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2 =22 extended sonar sequenceOf CHSH =& [110] O] m < 137tX|2| best-known caseE AA|g. ESH =2 [2]2] Non-
Attacking Kings2| E2|& 0|8735}0], sonar sequencel| Zero Correlation Zone (ZCZ)2| rangeE E 2|5} sonar sequence?f blank?}
ot 712l extended sonar sequenced| CH3H 2 7|'E Z rangel| Z[SHZL0 CHaH Fe2[e

M2 . =
« Sonar sequence®l extended sonar sequence= Distinct Ot2f= extended sonar sequence2| m < 1371 X|2| best-known

Difference Property (DD &£4)2 &St =8, Active caseq.

SONAR systemOf| A2 &

m n Best-known case of (m, n, 1) extended sonar

« 2 ==0A extended sonar sequencel| m < 137} X| 2] 1 3 1% 1 1]
best-known caseS A A|E. 5 c (1% 1,22 1]

« F7IE, sonar sequencell SH0| Bt 7HQl extended sonar 3 7 [1,2,%3,1,3,3,2]
sequencel| LS A7|E=2 peakE Z7| EA 35t7| flct 4 | 9 [1,3,3,4,2,1,% 4,1, 4]
rangel| X|SZtS &= O & M ALE TdE 5 | 10 [1,1,4,5,1,5,%3,2,4,1]

6 | 12 [1,2,5,3,51,%6,6,1,5,4,1]
7 | 13 [1,1,4,6,%2,7,61,7,1,5,3, 4]
== 8 | 14 [1,%3,7,3,6,81,1,7,8,5,4,2,7]

-« Sonar Sequence: 00| A m — 17X n7f2| 2 FLdE 9 | 16 [1,9,7,9,4,1,%,8,1,2,9,3,7,6,9,5, 5]
2% q,,a,,..,a,0l DD £48 Z= AL, 0|= (m,n) sonar 10 | 18 [1,2,7,1,9,8,10,6,4,% 1,8,1,4,10,7, 2, 2, 6]
sequence2td & [1]. 11 | 19 [1,11,7,7,5,8,10,2,1,6,10,3, 10,5, 2, 8, *, 7, 8, 2]

. DD &M: M2 2% g a0 1<i<ith<n, 12 | 19 [4,7,12,10,2,1,8,5,1,10,1, 12, *, 11, 4, 12, 2, 8, 9, 3]

. . . . 13 21 6,4,12,7,8,4,13,*,2,2,9,13,10,12,1,6,9, 1, 13, 3,13, 12
1<j<j+h<n OIM, aun—a;=a.n—a Ol® i=;2 | |

oF=dgt E~PS| -l
2t5g [ DD £-80|2k4 2 [1]. Ot2f = (m,n) sonar sequence2l (m,n,1) extended sonar

- Extended Sonar Sequence: 0FE m — 17HX| n7i 2| 42} sequenced| CHa 7t& & zcz=RS T AISH 2t 4l
Khe| &% (22 F8E +€ ay,ay, ..., an4/F DD 5 S22 ol 70N =ZHREX Eegs 2oje x'= o
(x—i =+) = ZtXCtH Ol&= (m,n k) extended sonar A 7|0 A sonar sequence?t EXSHA| XSS 20|
sequencectd gt [1].

R n-m R n-m
- Zero Correlation Zone: Sonar sequenceE m X n binary k=00 1 2 3 4 5 6 7 8|/ k=00 1 2 3 4 5 6 7 8 9
matrix = EDJ, Xl_jl é)l-'?;l'_gl")lk— K(X,:V)E Xl_jl X|'A|_|J_—'|' 11-10 x| X | X |X|X|X|[X 1T1-p1 | 0[x | x| X |[Xx|X|X|X
ol +1 4l X0 A Ol 2 NI 0 x [ x [ x| x [ x| X 2 et Y O [x [ x| x| X | x| X
(X,)/)IF_I'% Ol%EI_I g*f%l‘fﬂ Exlol't |:|—| 7H‘I‘|:|. 3PP T 1 0 x| x| x| x|[Xx 3 1|11 0| x|x|x|x|x
X'-jl)é)l-:'l;} EF%%I%K(0,0)% peakE|-__||_ ‘c')'|.|:|:|I peak ZISEO-” 411 1 1 1 0 x x x X 4 P2 1|1 0| x| x|x|x
o 5 1| 1|1 | 1| x| x| x| x 5 (it 1 (1 | 1 | x [ x | x | x
23! OD'—l-Ol L'|-E|-L'|-E %-I—?'% ZCZEl-‘_I'— o':'l-° ZCZ:R% 6 et 1 (1 |1 0| x| x| X 6 (MR 1 | 1 | x | X | X | X
peakE AN 2ot SH=ZEH R O|WQ| 20| 25 0¢l 712 22 1 1 0 x x «x 70202021203 1 0 x| x| x
Zro 2 Xol|st 812, 2 2 1 1 1 x x X S 2222 11| x| x| x
w2z ol 92 2 2 2 1 1 x x x 913 2 2 2 2 2 1 0 x x
- Example: OfZl = (5,5) sonar sequence [2,4,1,53] = 1? ; ; 2 ; ; 1 ? L. 1? g g i i ; 2 1 1 8 X
: . o o X X X
binary matrix2 ETH i A9 X7 Bxd= 120313 2 2 2 1 1 x x 1213 3 33 2 2 2 1 x x
LIEtH Zdoe =2 zcz =28, 7= 8l HO|E 29| sonar 1313 3 2 2 2 2 1 x x 1303131313 2 2 2 2 0 x
o] Ho|= 14 yi L FEFLH M4E3E3 3 2 2 2 1 0 x 14 [RSEISEIRTESS 2 [ 2 | 2 1
sequence®| B?S 178 mIA|=Z LiEHE. Mlis{3 3 33 2 2 1 0 «x 1513 3 3 3 3 2
16 [FSNE3NEINEES 2 | 2 16 [
O O O O O ‘I O O O 173 (3|33 2 17 __3_ 3133 |3
181 3 ’l4 3 3 3
O 0 01T 00 O 1 O 19 8 L
20 3 20
. 0 00 1[0[1 1 0 0 21 |8
22| 4 3
. 01 1/0 0 0[1 0 1 23 |4
24 4
—.oooosoooo 25 (4
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. 1 0 110 O O(1T 1 O 27
. 0 01 1/0[{1 000
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