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Interval pulse position modulation
in visible light communication
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Abstract: Based on channel transmission properties of the indoor Visible Light Communication (VLC)
systems, a link model for VLC systems was described. Then the Interval Pulse Position Modulation
(IMPPM) scheme applied in VLC systems was proposed by using the link model. The symbolic
structure of the IMPPM scheme was introduced, then the scheme was compared with the other two
modulation schemes, Pulse Position Modulation(PPM) and Multi-PPM(MPPM), on the bandwidths,
power requirements and Bit Error Rates(BERs). Simulation results indicate that IMPPM applied in
VLC systems can make a better balance in bandwidths and power requirements when the source bit
(M) is 3, 4, 5. As the BER reaches 107%, the received optical power of IMPPM is 2 dB and 4 dB
lower than those of the MPPM and PPM respectively. Moreover, the BER of IMPPM is superior to
that of the MPPM because the pulses of IMPPM has intervals. Obtained results demonstrate that the
IMPPM has low power requirements and better performance on anti-multipath and inter-symbol
interference compared with that of PPM and MPPM.
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Fig. 1 Block diagram of VLC systems for modulation scheme
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Tab.1 Comparison of symbolic structures among

several modulation schemes

ZUW S OOK  PPM MPPM(w=2) IMPPM

000 000 10000000 00110 0101000
001 001 01000000 01001 0100100
010 010 00100000 00101 0100010
011 011 00010000 00011 0100001
100 100 00001000 11000 0010100
101 101 00000100 10100 0010010
110 110 00000010 10010 0010001
111 111 00000001 01100 0001001
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