
HSIUPING JOURNAL. VOL.17,pp.29-42           (September 2008) 

970103 970129

(Frequency Hopping Spread Spectrum)

(Turbo Decoder)  (Automatic Gain Control) 

 (Square Law Receiver)  (Soft Decision 

Decoding Metric) (Branch)

Log-MAP

SOVA 10-3

Log-MAP 0.4dB Max-Log-MAP Log-MAP SOVA 

10-3 Log-MAP 0.1dB



Jui-Chi Chang, Instructor, Dep. of Information Networking Tech., HIT.  

Wen-Chang Cheng. Associate Professor, Dep. of Computer Science and Information Engineering, CYUT. 

Yi-Hung Huang, Associate Professor, Dep. of Information Networking Tech., HIT. 

Performance of Turbo Decoders for FH/SS 
over Jammed Channel and Protocol Design 

Jui-Chi Chang, Wen-Chang Cheng , Yi-Hung Huang 

Abstract

In this paper, turbo codes are investigated in a slow frequency-hopped binary frequency 

shift keying spread spectrum (FH/BFSK-SS) system with partial band jamming and full-band 

thermal noise. A soft decision decoding metric which includes automatic gain control (AGC) is 

proposed for turbo codes decoding with non-coherent square law receiver of FH/BFSK. This 

paper also focuses on the performance comparison of various reduced complexity turbo 

decoding algorithms using the above mentioned soft decision decoding metric. These low 

complexity turbo decoding algorithms include Log-MAP, Max-Log-MAP and SOVA. From 

the simulation results, the proposed soft decision decoding metric can effectively combat 

jamming and non-sensitive to channel state information error. For the comparison of low 

complexity decoders, Log-MAP has the best performance, but with highest complexity. While 

SOVA has the worst performance, it has the lowest complexity. Max-Log-MAP performs 

between Log-MAP and SOVA. The performance degradation is about 0.4dB between SOVA 

and Log-MAP algorithms. Finally, protocols which enhanced the throughput for high speed 

real time image transmission are proposed. With the proposed protocols, the high interference 

immunity of turbo codes is reserved without sacrificing the throughput.  
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