DEri=

@RMESHIE 'B4—~12 Vol. 9 No. 4

R X

%EEgel &&EDCTE FIHT
12704 2| TDM/FDM## #a

E®R Ab

w =

The 12 Channel TDM/FDM Translator with
Polyphase Network and Fast DCT
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ABSTRACT

For the reduction of the 12-channel TDM/FDM translation time the 14-point fast DCT algorithm is

used and the polyphase network which transiates the prototype filter into the channel filters required in ‘each channel
is designed. For the prototype filter the degree of the numerator is 168 and the coefficients have symmetry values,
the degree of the numerator is 6. Such a prototype filter is consistant with the CCITT requirements. In this case
the required multiplication rate is CCITT requirements. In this case the required multiplication rate is 0. 12267 x 10*
multiplications/sec. channel and reduces to about 15~40% of the rate required in the exising systems, The proposed
12-channel TDM/FDM translation system is simulated using a demodulaion system with a computer (PRIME 750) and
the results show that the proposed conversion method is valid.
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The characteristics for the design of prototype filter

in the pass band and stop band.
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C1k C2k ¢ d1k
(k=1, .., 20 | k=1, . 450 | k=1, % g9y | 1k=1.2,3
0.1814217912 0.6865312103 0.5841187738 99.935621
0.3591727933 0,5859354161 1.1665001676 92.463943
0.3599343646 0.5938886561 1.1611098362 5.495208
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0.2670903777 0.4612437326 0.8120856101
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0,2264501262 0.4164465126 0.7421333355
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Coefficient values in FE,. (6.

ay (K=l,..,36) ag(K=35, .. ,68) ay (K=69, .. ,85)
0.0000787818 0.0105531681 0.0559898168
0.0000614706 0.0114323702 0.0571091473
0.0000850398 0.0123532508 0.0582508370
0.0001146756 0.0133198816 0.0593309700
0.0001503818 0.0143297035 0.0604296103
0.0001947619 0.0153855551 0.0613122955
0.0002466211 0.0165274218 0.0621936768
0.0003088642 0.0176288933 0.0630021393
0.0003809486 0.0188118815 0.0637324154
0.0004659594 0.0200348049 0.0643841326
0.0005633350 0.0213842019 0.0649345666
0.0006770584 0.0226247273 0.0654353052
0.0008093156 0.0239640474 0,0658313036
0.0009505941 0.0253371969 0.0661417097
0.0011153095 0.0267404839 0.0663626194
0.0013001880 0.0281723887 0.0664931834
0.0015347649 0.0296125859 0.0666745454
0,001 7450042 0.0310989730

0.0020008320 0.0325916111 by (k=1,.,7)
0.0022824099 0.0340999439

0.0025915247 0.0356178060 1.0000000000
0.0029286952 0.0371412188 1.8271481991
0.0032778527 0.0387943983 1.2052631378
0.0036842623 0.0402365550 0.3361874819
0.0041115507 0.0417701155 0.0336199328
0.0045710625 0.0432953015 0.0003662769
0.0050639464 0.0468068455 -0.0000493926
0.0055896742 0.0463030115

0.0062561547 0.0477648377

0.0068236915 0.0492229685

0.0074B44137 0.0506381392

0.0081871524 0.0520190259

0.008931931 0.0533587560

0.0097222961 00546567440 1
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Equivalent system of the polyphase network.

wm peemee L Ty g Pald Pl
Mirim v '
; . o E.n ~8es > “$iat
-1 i yom
b e e e g g
: ;
Hasia 'I mr Poss L - s a7
v '
e L

O 0 FAEE Folsl Sla Bele] Wik

FIR filter structure for the reduction of multiplication

rate,

ANDD WO4/Wal

fen

g A Agde]ldE A WAL
Simulation system with demodulation system.

oo ol gk Aol
6. REE AINEO) BB W BT

28398 Alael-g o) 84 12244 ¢ TDM/FD
Mgt ol = gt FAMEE obS3 e ()14
BEEDCTA A 875 = FA 08+ 8kHz wte}
183 9] 4l o] 2 g dbch =hul A 18X 8000=0.012
X 10°M/S. ch. olct. (i) %M IAER 2| [TR=] B of] 4
2% FTAEE 129t ,&(27*“ Dzl g
X 8000 X 14 /12=0. 056 X 10*M/S. ch. o] =}, (i)
MRS FIRY ol A a8t FAlmEe
892 yo(m)E Tsbd 8kHzrbel 4 3|o]
Yo (M)~ 1y (m)E& Tohul 13X6=7830) L%
(4+78) X 8000/12=0. 05467 X 10°M/S. ch. o] =}
whel 4] g EGH A A A el 4 0. 12267X 10*M/S. ch,
ol & asich,

176

H3 ke o 2B E Bl Hak o
Ho#s

Comparison of the multiplication rate and devices in the

Lo BERES Hetel

existed system and the proposed system.

eference T devices and | mumTTmuO"
JL‘E.’l;»Vfg | filter structure L raxe’xm M/s.ch)
Bellenger'0) 32P-FFT 0.6464
o Gwersy 4 TIR LPE l S,
Bonnert 123 64P-FET 6.170667
L L2 5 S— __ IR lpE_ L e -
Narasihmal3) 14P-FDCT 0. 2000

(1979) FIR LPE
LT T Theecroer -

(1982) APF V- 1410
Fig.3 in this 14P-FHCT

IR LPE 0.12267

paper

Figeol 4 $2%3 193¢ TDM/FDM &%
IS olo) ekt AZel s el vt
E3ab o] Az whyuch BRSO
A Al st FAMBOL F15%~15% F
Seh, 2 olea Wy A b 12
Mol ofyd A% ol wuiy FDCTRA R
of Arslolok sk ol Slek. el ABHE
P S N
Beio] KWE T A vk FAMKE o

FolEeol BAEMol .

7. wREE Y HAH A o

EHMRE-S Kprdl A xsl TDM/FDM#E
Bl ZH#S 2haldted [1fe] Qo o
A1l e EHHEALYS o) &k 130} 4
£el g A gdlo] Astgleh 18119 A Ay
DMHﬂbﬁi%ﬁ"ﬂ od A 5] = D/AEH Y =18

) B 3% (sampler) &= A 2haled el ol

l # o} & Hpk-& 12422 TDM/FDM ## {62 4|
el o] TDMA H{E% 2 < 300~ 3400Hz2| I 9%k
g0 Fakpel %S meked FDMH G E
Erh, A4 1R 3 Al 2eld AR ANE
20| BEA{LE L 8kHzol™ FDMWi {54kl  #F
A& 112kHz2 shgich #1180 MR
o) 4 # g% BPF¢} LPF% HammingZiol] 23}
o] 257k FIRZH & «Fgsldct, Agaold
RS Ad129 ANEBKRE A 930Hze]  RAp
o 3& Akl FokEE 319 AL ST
ROl WM NE AMERRE 56kHz Rk
{48 F A3 7o a8 120fv},

8 ¥ R

TOM/FDM# it # 0 igrel sh%-4 $lsf
o LRI FDCT & ol 88 TDM/FDMi

www.dbpia.co.kr



WL/ SRk oL #EDCT & FIAMT 1244 2 TOM/FDM##

Ml 342

215 1 1 ’ @ 1 0e8623 05076
Ba3 % 1 . @ 1 19051 [.436
231 1 1 . £ 1 0.3378 0.2421
222 1 Is 21 LeSADD Ga036:
z23 1 . 1 ® 1 ©e90$2 -Cel713
224 1 * 1 a I CaRB13 «Ja368AR
225 1 . 1 3 I 2.7355 =G.5459
226 3 . 1 2 1 Ca5941 =ye6944
227 1 . 1 5 1 544220 =g.208)
228 1 e 1 3 T £.2286 -0-8842
229 f = is I vei224 -f.922¢
238 1 e s 1 T -C.1849 -5.9272
231 1 2 1 1 ~0a3823 ~0-9036
% - - = - -
I .8 " T crawneL-12z DETECTION 1 oi-3%9% -c.et3
23 1§ 1 I =0.5217 =(-7495%
235 3 * = -G -l
3 1s . 1 SHMPLING-FREQ.ZSS KWZ 1 TE-0RIE he (612
37 1@ . 1 I ~..9405 -Le6534
238 1 F . 1 .. T =5.9171 =Ce6607
23 1 5 e 1 SFINPUT SIGNAL 1 Ceierfs -eeees
200 1 @ e 1. 1 =CeB1€9 =Co7227
28 1 .3 }  *TOUTRUT SIGNAL 1 =Le7621 ~(~7870
242 1 . @ I ~0eTI14E =0eB43C
43 » 3 ~e 0
3‘:» i . ; G:STINC203.1449324N/5600C) § -5.22;: ~?.§:;§
25 1 s z +SIN(2#2.3 40229300 NISEB0CY/ S ¢ cqyn f.5277
246 1 = 2 1 = a7020 =e9006
247 1+ 3 1 1 ~C.TRED ~L.8269
208 1 P 1 1 ~G.R006 =£.73%1
249 1 % . 1 I ~CoB5E5 -4a5973
2% 1 . 1 I ~ue904E =C.4256
251 1@ . 1 T ~£.93%¢ «5.236f
252 1 ¢ -1 I ~5.9413 =5a0313
2%3 1 @ I » 1 ~i1a 91842 Lell64
254 1 g ; . 1 =G.P504 (.3754
255 1 & 1 . 1 “GeTABE L5552
2% 1 a 1 . I ~0e6109 0.7071
257 H ] 1 » 1 ~Lehd42] DaeB24F
258 1 a 1 s 1 m.a2502 e93SC
289 1 a1 21 ~C.0R85 Ge9475
260 1 1 & #1  Ue1629 G.955a
261 1 1 s * 1 5.3619 0.9344
262 1 1 2 » 1 0.5417 0.8924
263 1 1 § e 1 ©e6936 L8385
268 1 1 L2 1 {8112 DeaT824
265 1 1 o @ I 0.5914 0.7329
265 1 1 . 81 Te9339 J.6S574
261 1 1 . 31 $.9418 (6810
26a 1 1 . @1  (.9208 Ge6860
268 3 1 e 8 1 6.8T8E Z.7117
27 1 1 o8 1 3.B25C (7545
21 1 1 " 1 L7689 Gee0sl
212 1 1 8+ 1 .+7194 0.8643
278 1 I 5 s 1 .e6829 ..913

O BES Axge] AFdHed HR
Simulation results of proposed TDM/FDM translation

system.

oh. oleigh B Al & B
k7] flEke] BB 2] &
at7b EES e KBl A& MM B

Jikel #E= 3

ol A B Fo] EAlo) ErstEE sl  EEIE
e FEE vk 04 FANBE
Folzl fisl A FFel kBor S k#Rct
VA 2w 5Fe HEEel %J@V#Ol A 8Bl
FRAMNY & o] 83 S E dadskgicth o
oF zhg ubwlol] 2|8l FHitHl J?f.ztﬁ el g &
Aol 4] 283 BPFE ##ffasle] §F 4 “lﬁ“a"?

ol A el ez} MEFDCT Aolel-& &3}
Alckxl AlLwlel 4 " agt FANREE 012267

X 10°M/S. ch. & BE#F2| Asticl F15%~40%
w5 sk g et
o714 REd - fiaémjk%-;, TDM/FD

Mg i 2| ﬂTﬁEEﬂfo«v }
WA~ ES Lerale 12x 9] TDM/F DM## i -2
7 3+ e] (PRIME 750) o] 2] 8}ed Al ol o] ¢ 6lod 8
ebet A& 2halshalet

Slskel ey
20 O

g

177

www.dbpia.co.kr



SHBE S G AL 84— 12 Vol. 9 No. 4

ty

(2

4)

(5)

(6)

M

(9

0

12

£ * X W

S. Darlington, “On digital signle ~sideband modulators, " [
EEE Trans, Circuit Theory, vol. CT-17, 409-414, Aug.
1970.

C. F. Curth, “SSB/FDM ultilizing TDM digital filters, " I
EEE Trans, Commun., vol. COM-19, 63-71, Feb. 1971,
S. L. Freeny, R B.Kieburtz, K.V.Mina and S.K. Tewks-
bury, “Design of digital filters for an all digital frequency
division g
IEEE Trans. Circuit Theory, vol.
1971.

S. L. Freeny, R.B.Kieburtz, K.V.Mina and S K. Tewks-
bury, “Systems analysis of a TDM-FDM translator/digi-
tal A-type channel bank,” IEEE Trans. Commun., vol.
COM-19 1050-1059, Dec. 1971.

division multiplex-time multiplex translator,”

CT-18, 702-711, Nov,

A, Peled, and S. Winograd, “TDM-FDM conversion requi-

ring reduced computation complexity,” IEEE Trans. Com-
COM-26, 707-719, May 1978.

S. M. Yang, “Reduction of computation in TDM-FDM tran-
smultiplexer, ” IEEE Trans. on comm,, vol. COM-29, no.
5, 749-750, May 1981.

S. L. Freeny, “TDM/FDM translation as an application of
IEEE Commun. Mag., 5-15,

mun., vol,

digital signal processing, ”
1980.

M. Tomlinson and K. M. Wong, “Techniques for the digi-
tal interfacing of TDM-FDM systems,” Proc. IEE, vol.
123, 1285-1292, Dec. 1976.

M. G. Bellanger
me for digital FIR filters with applications to multirate
IEEE Trans. on Acou., Speech,
ASSP-26, no.1l, 50-55, Feb, 1978,
M. G. Bellanger and J. L. Daguet, “TDM-FDM transmultip-
lexer: digital polyphase and FET,” IEEE Trans. Commun.,
vol. COM-22, 1199- 1205, Sept. 1974,

M. G. Bellanger, G, Bonnerot

Jan.

and G. Bonneret, “Premultiplication sche-
filtering, " and Sig.
Proc., vol.

“Digital
filtering by polyphase network: application to sample-rate
alternation and filter banks,” IEEE Trans. Acou.,
ech, Sig. Proc. vol. ASSP-24, 109-114, Apr. 1976.
G. Bonnerot, M. Coudreuse and M. G. Bellanger, “Digital

processing techniques in the 60 channel transmultiplexer, ”

and M. Coudreuse,

Spe-

4k §8 W (Chong Yeun PARK)
195142 A23H 4
196943 A~19735% 2 A | R XEBRE
FIAH (T
1)
1978% 3 §~1980%4 2 A | Bt KM X
BB FIA
FH{ Tt
198043 A~19844 2 A | Wb A MKk
BB TR (T84 +)

1974 4 A~19774 2 B | @R A GHERE - T2
197793 A~1984F 8 A I I THAAMELLE T T4H
19845 9 A~BL7E | 1L BUA AR S 0 SR

178

13

149

15)

0]

an

8

19

0

@1

@

@3

@9

IEEE Trans. Commun., vol. COM-26, 698-706, May1978.
M. J. Narasimha 24-
channel transmultiplexer,” IEEE Trans. on Acou., Spee-
ASSP-27, no.6, 752-762, Dec.

and A. M. Peterson, “Design of a

ech, and Sig. Proc., vol.
1979.

M. J. Narasimha, “Design of FIR fiiter banks for a 24-
channel transmultiplexer,” IEEE Trans. on Commun., vol.
COM-30, no.7, 1506-1509, July 1982.

Rashid Ansari and B. Liu,
using all-pass filters,” IEEE Trans. on Commun, vol.
COM=-30, no.7, 1569-1574, July 1982,

H. G. Martinez and T.W. Parks,

ration response digital filters

“Transmultiplexer design

“A class of infinite-~du-
of sampling rate reduc-
tion,” JEEE Trans. Acou, Speech, Sig. Proc., vol. AS-
SP-27, 154-162, Apr. 1979,

A. Fettweis, “A simple design of maximally falt delay di-
gital filters,” IEEE Trans. on Auoio and Electroacs.,
vol. Au-20, no.2, 112-114, June 1972.

H. G. Martinez and T.W. Parks, “Design of

digital filters with optimum magnitude and attenuation po-

recursive

les on the unit circle,” IEEE Trans. on Acou, Speech,
and Sig. Pro., vol. ASSP-26, no.2, 150-156, Apr. 1978,
T. Saramiki, “Design of optimum recursive digital filters

with zeros on the unit circle,” IEEE Trans. on Acou.,

Speech, and Sig. Proc.,vol. ASSP-31, no.2, 450-458,
Apr. 1983.
N, Ahmed, T.Natarajan and K. R. Rao, “Discrete cosine

transform, ” IEEE Trans. Comput., vol.
1974.
W, Chen, C.H.Smith and S.C. Fralick,” A fast

tational algorithm for the discrete cosine transform,” IE

C-25, 90-93,Jan.

compu-

EE Trans. Commun., vol. COM-25  1004-1009, Sept.
1977.
M. J. Narasimha and A. M. Peterson, “On the computation of

the discrete cosine transform,” IEEE Trans.

vol. COM-26, 934-936, June 1978.
M. G. Bellanger, “On computational complexity in digital

Commun. ,

transmultiplexer filters, IEEE Trans. on Commun., vol.
COM-30, no. 7, 1461-1465, July 1982.
FheifE, “TDM/FDM#iA 49 o Bt 2 Wmeefiolg

M7 ARG R, BEILKARE 1984, 1.

www.dbpia.co.kr



	多相回路와 高速DCT를 利用한 12채널의 TDM/FDM 變換
	要約
	ABSTRACT
	1. 序論
	2. 變換原理
	3. 高速DCT 앨거리덤
	4. 原試型필터의 設計
	5. 變換時間의 短縮을 위한 多相回路의 具現方法
	6. 提案된 시스팀의 變換時間 및 檢討
	7. 復調過程 및 컴퓨터 시뮬레이션
	8. 結論
	參考文獻


