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On the construction of pairs of sonar arrays with optimum
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ABSTRACT
This paper proposes an algebraic construction method of pairs of sonar arrays with optimum cross-correlation.

The method is applied to all the known algebraically constructed modular sonar arrays to find best pairs of sonar
arrays in the sense that they have the biggest column size given row size.
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W:welch  L:logarithmic  E:extended exponential welch
G:golomn Q:quadratic S:shift sequence

s:shuffle m:middle-cut b:both shuffle and middle-cut

m n method m n method
2 2(2) alt 15 | 12010) Qb,Sm
3 33) all 16 | 12(12) | Em,Gm
4 4(4) | Em,Qb,Sb | 17 | 12(12) Gm,Sb
5 54) Sm 18 | 13(12) Sm
6 6(6) | Em,Qb,Sm | 19 | 14(13) Gm
7 6(6) Ws,Es,Sb | 20 | 15(13) | Qb,Gm,Sm
8 7(7) | Em,Qb,Sm | 21 | 15(14) Em
9 87N Sb 22 | 16(15) Qb,Sm
10 | 9(8) Sm 23 | 16(16) Em,Sb
11 | 109 Qb 24 | 16(16)
12 | 10(9) Em,Sm 25 | 16(16)
13 | 10(10) 26 | 18(16) Sm
14 | 11(10) Ws,Es 27 | 19(16) Qb,Sm
28 | 19(19) Em 65 | 40(37) Sm
29 | 20(19) Ss 66 | 4037) | Em,Qb,Ss
30 | 22(19) Em 67 | 42(40) Qb
31 | 22(19) Em 68 | 42(40)
32 | 2221 69 | 42(40) Sm
33 | 22(21) Sm 70 | 42(40) Em
34 | 23(22) Gm 71 | 42(42)
35 | 24(22) Sm 72 | 42(42)
36 | 24(22) 73 | 44(42) Gm,Sb
37 | 24(23) Em,Qb 74 | 45(42) Qb,Sm
38 | 25(24) Sm 75 | 45(42) Em
39 | 25(24) 76 | 45(44)
40 | 26(25) Ws,Es 77 | 45(45)
41 | 27(25) Qb,Sm 78 | 45(45)
42 | 27(25) Em 79 | 45(45)
43 | 2727) 80 | 45(45)
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m n method m n method
44 | 27027 81 | 49(45) Qb
45 | 2727) 82 49(45) Sm

46 | 30(27) Em 83 | 51(48) Qb
47 | 30(27) Em 84 | 51(48)
48 | 31(29) Qb 85 | 51(49) Sm
49 | 31(30) Sm 86 | 51(49) Em
50 | 31(30) Em 87 | 52(49) Qb
51 | 3231 Sb 88 | 52(51) Sm
52 | 3231 89 | 52(51) Em
53 | 3331 Gm 90 | 54(52) Sm

54 | 34(32) Qb 91 | 54(52) Qb,Sm
55 | 34(32) | Em,Sm 92 | 54(52) { Em,Gm
56 | 34(33) 93 | 55(54) Qb
57 | 35(34) Ss 94 | 55(54) Sm

58 | 37(34) Sm 95 | 57(55) Qb
59 | 37(34) Qb 96 | 57(55)

60 | 37(36) 97 | 57(55) Sm
61 | 37(36) Em 98 | 57(55) Em
62 | 3737 99 | 57(55)

63 | 39(37) Ss 100 | 57(57)

64 | 39(37)
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m n best pairs of sonar arrays
0052651
7 7 3606450
3 8 02371617
53077032
9 8 00106850
58164082
001393850
10 ? 842980370
1 10 006951080210
729100104810
12 1 0851111405079
36100110971110
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