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A Study on the Differential Demodulation of 2-h
CPM using Viterbi Detector
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ABSTRACT In this paper, we proposed the differential demodulation technique of 2-h CPM and analyzed its error
performances. We derived the sets of modulation indices of 2-h phase codes adequate to the differential detection. The
power spectra of 2-h CPM signals with various sets of mudulation indices are illustrated and compared, Besides, the
error performances for the differential detectors are calculated and detectors using Viterbi algorithm are compared and
analyzed by computer simulations,
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Table 1. Modulation index sets of 2-h CPM.

Type 1 Type I | Type K Type N

hi h2 hy hz h h; hy ha

n=2|p=1| 174 | 2/4 | 2/4 | 374 | 174 | 2/4 | 2/4 | 3/4

n=3|p=1| 3/8 | 4/8 | 4/8 | 5/8 | 1/8 | 4/8 | 4/8 | 7/8

p=2| 2/8 | 478 | 4/8 | 6/8 | 2/8 | 4/8 | 4/8 | 6/8

p=3| 1/8 | 4/8 | 4/8 | 7/8 | 3/8 | 4/8 | 4/8 | 5/8

n=wipz1] 1/2 | 172 | 1/2 | 172 0 1/2 | 172 1

p=oi 0 172 | 172 1 172 | 172 | 172 | 1/2
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Fig. 2.3. Signal space diagram for 2-h CPM.

2] 3 = A (direct method)®*” %o} AH-8-% i
gleh. of 7] Al &= CPFSK e de] ~# e 2 7 34
% 2-h CPMell #-&3of dgieh

oJupA ol CPFSKe| A ~seefe

G(f) = G.(f) + G-(f) (3.1)
1097

www.dbpia.co.kr



SEBUB TR ER Ll 9111 Vol 16 No. 11

Gi(f) =

A2sinln(f4f1)Te)sin2[m(f212)Tu)[1/(f2f1)-1/(f1f2)]2

2n2Tp {1-2cos[2n(f1a)Tb ] cos2nBTh +cos?(2rATh )}
(3.2)

oA o)a] A 41T o] av) Tear wle
T-7hS viEbu]ar

f=f,—h /2T,

f,=1f,+h /2T,

a==1/2(f,+1))

A=1/2(f,—f,)e] %lc}

| A& 2-h CPMoll #&3}/] 9stod 2714 ¢
HA: g o] £sholch
Zbzkel hy(i=12-- k)oll chéb =

o IR 1Al e NETEE
Ldel daro g el fhapbA oo olierh

G(f) = [Gui(f)+Gna(f)]/2 (3.3)
EA e, 2 HE ®g9 dHqt ] CPFSK

Rl st w W (RApq oy

h=[h,+h,] /2 (3.4)
2 2-h CPMel el @ gy
Table 2. Bandwidth efficiency for 2 h CPM.
& Hg 96 99 %
(174, 2/4 ) 0.592 1.081
Type 1
(378, 478 ) 0. 689 1.138
(hy.hz)
(7716 ,8/16 ) 0.734 1.161
{ 2/4 , 374) 0.915 1. 602
Type 1
{ 4/8 , 5/8 ) 0.852 1.224
(hi, h2)
( 8/16 ,9/16 ) 0.816 1.201
MSK 0.777 1.182
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