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i E. EEMRETFHAPFE (ADSL) MEARRAKFEHEGAR (TCM) FEMEME, HER
WT TCM it Jr sk, RAREAAEX BT R P ARG 8 88 (ADSL Modem) NI, &
Matlab 45 2%+ R TCM SRR TCM W RGEHT TH R E, SREVNEEHELTHTEE.
XA EHEFA IR (ADSL) ; MR IBIER (TCM)

Abstract. In this paper the technique characteristics of asymmetric digital subscriber line ( ADSL) and the princi-
ples of trellis — coded modulation (TCM) are briefly introduced. The design and construction methods of TCM,
especially the application of TCM in ADSL modem are studied. Computer simulations with matlab programming are
performed for ADSL systems with or without TCM. It is shown, the performance of the former is much better than
that of the latter.

Keywords: ADSL; TCM
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Abstract; Combined with the principles of wavelet-transform ( WT) and independent component analysis (ICA),
wavelet transform was used in two-dimensional face images, which were decomposed into sub-bands with different
frequencies. Then sub-bands with low-frequency component were decreased by principal component analysis
(PCA). ICA was used to extract the features from face images. Training samples and testing samples were sepa-
rately projected onto the feature space. Finally the method of the nearest neighbor distance was used to finish
recognition. Experimental results on ORL ( olivetti research laboratory) face database demonstrate the method of
face recognition presented in the paper can get satisfied results.

Keywords: face recognition; wavelet-transform; independent component analysis; principal component analysis
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A,.=LL1i—p—tr 2‘1 LL1, (i=1, 2, ---, ptr) (1)
#wE A (i=1, 2, -, ptr) ARBUIGHAN T ZEM G, Bl



/N 3 5 3 S TC AT AE A SRR o A 1 A 9

1

‘;t—ZATXA (i=1, 2, -, ptr) (2)
Heb, G € R, YNGR MR (E AR i B R AR N
GT=AT - : (3)

FHh, A € R ‘%n‘ﬁﬁfﬁ%ﬁﬁiﬂ‘]ﬁﬁﬂ@, T D95 ALY [ E@ﬁﬁﬁ%*ﬂﬁiﬂ@?ﬁﬁ?o &’
WITEER G WRHEERR R A, (i=1, 2, =, co), BH Az = 2h,, KK

A 0
ﬁrﬁ‘]%%ﬁ:\.ﬁ i (i=1, 29 :".’, COI), mIJA= Az.. ’ T= [t19 Ly, =, tcul]o
0 Ao
BEHEAT d MR ARIHEEN N MEFER B e, (i=1, 2, -, d) RMBEFETZE, H
A, 0
, A,
@dscolo ﬂtﬂd-, Ad .. ’ T.1=(t|, ty, -, td)o E{‘BEEFMH@'H‘%yg
0 ’\col
M=A;7T. (4)
Hf, M € R, A, ER™, T, € R*™, BREABFEMNELN
AAall = M x AAl o (5)

Heh, AAall € RY™, AAl € R™'"™ | AAall HE4LEER,
RJa, X BERIZRHEA AAall Fi| A FastICA %&T%&ZE{_LHEE%WT Hp,
WT € R, MBI HT2508 S N
S=WI'xM ' (6)
H, SE€R”™™, WT € R, M € R, BIEHIABIGHIVIGEEA A, € R™ (i=
1, 2, -, pr) BN EF2S06] S LR, 5
Y, =A,xS" (i=1, 2, -, ptr) (7)
Hep, REFEHY, €R™ (i=1, 2, -, pu),
FEARHAR, HEEMREARITHE/DETHRNA (b, BRSK B, P,
B, € R™ (j=1, 2, -, pts), SIS BT S £, W
YY,=B;xS" (j=1, 2, -, pts) (8)
Hep, REEEEYY, ER™ (j=1, 2, -, pts),
BjE, FABESEERANR A, BOASENEEREEMIAEARPHRE YY,
(=1, 2, -, pts) SXHISHEINGHEANBEY, (i=1, 2, -, pts) FHITREEEL
8, BJEREEEEA A h 5 R FCBE B B /N VI R A B R 25 3

3 KRERAERT

LW EORA ORL AR E . S EER 400 KEH, Jt40 DA, BIMAFE 10
MARKMESSREHAKRER, ABHEHERE (%Eﬂﬁﬂ%:ﬁ%‘bﬂ%ﬁﬁﬂ%‘ . ER)
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AR A FHER AR (2006 &5 F)

Rl (RIRGEEE RRIRGE) 2B, Mok, XEEBGHFINANFAZAR,

AHEE N 112 x92, JKEESR A 256,

BB R~ AR R G P — N EEWIS, FLE SRR, HEBEEN
FABE . WA LT RETRA M E R R R RA KRG R, ALRBLEE
RAVDEAES:, BEFEANEERS, BAOMER, REBENERE,

IR, ArRIBE BRI M/ K% (Bior6. 8, Db2, Db4, Db6, Db, Haar) #f7—

JB/NBE BT BESLE, 1REIZ 1 MR

1 BFFARMEEMOARIANER B ;%
o Bior6. 8 Db2 Db4 Db6 Db Haar
FEAS
3 EYIZR 87.9 89 91.7 94. 2 88. 2 81.4
5 WEINGR 92 92 93.5 90 92 79.5
7 BRI 97.5 95 95 93.3 93.3 86.7
9 IEI 4k 95 97.5 97.5 95 97.5 90

M1 SIS RATH, SYIgEEA N 3 §Emt, 5 Db4 i Db6 /| i Hk B 55 R
B, EFRBIEKET 90% M b, SYNGEEARE M) 7 6L _EEF, R Biod. 8, Db2
1 Db4 /N RBAD RS S 1Y Db6, Db8 I Haar ELF, EHIRFIREES T 95% L L,
WS EOlEl, R Db N REUEERCRRK, MERRBHREBRAEN. B,
A3 NI B B 1 4% Dba /N BB BGHAT/INIAS 3

22 BURA/NEZH (Dbd) FR/NEBHFT T BRI R, BAFA TN
WA BB, MHARRERRNEM, YYIGREA N S BT R, R/
FRHRiIRIRAR LT/ NET A, BB 3%, WiX4II%GEARES S B LR, &
FHRPIREIEA BT/, BEEERRHIRPBEER, —MBHT 3% ~5% . HiLik
B T /MBS B AL B B A IE B IR B R R R B TRAHIERA

£2 BHRMDBEERHABRRINERLE B %
o e AN (DbA) TN
1 g 73.3 61.1
2 @ISR 84.6 71.6
3 RN 90. 7 87.1
4 IEYILR 85.8 88.3
5 iEIIZk 94 87.5
6 EJIZR 95.6 90.5
7 g% 95.8 92.5
BRI 96. 2 9.5
9 E I 97.5 97.5




NP5 I ST TR AR R R 0 11

FRE IR B MER AR OF S, BIEERSEEERMBEAWNIRGE, &£
3 KT WT-ICA FE: 5164 %) 2DPCA i F ARRBIRGIRBIZ R, Kb d FRiERK
R B, W3 LRERTH, LGSR HIRA 1 ~9 Eef, WI-ICA FEH
PRISCR I B L 2DPCA Hikdy, IEFRFI R 97.5% , ] WL WT-ICA Jr i X AR R 1L
RBEMAER, WENFESEEEF R RREEGRER, RAIBRER,

F3 WT-ICA 52DPCA 77 ERI ABIR RN R LLER B %
w . ‘
WT-ICA FiE (d=15) 2DPCA 7% (d=15)
BAR
1 WE V%% 73.3 65
2 fEYIk _ 84.6 79
3 BN 90.7 84.2
4 EYIZ5 85.8 85.8
5 IElgk 94 89
6 ¥&@1I%k 95.6 87.5
7 W@ 95.8 90
8 PRI 96.2 93.8
9 IEYILk 97.5 92.5

MER1 ~R3 HELBRERBHUTER:

(1) 43%4% Bior6. 8, Db2, Db4 /MR, AKIESPAIRHEELKR, WILELT;
1] Haar /N BREACBRBUR B: 25 ; Db6 . Db8 /ME RABALHISUR — . Bk, HBESEKI/N
PR IER PRI R BRN, NEBIEK PR, Dbd NEREECREL, Tl LmEs
Db4 /g pRECHEAT /N R B

(2) ANgEBRe/MNeEsUs, RIS RE TIRERKARER . AR Bkt
B RA B /MR B IE SR A RA BRI, RA/DBERERIER AN R BE
Ho

(3) ASUHTHE M N RA O7 B8 B R IHAROR , Rl S UNGRREATE 5 1B 1L By
ERRARER, WR2 T 5% E, Wik T FastICA B H: X AHAESR BN 24 %L

(4) WT-ICA J5:5 2DPCA J7isMtk, EIEFRIRGIR LAY RS, B WT-ICA
I EFE NS B P REE A RN ARG, E LB RE

4 REERE

N EBREB B FEFSAHENE, WERARE ., HEIM, RERRE. 2
B, URARBERNE . £5%, FRARFHEIELRZBZMIIRERH T, &
SCR RN BT RAL R, BRI B EEEE R, BOREMESHTIR, &
BOMRE T IERIRAE, MAFLRRAT TR mERFEARERPRARGE, ER



