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摘要： 

为了抑制空间光通信中大气湍流效应和降低误包率,提出了一种引入分布式多出多入技术，基于数字脉冲间隔调制

的多出多入空间光通信系统.在弱湍流信道模型和APD探测器下建立了多出多入系统链路模型，推导了最大似然检

测下的最佳阈值和误包率.计算结果表明：发射分集通过多路径传输平滑接收信号光强起伏|接收分集增加孔径平滑

效应，减弱接收光强起伏|在发射平均功率、接收孔径总面积和背景噪音相同的条件下，数字脉冲间隔调制的不同

多出多入系统存在几乎相同的最佳雪崩光电二极管增益|比较多出多入通信系统下三种调制方式，数字脉冲间隔调

制的误包率较少劣于PPM调制而大大优于OOK调制. 
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MIMO Free Space Optical Communication Systems with Digital Pulse Interval 
Modulation

Ming LI,Yang CAO,

Abstract: 

The MIMO Free Space optical communication system with DPIM modulation is presented aiming at 
atmospheric turbulence and the packet error rate.After established MISO link model,the error probability 
performance is analyzed with atmospheric turbulent optical channel and APD detector receiver.The 
optimal soft threshold and packet error rate derive with maximum likelihood detection.The results 
demonstrate that transmit diversity smooth optical intensity fluctuation,and received diversity increase 
aperture average to mitigate the effect of its fluctuation,resulting in error rate performance 
improvement.With equal transmit average power and equal background radiation,Opt APD gain is much 
at one for different MIMO.Compared with PPM (pulse position modulation),DPIM only has a marginally 
inferior error probability and is superior to OOK (on off key) greatly,but less complicated to implement. 
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