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Efficient Huffman decoder using octal tree search algorithm
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ABSTRACT

Huffman coding which has been used in many data compression algorithms is popular data compression
technique to reduce statistical redundancy. It has been proposed that Huffman decoding algorithm can decode
efficiently using characteristics of Huffman tables and patterns of Huffman codewords. We propose a new
Huffman decoding algorithm which used octal tree search technique, and present efficient hardware
implementation method. This algorithm has a small logic area and memory space, and is optimized for high
speed decoding. Proposed Huffman decoding algorithm can be applied for many multimedia systems such as
MPEG audio decoder.
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S50 0 1 56 11010 5
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54 1011 4 S10 11110 5
S5 1100 4 511 11111 5

23 16 F 19 Huk HelE-g 24 ElE v
ehiisick

Level 0

Lavel 1

Level 2

Level 3 .

S o

Level 4

23 1. 24 By A4 2w Has)

o8 14 24 ER] Pl Helst 7k 21 8
65112 A=) 538 AlelEe] 48k o
o512]=-2. FSM(finite state machine) 2.2 %1 &
4 el olul, 7 w=e] £l shmge] =)}
HlEA =Hdl, S35 Age vt Be AE
Z4zte] AJelE v melo AAFsle] Adghel

o] atwElFe 1Y HIEE IMEY £
glEwlo} 7l Ao)2) @eszel wlash= whyeo
2 B3Frl7t dAsA] da, el 7l mef=
of Wsire Fog= o] W WS A7HE WS

2034

2 g}

2. HIE ooy YTRlF

edel 7 whges P&l A3 wE
il HE el gueled Fodee] JdAg
Aol whel 2a)& FAsle] A Agend ¢
29 Aplgd e m=f=F H3sE 5 9l
o},

43 v Egelr] HE gl FTEF HE ¥
wle] ME A vme] A4 A3 A H4
AZ ARSET QI v Ede] FF v E g
wR] meEer dee A4 A% 5 A4
A2 ARSI WAlelck olaidt HlE Jfejdl E3
3} dEEd od u|Ede] ql¥s el 853}
F718 A FA # 5 vk Ao ok

Zed, vjE Al due)se 1E QY uE
4L 2L Bl $Msof stus FEnt 3o
o] A7)t = el wiHEle sl=sele] ==
AXA o 7 9] eo)E-& A}4sl= MPEG
2r]e HIslrle} 2L Aaddie 2A9 Fv}
of wfz} sf=se)7) 24 Eaks A 4 slck

. 8% Ea| 2] 5=t S&3)

MPEG 9t]e AACY] #==l B33r)= 117
8] 2¥dEy delejs} 1/]2] AA|dHE] #Hzxgl H|
o] &S 7RI slvh AA 4182 e 1,36279]
o, Axdre Ao 19822 P oz
g MPEG 2129 ==t BF3}E 23 =
AN duejge s s wre] A4 A7
Aosteets 7l 71 Zefre o)zt 198]Ee]
=z Hol 198%e] AgE, HE 4 U3s
Fo8 TEE wd o 4AES 2AeR 74
gof sleR sloel =r)7t AAA Sk

£ =R MPEG 2u]0e) L e o]
Fxuk dlo]8-g 7Fl Aladleld =selel vw
gle} =718 a9 82 Ed A4 whie AU
th Exl9] Leveld o] 4 458 Folz, §H
HEES] FeY=f dred] $4 ¥az AL
sl vzl AMAHE golr ZEH=FE AA
e deu vius 588 ¥4 + 9tk

% 2+ a¥ 19 27 223 sl g3l B
2]z A3t

7% 1% Level 13} Level 264 ¥ vy
o] mefluel AFse A7 §13, Level 344

www.dbpia.co.kr



=/ EEA 8 B2 39 g vt §u3)y] 79

symbol

more bits
Level 0

a3 2. 82 B8 Y szt $53)

H8 Zefes) Agshe 497 STt ¥ 2
dlx]= Level 13 Level 28 A1k3lv Level 0014
3n[EE bl thg LevelE AelE ol 5dch
olef, 7}A] reoi= vhi #ME o)F3r] )
% 9J¥ v]E(more bits)E FA| dTFoiok gtel
2% 29] Level 05} Level 1ejl4] 33 ‘1°0] o]7]
< ez gick

Ezle] 7} xTf vmelE ARgsie] FAIslede}
shedl, A7) x=ot shie] wime] F4F AA|
A ok =&, Al dde] FEE A Az
UE(segment) T4 7L A8 $l81A B#A]
= FA] A7l Hl, Wmele] Z&H 7L 96
a3 33} o] Enje] mokg HIYAA AMSIsic

AAA, 000 001 010 011 100 101 110 1

O3 3. vixe] g 43 84l Ef

a3 32 1% 204 Level 28] :==E-2 Level
0 (As=0)22 $7 AHgalgth Zh Level viwe]
2 AgTEE AREE, o] FAE ARIE
(segment)2tal ¥ch {)E w]EY W|E= vre
TR ASEY e = Al(offset)e]Eln Frk
Y 3ellM F42E IR AAA AR 318 3]
E(AA AT HIEHY {JHoEA X Fhol
I A IBEA)E Leveld EA37] 9% A
HE F42 AMEgY 7] kcedle o 983
HIE 4 2o thg Leveld] MIRE F4v} £

ol glojol ¥tk ¥ 39 EElE R} 29} o
LUT(Look Up Table)Z 4)slaich

¥ 2. 3% 39 LUT 74

table value table value
addr | more | symbol/ | addr | mote | symbol/
bits segment bits segment
0000 0 S0 1000 0 §1
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