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Improved index coding algorithm using
distance-based codebook sorting

Gao Fengjuan,Pan Zhibin, Qiao Ruiping,Deng Xiaoman,

(School of Electronic and Information Engineering ,Xi’an Jiaotong University ,Xi’an 710049 China)

Abstract: The index map after vector quantization has a strong statistical correlation. That means the neighboring indices
are the same or the offset between them is very small. Codebook sorting can, according to some criteria, enhance the
correlation among neighboring indices. Based on the squared Euclidean distance between code words,a new codebook sorting
method is proposed. Compared with the conventional mean-ordered codebook, the distance-ordered codebook has a much
higher correlations between neighboring indices and the offset become even smaller. As a result, distance-ordered codebook
can also significantly improve the compression efficiency of the AICS (adaptive index coding scheme) algorithm.
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Tab.1 Statistics without overlapping for the current
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/%

%  SUM_UP SUM_LE SUM_LU SUM_RU SUM
Lena 21.53 6.47 4.93 4.23 37.15
F16 25.39 16. 02 3.68 3.93 49.01
Lax 10. 85 6.99 2.94 3.05 23.83
Peppers  21. 84 9.82 4.21 4.31 40. 18
Splash 30.01 14.93 5.38 4.98 55.29
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s+l L<I+)
Treel 1 00+ m 01 +1,
Tree2 1 010 00+ m 011 +1,
Tree3 010 1 00+ m 011 +1,
Tree4 010 1 00 + m 011 +1,
Tree5 1 010 00+ m 011 +1,
Tree6 11 100 1010 + m 1011 + m 0+1,
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Tab. 3 Offset statistics with overlapping among the
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Tab.4 Offset statistics without overlapping among

the conventional codebook sorting methods and the

proposed method (N =512)

/% /%

B . B 7 GER PCA M B . B D0 RER PCA R
Lena HFHOY MY HOY HEOE A HEE B Lena HF HOY MY HOY  HEOE A HEE B

offsetl_UP 0.19 2.80 0.47 2.40 2.60 15.18 15.09 offsetl_UP 0.09 2.11 0.44 1.91 1.89 9.52 9.50

offsetl _LE  0.29 2.10 0.47 1.76 2.20 12.77 12. 49 offsetl _LE 0. 16 1.10 0.29 0.99 1.16 3.99 3.85

offsetl _LU 0.28 2.17 0.63 1.91 2.25 12.48 12. 38 offsetl_LU 0.12 0.88 0.37 0.99 0.98 2.77 2.85

offsetl _RU 0.32 2.03 0.55 1.82 2.02 11.72 11. 62 offsetl_RU 0.10 0.89 0.33 1.02 0.85 2.35 2.36

offse2_UP 0.31 3.02 0.86 3.54 3.54 8.25 8.20 offse2_UP  0.12 1.94 0.62 2.04 2.33 3.48 3.53

offset2_LE 0.35 2.99 0.93 3.58 3.35 7. 84 7.78 offse2_LE  0.10 1.42 0.48 1.54 1.45 1.72 1.74

offse2_LU 0.36 2.64 0.91 3.33 3.01 7.31 7.20 offset2_LU  0.09 1.04 0.33 1.02 0.97 1.25 1.25

offse2_RU 0.40 2.54 1.04 3.10 3.02 7.55 7.42 offse2_RU 0.11 0.92 0.50 1.01 1.09 1.17 1.17

Suml 1.08 9.10 2.12 7.89 9.07 52.15 51.58 Suml 0.47 4.99 1.44 4.91 4.83 18.62 18.55

16 » LT SR
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o 12 0 )y % = 0 EHT

=1 gt 2 o At
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0
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Pns

K6 AT, A FEHET L A

Fig. 6 Comparison of the conventional codebook

sortingmethods and the proposed method

with overlapping
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sorting methods and the proposed method

without overlapping
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HOM 1 R Suml 46F 4.99% , mEEEHET A 1Y
Suml Fy 18.62% , M35 729 3.7 fi5. PR EHEF 3L
RULEAL T HAHE R 7 ik . B{EHEF A PCA HE7
(RSCRARE , B GO T e 5 HE I, O 22 HE P B 380k
7

A FI B AR B HE R 5 R T R AR A
AR o ABPIF I LR AR 25 | B w8 5L 1) Ge 145
A MG 22 5, i3k 4 v, X Lena 8, A J7 1Y
Suml 4 18.62% , =5 T B 7 Ay 18.55% ; 1 Xt
Splash [&,A J7 ¥/ Suml & 19.40% ik T B i
H 19.43%
4.2 ETHPEEHFNRS|IERREBEELH

TERGI R F L, AICSY Sk % 18 T 24 /iR

SIS RRIT R T A% 1 1) &, PRt 5 5 HE e v] LAY
Rk AICS B i R4 3

T RS B HE R B RCR , AR SCR T 512 x 512
(%) Lena EURIERIZREE , ] LBG 5354 i 43,
TP R/NGT I 128 256 512 Fiil 024, J< - 4E50 N
4 x 4, W3k B A% N 512 x 512 {4 Lena. Lake.
Goldhill ,Bridge . Toys ., Splash | Couple , F16 | Tiffany F]I
Truck , 2345 1.1 F 110, {fESCEE 5 2. 93
GHz #J Intel Core 2 4bFEEE, NFF 2 GB BN AT
ML BT,

5 B TEAFREARNT , AICS Bkl H]
KPS & HE T A B0 A3, K6 41
T AICS BE - B4R %

*5 AEBHET,AICS HiEmtbiER
Tab.5 Bit rates of AICS method using different codebooks

/(b4 %)
Ay Bk I_1 12 1.3 1.4 1.5 1.6 1.7 I8 1.9 1_10 AVG
AICS 0.329  0.338  0.367 0. 432 0.196 0. 244 0. 361 0.278 0.225 0.384 0.315

128 ey 0.268 0 0.295  0.304 0.393 0.174 0.187 0.302 0.234 0. 170 0.317 0. 264

AICS 0.396 0. 401 0. 426 0.493 0.222 0.282 0. 430 0.337 0.279 0.479 0.374
256 AXFEEE 0.327 0. 344 0.368 0. 456 0. 196 0.226 0.372 0.278 0.210 0.416 0.319

AICS 0.508 0. 495 0.519 0. 569 0.281 0.430 0.523 0.439 0. 344 0.576 0. 468
512 AEP: 0,427 0.431 0.473 0.541 0.253 0.338 0.467 0.352 0.284 0.529 0. 409
AICS 0. 608 0. 581 0.590 0.638 0.341 0.523 0. 603 0.554 0.438 0.653 0.553

1 024
ARICEE 0.532 0.519 0. 554 0.617 0. 300 0. 449 0. 558 0.479 0.371 0. 621 0. 500

®6 AEBHT,AICS HiEHFHERE
Tab. 6 Average bit rate reductions of AICS method

using different codebooks

/%
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VN <R 39.55 36. 05 27.12 19.92
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JEAR 0 SN
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0
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i, AICS S B L AR AR UTR [ 1 8.5% o i it
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