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Chaotic Noise Generator and its FPGA Realization
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Abstract: To generate chaotic noise, a chaotic noise generator is designed based on Tent double-way coupled map
lattice and “acceptance-rejection” . The generator is realized on FPGA after it is converted from floating pointed
operation to fixed pointed operation. The realized generator has advantages including simple structure, low com-

plexity of algorithm, accounting for few resources and easy control. The results of performance test show that the
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generator can generate chaotic noise with arbitrary distribution, flat power spectrum and good randomicity .
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Fig.1 Design block diagram of chaotic noise generator
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Fig.2 System block diagram of chaotic noise generator
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Fig.5 Functional simulation result with ISE simulator

AR X TR g 7 7 A 2 A TR P R AL 571
Y () BEATPEREMIERS -, 32 B AL AR S0 A | Lh i
FlE K Lyapunov 858, A8 SCHE U & Gauss 4347 Fl
Rayleigh 4343 () B FFR TG R PP 41 26 0
4.1 Gauss 578 R FF 5 HEAE MK

7E ROM H#if71 024132 bitB IR N (0, 1) 7345
R . RTINS = AR BRI AR ao = 1, B
A= H50 000 REASFUE EA TANAR 73 A FN D) F 33
Bl 6 MFEAE R AN S 43 A ET AT Rk A

AU A2 AS B 1 By AL 8 AR 4 b 3 30 e
Y Gauss 70 i Al R 25 i il 2%, HoTh SR8 B A7 3k 1)
WA, 57 3H, [ B o 55 A5 SR A S50 H 1 4 E
0.001 2,77 25°50.997 1, S5FRUE Gauss 4317 (9 I {ELFN
Ji 22 AR F BT o T WLIRTE M A g g
FIZ I8 ROM H 75 9 Gauss 40 A K08 77 A HAT A0 B
GG FPTAR ) A TR T M S



%44

FEA A IR A AR S L FPGA SEHL

A 269 HE

Power/frequency(dB/rad/sample)

0 02 04 06 08 1
15— 4k #/(n rad/sample)

(b) Gauss 51 EL MG DBEHLI 1 Fy 2 5
Pl 6 Gauss ML DBAHLIT 91 0Lk REI K

Fig.6 Performance testing of chaotic pseudo

sequences with Gauss distribution
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