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In the paper “On (n, n-1) convolutional
codes with low trellis complexity” written
by Hung-Hua Tang and Mao-Chao Lin,
some good (n, n-1) convolutional codes are
found through a new algorithm. However,
the search was not complete for all the
possible values of ¥ (a measure of
decoding complexity for an (n, n-1) code).
In this thesis, a more complete search is
done.

For the convolutional codes already found
in the aforementioned paper, we also

consider the effect of row operations on the
generator matrices to achieve Dbetter
information weight spectra. We find that
memory size may not be an appropriate
measure of trellis complexity. For example,
in case that trellis branch is considered at the
bit level, codes with the same code rate but
distinct memory size may have the same
trellis complexity.
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Set the values of n, v

!

Initialize y = I-n

Yes

No

Y

y

Initialize(g’)=x , and R(g")=0

Initialize L(g")=0, and R(g")=y

y

Reset new [(g%)=1(g°)+1 .R(g")=R(g")+1

Reset new y=y+1

Yes
Annotation: xen-l
A: Check all the possible (n, 1) codes with L(g") and R(g").
B: Compute the spectra of the corresponding (n, n-1) codes. No
C: Choose the code with the best code weight spectrum as the best code Finish

in this code search with the specified values of n,p,and y .

Figure 1: The Code Search Procedure
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v G&D) el 2 Spectmu
3 (213) 4 |os 1,5,24,|71,238,862,~~-
552 1, 11, 108, 417, 1857, 7948 , ---
3 (331) 4 |-t 2,9,28,97, 324, 1097, -
427 6, 31, 154, 693, 2850, 11501, ---
5 [213] 4o 10, 0,8 ,0, 760, 0 , -
461 30, 0, 57, 0, 6592, 0 , -
3 (023) 3 1 1,4,14, 40, 119, 362, -
6 31 1,10, 54, 226, 867 , 3188, -
3 (230] 3 |2 1,4,14, 40, 117, 348 , -
623 1,10, 54, 226, 859, 3110, -
R (277) s s 2,13, 45, 143, 534, 2014, ---
743 5, 51, 248 , 1048 , 4685, 20691, ---
s (1 33) s |1 4,17, 54, 192, 681, 2481, ...
10 12 7 8, 69, 313, 1458, 6204 , 26585, ---
. (661) s |o 8,25, 66, 248, 917, 3153, -
276 25, 126 , 471, 2046 , 8872, 35842, ---
s (223) s |1 1,5,24, 71, 238, 866, -
1252 1, 11, 108, 417, 1857, 7960 , ---
4 (623) 4o 2,9, 28,97, 324, 1103, -
272 6, 31, 154, 693, 2850, 11537, -.-
s 3 67) 6 |_p|_6,27,70, 285, 1103, 4063, --
14 13 7 26 , 129, 494 , 2446 , 10878, 46500, ---
s (571) 6 |-1 13,0, 18, 0, 2519, 0 , -
10 2 17 43, 0, 1288, 0, 25946, 0 , ---
s (467) 6 | o 18,0, 219, 0, 3097, 0, -
17 7 2 60 , 0, 1446, 0 , 30442, 0 , -
s (477) s |4 2,13, 45, 143, 534, 2016, -
16 4 3 5, 51, 248, 1048 , 4685, 20700, -
s (6 32) s | 4,17, 54, 192, 681, 2489, ...
1216 1

8 , 69, 313, 1458, 6204, 26613, ---

Table 1: Good (3,2) Convolutional Codes

v QD dpel Spectrau’—m
L
P (6 151 a 17, 53, 133, 569, 2327, 8624, ---
1517 6 86 , 360, 1148, 5767, 27277, 114524, --.
6 (6 14 15) 6 |1 1,16, 48, 158, 642, 2435, -
1515 3 3, 70, 285, 1276, 6160, 27128, ---
P (16 14 5) 6 o 2,19, 61, 205, 802, 3019, -
2 17 16 5, 84, 373, 1636, 7675, 33444, ---
s (6 76 6 |1 6,27, 70, 285, 1103, 4063, -
3216 3 L | 26, 129, 494, 2446, 10878, 46500, ---
P (124? 6|2 13,0, 18, 0, 2519, 0, ---
217 4 43, 0, 1288, 0, 25946, 0 , --
(6 1515) 8 |-2 41, 0,528, 0, 7497, 0 , ---
37 21 16, 234, 0, 4854, 0, 93342, 0, ---
. 1715?} 8 |-1 60, 0, 649, 0, 10075, 0 , -
26 4 33 314, 0, 5899, 0 , 120705, 0 , ---
; [16 14 15) s lo 75, 0, 810, 0, 12246, 0 , -
331 16 422, 0, 7558, 0, 149728, 0 , ---
; Tw 13 13) 71 17, 53, 133, 569, 2327, 8624, ---
26 6 17 86 , 360, 1148, 5767, 27277, 114524, ...
[14 13 3) 6 |2 1,16, 48, 158, 642, 2435, --
26 14 13 3,70, 285, 1276, 6160, 27128, ---
o (6 31 27) g |- 6, 42, 153, 510, 1853, 7338, ..
23 37 16, 20, 284, 1312, 5164, 22192, 99382, .-
8 12 34 35) s |- 9, 58, 161, 566, 2251, 8668, ---
2337 1 38, 416, 1404, 5994, 27194, 118184, ---
g (30323 s | o 27,0, 405, 0, 5577, 0, -
3711 2 146, 0, 3482, 0, 65712, 0 , ---
(141515} s |1 41, 0, 528, 0, 7497, 0 , ---
76 16 21 234, 0, 4854, 0, 93342, 0 , -
8 (361615] g |2 60, 0, 649, 0, 10075, 0 , ---
26 33 2 314, 0, 5899, 0 , 120705, 0 , ---

Table 2: Good (3,2) Convolutional Codes




Ho, b, o, b,
aD Ayl Spectraﬁ—T. aD died| ¥ Speclra:——‘z—f.
rrid 5,36, 152, 708, 3424, 163 1331 7, 45, 223, 1066, 5612
0231 43w ,171362 T1604 3714?;6 411321’4; 6611513 o ’2:4 ‘1?27, :(1)02; 570138’029402132’22.“
4530 , s s s s 4574 s s N 2 , 8 .-
2223 10, 42, 194, 886, 4115, 1906 1303 9,55, 276, 1308
2131| | 4]-2 , 42, 194, 886, , 19061, - 6043 | 5|2 , 55, 276, 1308, 6740, 34757, ---
1211 32, 212, 1476, 8564, 48908, 267045, -.- 4511 27, 376, 2524, 14860, 92772, 555164 -
2203 532, 0 , 10059, 0 2233 13, 64, 309, 15 09
2031] | 4| 220.52,0,10090, 2603l |s|- , 64, 309, 1584, 8034, 40926, -
124, 0, 4504, 0 , 126049, 0 , - 50, 409, 2788, 17793, 108073 641903 ---
3311 1552
0023 3,13, 64, 263, 1078, 4 (2223 15, 81, 354
aa10l 13lo , 13, 64, 263, 1078, 4614, - sazallslo 5, 81, 354, 1766, 9233, 46606, ---
4, 56, 423, 2340, 12243, 63062, --- 59, 528, 3232, 20199, 126284 74533} -
2121 6702
0023 6, 23, 80, 308, 1191, 4560 S 6 76
0231 |31 . 23, 80, 308, 1191, 4560, - cacil |l _1.16. 84,37, 1913 9752,
13, 84, 436, 2136, 10005, 45258, -- 1, 52, 544, 3264, 21138, 128974 -
L2111 2074
2023 23, 80, 296, 1109 o132 2,22,9, 4 3, 1176
22111 |32 e o s 2ol |2 e T
2101 , , , , , , e 62 13) , 96, , . 2 5§ -
2221 6,23, 80, 290, 1068, 3945 2221 3, 44, 160 1, 1727
02 L33 T S0, 2557 1153’43503'52". 621201 4131 e ’1370,6693:5’ 1?15’8]722;381’8-”
2101 s , s s , 6520 , s , , 3 3
trnt 1,16, 84, 376, 1912, 9728 4631 27, 118, 529, 2978, 15201, 795
047111 43— ;32 5748, 39940 2500,7"- S1720 63 ,8988,5436 3795, ;;2111, 71341;‘(’)9.5)“
4710 , , s s s 6 - 3524 s s s 3 2 -
2311 2,22, 96, 464, 2353, 11748 6261 48, 0, 1241, 0, 33464
3012} 412 =g ,6890 '44?51' :;21-; 17044 631411612 T 0 5:273, oo,
6261 s s s s 3 g - 7613 , 0, , 0, 9 0, -
2221 (3213
3129l | 4] 3244160, 638, 3558, 17222, wssal |6l 45.109, 844, 3444, 20880, 10012} -
6, 296, 1354, 6891, 47098, 263917, - 263, 851, 9248, 43653, 319965 173795] ---
6310 10647
2223 5,39, 151, 690, 3548, 16976 4623 65,0, 1712, 0 , 45173, 0
23104 O 08, 6982 4388’8]2451’5; 06721610 3.0 . 1739 0 664362 0
04L3J , , s , N 7121 , 0, , 0, 2 0, -
2023 6, 152, 708, 3439, 165 (6443 7, 45, 223, 1066, 5612, 29033
SN NE > ;335 '1(;152, 6;)80’ 3819’3122:)(:’3“ 423315 e 1827, 11044, 70380 4263’7.7“
0453 , . : 5 3 L 2175 , , . 3 A A
20 2 3) 0332
2311l laly| 10,42, 194, 886, 4135, 19275, - so1ol |s|a| 955, 276, 1308, 6740, 34784, -
3 , 1521, 8823, 50458, 276547, --- 27, 376, 2524, 14860, 92772, 555308 -
b 230 2, 220, 1521, 882 2765 2241 2, 8
0231 29,0, 532, 0, 10146, 0 2331 13, 64, 309, 1584, 8034, 4095
2301043 et 0 126653 0 6 03201513 s 2788, 17793, 1080,73 6422,09“.
6223 , 0, , 0, 30, - 12124 1 > s 5 , 4

Table 3: Good (4,3) Convolutional Codes

Table 4: Good (4,3) Convolutional Codes




