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A New Family of Two-Dimensional Optical Orthogonal Codes and
Its Performance Analysis
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Abstract A new two-dimensional (2D) optical orthogonal code (OOC) constructed using OOC for time spreading
and one-coincidence sequence (OCS) for wavelength hopping named OOC/OCS is presented. Compared with other
2D OOC, the number of wavelengths for OOC/OCS is not limited to a prime number or its power. OOC/OCS can be
constructed flexibly, and also can use available wavelengths adequately. Auto-correlation and cross-correlation
performances of OOC/OCS are analyzed, and the mean value of cross-correlation is also deduced. In the end, the
performance of OOC/OCS with different parameters is analyzed and discussed, according to different parameters of
multi-wavelength optical code division multiple access (MW OCDMA) system. Given OCS and code weight w, bit
error ratio (BER) of OCDMA system is decreased when code length L is increased. Given OOC and code length N,
BER of OCDMA system is decreased when the number of wavelengths is increased.
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Table 1 OCS codes for g=15

d=2
H, 3124813101950
H, 41359141121061
H, 5146100123117 2
H; 6071111341283
H, 7181221451394
H; 8291330614105
H; 9310144170116
H; 1041105281127
H; 1151216392138
H, 1261327410314 9
Hy, 13714385114010
H,;, 1480496125111
Hy, 0915107136212
Hy; 11026118147313
Hy, 2113712908414

d=3

4102731250
5113841361
6124951472
7135106083
8§146117194
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10181393116
112914104127
123100115138
134111126149
145122137010
06133148111
1714409212
2805110313
3916211414
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CH, CH, CH.,
A4A100A,000 AsA11 043000 A34902;000
A1042 047000 A1143 045000 A9 A1 046000
A2A7024;000 A3A5024,000 A146042,000
A74302:2000 AsA40213000 AsA2 0211000
A3A12 045000 A4A13046000 A241104,000
A1245 04,000 A1346 041000 A11A40214000
As5A002,000 AsA1045000 AsA14043000
AoAs 0210000 A14502411000 A144304,000
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Fig.1 BER versus number of simultaneous users of

MW OCDMA system
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Fig. 2 BER versus number of simultaneous users of
MW OCDMA system
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