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ABSTRACT

In an attack context, the adversary wants to retrieve the message from the intercepted noisy bit stream without
any prior knowledge of the channel codes used. The process of finding out the code parameters such as code
length, dimension, and generator, for this purpose, is called the blind recognition of channel codes or the
reconstruction of channel codes. In this paper, we suggest an improved algorithm of the blind recovery of rate
k/n convolutional encoders in a noisy environment.

The suggested algorithm improves the existing algorithm by Marazin, et. al. by evaluating the threshold value
through the estimation of the channel error probability of the BSC. By applying the soft decision method by

Shaojing, et. al., we considerably enhance the success rate of the channel reconstruction.
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Table 2. Reconstruction performances of (2,1) convolutional
code with the proposed algorithm

Code
SNRAB 2,1,3) 2,1,5) 2,1,7)
0 998 943 15
0.5 1,000 992 74
1 1,000 999 619
1.5 1,000 1,000 965
2 1,000 1,000 997
2.5 1,000 1,000 1,000
3 1,000 1,000 1,000

F 3. 7122 749 1) Agrse) AT A
Table 3. Reconstruction performances of (2,1) convolutional
code with the existing algorithm

Code
SNRAB 2,1,3) 2,1,5) 2,1,7)
0 0 0 0
0.5 282 0 0
1 999 0 0
1.5 1,000 659 0
2 1,000 996 9
2.5 1,000 1,000 996
3 1,000 1,000 1,000

ARl AR SR 5718 3719 HeE fle) 8
A 7 oR e es dek & 2, 304 A8

(2,1,3) AR [7 5], 1 =20
(2,1,5) Ztl l?—‘ : [23 33], 1 max =20
(2,1,7) AR5 [171 133], 1, =40

E 4. ARksh= 714 3,1 Bz AT s
Table 4. Reconstruction performances of (3,1) convolutional
code with the proposed algorithm

Code
SNRAB 3,1,3) 3,1,5) 3,1,7)
0 1,000 1,000 927
0.5 1,000 1,000 974
1 1,000 1,000 997
1.5 1,000 1,000 1,000
2 1,000 1,000 1,000
2.5 1,000 1,000 1,000
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Table 5. Reconstruction performances of (3,1) convolutional
code with the existing algorithm

Code
SNRAB (3,1,3) (3,1,5) 3,1,7)
0 1,000 0 0
0.5 1,000 407 0
1 1,000 999 340
1.5 1,000 1,000 991
2 1,000 1,000 999
2.5 1,000 1,000 1,000

E 4, 5904 ARl 2SOt Rk
(3,1,3) ARHZ [57 71, 1., =20

(3,1,5) AxH-5: [25 33 37], 1, =20
(3,1,7) A%¥35: [171 165 133], I, =20
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Table 6. Reconstruction performances of (3,2) convolutional
code with the proposed algorithm

Code
SNRAB (3,2,3) 3,2,5)
0 414 0
0.5 816 13
1 985 20
1.5 1,000 51
2 1,000 131
2.5 1,000 360
3 1,000 633
3.5 1,000 855
4 1,000 956
4.5 1,000 995

E 7. 7129 714 (32) 2 AT As
Table 7. Reconstruction performances of (3,2) convolutional
code with the existing algorithm

Code
SNRAB (3,2,3) 3,2,5)
0 216 0
0.5 761 0
1 894 0
1.5 977 0
2 1,000 0
2.5 1,000 27
3 1,000 418
35 1,000 837
4 1,000 917
4.5 1,000 993

£ 6, 7oA AME 2R3 E o) Rk
(323) ZA¥S. [120;412], L =30

(3,2,5) A% 27330; 05 13], 1, =30
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Table 8. Time comparison of both algorithms

Proposed Existing
algorithm(sec) algorithm(sec)
(2,1,3) 0.324 0.218
(2,1,5) 0.414 0.197
2,1,7) 1.474 0.456
(3,1,3) 0.313 0.273
(3,1,5) 0.396 0.241
(3,1,7) 0.415 0.218
(3,2,3) 0.389 0.270
(3,2,5) 1.339 0.248
v. & B8
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