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PERFORMANCE OF DUAL-AMPLITUDE PULSE INTERVAL
MODULATION FOR WIRELESS INFRARED
COMMUNICATIONS
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Beijing 100084, China)

Abstract A novel dual-amplitude pulse interval modulation ( DAPIM) for optical wireless communications is discussed.
The symbol structure, the spectral properties, the bandwidth requirement and error performance of DAPIM in a nondisper-
sive channel are presented. DAPIM shows a better compromise between bandwidth and power requirements compared with
OOK, PPM, and PIM. DAPIM with 5 bits and 6 bits persymbol is attractive in terms of optical poiver and bandwidth re-

guirements.
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Fig.1 DAPIM symbol structure for M =4
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Table 1 Mapping between source bits{ OOK ) and trans-
mitted slots for PPM, PIM, and DAPIM with M =2

Source bits PPM slots  PIM slots DAPIM slots (re{v}:r:zbri:;::lsng)
00 1000 10 10 )
01 0100 100 100 £00
10 0010 1000 2 4 10
11 0001 10000 800 100
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Fig.2  Power spectral density of DAPIM for M =3,4,5. All
curves represent the same average transmitted optical power
and the transmitter pulse shape is rectangular
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Fig.3 Bandwidth requirements of DAPIM, PIM, and PPM
normalized to that of OOK
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Fig.4 The equivalent channel model employing threshold detector
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Fig. 6 Packet error rate against optical SNRO for OOK,
PPM,PIM ,and DAPIM against optical SNR,
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