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An Efficient Decoding Technique for Huffman Code
Using Tilted Huffman Trees
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ABSTRACT

The tilted Huffman trees are used in JPEG and MPEG image compression standards for
Huffman coding. In this paper we propose a new decoding technique for Huffman code which is ef-
ficient if the given Huffman tree is tilted. In the proposed decoding technique for Huffman code,
symbols are decoded by repeatedly obtaining the predefined number of consecutive bits and
accessing symbol tables based on the obtained bits, We show that the size of the symbol table can
be small if the Huffman tree is tilted. Specifically, we show an upper bound on the size in this
paper. Since the proposed method processes multiple bits at each clock, it can be used for real time

processing. We show such evaluation results,
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Table 2. The number of necessary entries of the Huffman decoding tables for real images.

i e
B R e T
TLum | Chrm | | tem | Chrm | | Lum. }' Chrm. |
images AC. IC | AC, DC‘ ‘total | AC, DC | AC, DC | total | AC.DC | AC, DC | total _
standard 198,34 | 20240 | 474 | 268,72 I 27096 | 706 | 528,258 | 530, )m’ 1880 |
a-6.75 9220 | 6424 | 200 | 16064 | 7664 34 56 | 282,056 | 1324
abwh_75 88,18 | 7020 | 196 | 16064 & 144,64 | 432 | : 329 Zoh
acid75 | 12220 | 7420 | 236 | 180,64 | 146,64 | 454 |
acmeteam 75 | 92,20 | 6220 | 194 | 164.64 %136. 1 } w8 3,
| adpcop7s_ | 8420 | 4618 | 168 | 15264 | 9864 | 378 | 3n 7419 268,256
africa_75 BL18 | 16,05 | 13 | I5L64 6366 | 374 | 400,256 | 255256 |
afterbrrner 75 | 10,20 | 6816 | 208 | 160.64 | 18564 | 426 350,256 278,256
agatest 75 | 9224 | 60,18 | 194 | 168,66 34| 326,256
agong_75 86,20 | 5616 | 178 | 162,64 ¢ ¢ 1324
airbrush 75 | 84,18 | 7420 | 196 | 15864 146,64 | 2 | 518,256 | 322,256 | 1352
total (max) 474 | 706 1580
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Table 4. Possibility of real time processing for various tuples.

tuples ]
(4, 4, 4, 4) (6, 6, 4) (8, 8)
buffers buffers ] buffers
images 4 8 [ 16 | 32 | 4 8 | [ 3 | 4 8 16 | 32
a-6_75 u 0 o o) 4] o 0 [ 0 0 o o}
abwh_75 u 0 0 0 o 0 o 0 0 o o i o
~acid 75 u 0 o 0 o 0 o | o 0 0 o 0
acmeteam_75 u ¢} o 0 0 0 0 0 h o 0 0 o
adpcop._75 u 0 0 0 o 0 0 0 B o . o 0 0
africa_75 u o 0 0 o 0 0 0 0 o] [ o |
afterbrrner_75 u u 0 o} 0 0 0 0 o 0 0
agatest _75 u 0 o] [¢] 0 ¢! 0 o) o T o] 0 0 i
agong_75 u [ o ..o u ’_:’o 0 [¢] 40 o [¢] o] .
airbrush_75 u u o o 0 0 0 0 0 o o | o
o : Normal operation, u : Underflow ' '
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