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ABSTRACT

Huffman codes are widely used for image and video data transmission. As the increase of real-time data, a
lot of studies on effective decoding algorithms and architectures have been done. In this paper, we proposed a
balanced binary search tree for Huffman decoding and compared the performance of the proposed architecture
with that of previous works. Based on definitions of the comparison of codewords with different lengths, the
proposed architecture constructs a balanced binary tree which does not include empty internal nodes, and hence
it is very efficient in the memory requirement. Performance evaluation results using actual image data show that
the proposed architecture requires small‘ number of table entries, and the decoding time is 1, 5, and 2.41

memory accesses in minimum, maximum, and average, respectively.
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BuildTree(List)
If List is empty, retumn.;
let m be the median of List
root<-m;
let leftList and rightList contain all elements in the left and right of m
leftChild(root) <-Build Tree(leftlist);
rightChild(root)<-BuildTree(RightList);
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Search(tree, extracted_bits})
if tree=NIL, return NULL;
if(extracted_bits<tree(root)),
symbol<-Search(tree(leftChild), extracted_bits);
else
symbol<-Search(tree(rightChild), extracted_bits),
if extracted_bits matches tree(root), .
symbol<-tree(root);
retum the remaining part which is not inctuded in symbol
to the bit stream.
Return symbo!;
end Search;
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*SGH-tree | 524,288 | 524,288 | 524,288 | 524,288
*CHT | 969,710 | 1,002,379 | 1,106,038 | 924,743

*canonical tree only

glol @N-1)-2d-1) o <lE=lE 87slmz X 4
A 2ol gt AL ASE ok g AWF
ule} 7Fo] first-bit-change T2+ AF A7} A=
A=zl 57} vi¢ HA AgAHelx] ¥ e
4 qic}k. SGH-tree +329} CHT +&E $3i4
Zo]z] QAN canonical FElE thA) Q3:YIF
A3 Ao 2A, SGH-tree 732 7% first-
bit-change TZHTH= w|Rz] AMgeo] Zglov}
423 & dRgls 87E o ¢ ok CHT +

o rfr ol fe

E 6. Number of Memory Accesses (Minimum, Maximum, Average)

Z= vz ARGl gl wig- Rt RS ke
v}, canonical FEIE JFFHe] gl Hzwl I
Rt A48 4 glvkes S etk £ =FelA
Akt F2Ee Wl k=g AREA] govg ww
2] AMg-2Fel 3le] canonical AFPE ZA] We T
Z Fol 7P 5% & &+ glch

X 5& tlzd A "edl dre H2 34E
23 Aoz a3 HAE vzd & o da
wze] HZ SFE Jepla le}h LC-tree= 34
Mg ule} 7o) Hl xTol jump & Fiel At
3lo] A s Folof ke S et ol E
g Eg9 o7l 40] Hi XN HELE
leaf x=7} vebigelz AlEe] gle WH x=%
o werlel EZ A AL et wis- 2A
vehdr), First-bit-change 7%} SGH-tree T3+
AE g 3 F 99 vue] HIo] FYRZEZ,
olulz] =77} Asxd Hog 3= vz A
vt AeedAx R £L fzd Asd B2l
ok AdHgiRe] o] Fxe viRy] =t E
Tz vl 453] wol dasjel ¥ =Feld Al
kel FXw GAA9 gray-scale S Hl%Eo
w2E 32y 3o A84E whe Z ukiEa
sleor 43 AeE ¥YS 4 7 stk

® 6t A 2 Yzd shevl 483 Hay
), z2elz J7 Wze J2 35E ez gl
o =84 Askle 2e Z=HE= Aol
del AEL 3 W9 vire] HIoR fId ¥ F
AR L oAk AolE A I=fErs Wl k=
e ol 78 EE 7 H=Z Y 5-6
el wmel HIOZ tjzde] Jledith o)A E
2 FEXE AHUR E=E deble 72 o)
B2 & Hd 357} 29 Zolo} ulHsid o
A 3, LC-tree= o)A E2]Y leaf==r}

Peppers Lena Barbara Zelda
Min Max Avr Min Max Avr Min | Max Avr Min Max Avr
Proposed scheme 1 5 241 1 6 2.68 1 5 2.79 1 6 232
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LC-tree 1 10 2.70 1 11 2.82 1 11 3.22 1 15 2.53
First-bit-change 2 2 2 2 2 2 2 2 2
*SGH-tree 2 2 2 2 2 2 2 2 2
*CHT 2 12 3.67 2 12 3.82 2 12 422 2 17 353

*canonical tree only
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