab.

code 0 | 1 |2 | 3 | 4
key| a | b | ab | ba |aba
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Vi du minh hoa
e
o Chudi ma héa = 012233588
- pCode =3 vap = ba.

. prev = ab cung v&i ky tw dau tién cta p duoc
thém vao bang ma.
. Chubi dwoc gidi ma = abababba.

code 0 | 1 |2 | 3| 4|5
key| a | b | ab | ba |aba|abb

Vi du minh hoa
I
o Chubi ma hoa = 012233588
. pCode =3 vap = ba.

. prev = ba cung v&i ky tw dau tién cta p dwoc
thém vao bang ma.
. Chubi dwoc gidi ma = abababbaba.

codee 0 | 1 |2 | 3| 4|5 ]| 6
key| a | b | ab | ba |aba|abb|bab
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Vi du minh hoa
R
o Chudi ma héa = 012233588
- pCode =5 va p = abb.

. prev = ba cung v&i ky tw dau tién cta p dwoc
thém vao bang ma.
. Chubi dwoc gidi ma = abababbabaabb.

code 0 | 1 |2 |3 |4 |5]|6]|7
key| a | b | ab | ba |aba|abb|bab|baa

Vi du minh hoa

e g

o Chudi ma hoa = 012233588

. 8 khéng tim thay trong bang ma

- Khi mé& khong tim thay trong bang m&, khéa
cua né la prev cung v&i ky tw dau tién cua
prev.

- prev = abb

. Vi vay, 8 biéu dién abba.

. Chubi dwoc giai ma = abababbabaabbabba

codef 0 | 1| 2|3 |4|5|6]|7]|S8
key| a | b | ab | ba |aba|abb|bab|baaabba
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Vi du minh hoa
ey
o Chudi mé hoa = 012233588
- pCode =8 va p = abba.

. prev = abba cung v&i ky tw dau tién cta p dwoc
thém vao bang ma.

. Chubi dwoc gidi ma =
abababbabaabbabbaabba

code 0 | 1 |2 (3|4 |5|6|7|8]|9
key| a | b | ab | ba |aba|abb|bab|baaabbaabbag

Panh gia
ees gy
o Uu diém:
o Hé s6 nén cao, khong can kém theo bang ma khi nén
o C6 thé dung dé nén nhiéu loai tap tin

o Nhuwoc diém:

o Tén nhiéu bd nhé dé tao tir dién
o Khé thuc hién trén dit liéu kich thudc nho

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Panh gia
eodq ...
D6 phire tap:
o Nén:

o O(n) v6i n 1a d6 dai chudi can nén
o Giai nén:

o O(n) voi n la do dai dir 1i€u can gidi nén

C&u truc dir liéu va gidi thuat - HCMUS 2015

(Png dung
e g

o La phwong thirc nén dau tién dwoc siv dung rong
rai trén may tinh.

o La tién ich trén nén cta hé diéu hanh Unix.

o Mot sb tién ich nén sir dung LZW hodc phuwong
phap cua thuat toan nén LZW.

o Tré nén phd bién khi ng tré thanh mét phan cla
dinh dang GIF va c6 thé dwoc st dung trong TIFF,
PDF.

Cau trdc dir liéu va giai thuat - HCMUS 2015
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Cac bién thé
ey
o LZMW (nam 1985, V. Miller, M. Wegman).
o LZAP (nam 1988, James Storer).

o LZWL 1a mot bién thé am tiét (syllable-based)
dwa trén LZW.

C&u truc dir liéu va gidi thuat - HCMUS 2015
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