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Abstract; For the sake of studying coded modulations between digital pulse modulation( DPM) and channel error coding in
optical wireless communication, after introducing time domain structure of DPM ,the error performances of on-off keying( 00K) ,
pulse position modulation (PPM) and digital pulse intgryal modulation( DPIM) systems were analyzed with binary linear block
code. Afterward computer simulations were conducted \and/the relationship between error correction ability of channel code and
modulation level of DPM was obtained. Numerical results show that there is no matching issue for an OOK system using binary
linear block code because its bijection between Hamming distance and Euclidean distance. For a PPM system,much better coding
and modulation gain can be acquired if error correction number of binary linear block code is bigger than modulation level M.
Especially, when error correction number is divided exactly by M, the coding gain and coding cost can get to balance. Moreover,

channel code is not fit for DPIM since its variable symbol slots which cause error propagation. The conclusions can be used to
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help design of optical wireless link.
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info bits 00K PPM DPIM
00 00 1000 1
0l 01 0100 10
10 10 0010 100
11 11 0001 1000

1 1 AT, 52K A OOK 0 FSO R ALy HI 773K,
WE—NMEES A BN, B IME S A BREE RS 5%
PS5 DU BE B — — X R o R, X OOK(4% IR
DU RE B R BT R LU SRS , X R T B 15 5 M BRECEE
Bt e Ay, BT EE B 5 B R B ST

AR PPM S Togotsd s REL R % 77 X, MK
W5 B 8 DU BE B AN ], E {5 S B GUEE &
PIA—NREL, B Z IR Tok —— X 17, DU B B 5 K
KBS . RRE R R B, I THET

HE, B 1 gy T OOK 1 PPM i3 i B 2 P 7 B
6 2

—e— 00K
PPM

Euclidean distance
—_ N W A

2 . 4 6
Hamming distance

Fig.1 Euclidean distance’s trend versus Hamming distance
FE B R (LA
SRBG T PPM, DPIM A1 F ik o ) & Ok 1% 5
B R, AN A B ] R AR AR SR K A A
#7720 FSO RAERC G S FCRE 2, Bk, ¥
Toi: R B B sk RAEHHT TP fE

ZE—A(6,3) L5 A8S, JHR Jr= R DPIM &)

— M ELNHEFERGE . — IR IREE ST
FASBHIFTS . AR 07 B BRAALI A 17 B B, iX 4 24
THSMEA—4 DPIM F 5, F — 5 0 A
FEiR, QN 2a iR, IEAEH T84 DPIM 55 1y 5]

2 block 1 1, block 2 [ block 3
coded info o)y i1 [1]1i0/1/0.10/001 1111 0 (j
DPIMi " PR

RS I AN
disturbed) ,

Otol [_.'Ll_iu_ vLj,- Y L er_ »U _,LJ_U_,,
- Dlock 1, _ Black 2 __block

demodulated~—"—; - ‘ T
info 00/T]0 0{T]oT[TTTIoTlo[T.0 0fTITT:0 0
b

.. block I | block 2 block 3 |
coded info| o7 oI 1] Tjo{1] o[T]o|o [ 1]1[T]0 0]
peiml. L/ Lol )
bl

disturbed

!
too [y L LT

demodulated| block 1 |, block3 i, ~block’3 |
" Mol Mo 0fi{T00 xxx |
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Fig.3  Bit error rate based on error correction for OOK system
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Fig.4  Bit error rate based on error correction for for PPM system
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