5526 855 6 0] R X @ K ¥ ¥ #t Vol.26 No.6
20094E 12 A Journal of East China Jiaotong University Dec. ,2009

X EHR S ;1005 - 0523(2009)06 - 0044 - 04

& T DSP ¥y B 2 F i & g /M FERYIZ T

FH&H, FRA FAR
(AERBA 0T TRER I 8 10013; 2. BRARFRE SHHEEMERL, L3 100190)

RE ik it 69 2 —#7 v DSP TMS320LF407A h £ HE A K0 &, H 8N BT M EYRBA B K4 RT, PEHBER
HMERRLSERPRUBR,EHEHRAE N LME DR K, B DSPE KA PWM 24269 B b A,

* @ F:%4 % ;DSP TMS320LF2407A; PWM 2 4

FREAHKS P23 SCRAERIRE: A

R LT T BOR IR K , AT B R BEDL AR A SR o R )32 . B RENE R 8
SHAFUURRTRA OB RRERR S, T AL E R AR DSP AR A EHIE . B
AN B AU AT LA TR BE 7 16 RS AR A AT R R R R, B— R RETAENLEA,
HBFR AR BE e B B SRy s s B 18 B R AL B
HEERER . BISASARGE THHBA . & 3hiEH BT AR REBE AL LRI FRRR A S
s, BRI RHEAR NG EE,

ASCE SRR SRS N ERR AR EE ST N F RS EERENSEER
£ BBhiRBIEL | B 3hET IETT BB AT BE

1 RENEHET

ARG F B DSP = HI R MR G s HLIR S | B TR SR 4 A, S WIRE 0 1 FFoR o
1.1 EFER

PWM B 5 il s sh s SUs R A B . PWM R EEARA R —MEHaEH
PLECBL PWM f i, (B BT I E K PWM B &

He B o AT I RE IR L I, T EL SR K AL SO I, B GLLES

RN AR RS, BOh—FiE DSP ISR, ASCEM " "

) TMS320LF2407A LA 16 {3 5 £ P9 4% A1 30MIPS K934, ) )
R, R BB, BANERA | ® @ @

W10 AL R Heds BET PWM R EHE R, B i
LA 1L A AE AR R BE PWM I TAE 7 X SR A

BRRe. B
g LSS BHES
ZS LA B FEIX I (8], i i) o1 25 HU T TR SE X i PWM v :>

B9, BmMATERL R VLIRS B BB, CAP AN
BIRE BRI R H TR S s
TMS320LF2407A 18 E#E R, AT REL R
5o PWMI,PWM2 1k 4 fa] R A8 H1L 84 42 il {5 5, PWM3,
PWM4, PWMS5, PWM6 15 2 MC33886 it Fr ¥ {5 S IR 3h

bl

LIRS HBiES

1 REBHLMIER

KR EHE:2000-04- 18
EEDE IIAAHETEHESEEST H (GII09506) ; 438 K EBF B ARBI R T H (07DQ04)
EEWMMT - EBEH0975-), 8, AN A L R yS B TEE,



%ol EHN,% 2T DSP AT LD FERBT 45

EHR AL, TI/NES M AEE NS B AR B USRI /N R E EE
1.2 HBHEER

BN ERAERRTA, HRAEABEREN 12 VN ER KSR 55ZY109. Hl. HHLEKZ)
LR F & R BUE B MC33886, BB AR 2 /R . MC33886 (¥ TAEMEN 5~ 40 V, HEAFH
B IR E), INT A1 IN2 RSB0 - MC33886 A9 PWM 155 A% A 1, OUTL 1 OUT2 435I E:3K 5 e AL P o ,
D1,D2 KRB

vcc

lII | 133 oF 7] ccP V4 a |
| 11 V45 |+ 470 F LT
pSP M 3| N V416 :r

P 19] TN OUT16 'II

ouT27
18} D1 OUT114
0UT215

TMS320LF2407

13}, D2

10 k PGND { 11 ]
1 | AGND PG |12 |™—
MC33886

2 FULEZNEG R

|
(e L)

1.3 ®WRER

1) B

B R EE RS R NRAHE, RIS E SRR R E SRR RO, R —
EREERLINER M AREH . X TRERNFEERAE:. —RBRALIMCREERE, 5 —KR
FBGL, BHEkBREX G BRATHERT SRR, HEFERG LS THEESHR A, i
HE BB S R 5/ 28 T — K SG-2BC fE R BRI AR 40, MERBMEA TIEHA
J06) 45 i e O BB 48 5 B 1 1 £ X BB XA ek LA S IR R S S 0 R At S R Ay e R AL, DA TR
HOLRTII . BRARIE NI eE BN 3 FTR , AR | SR e JE, X R R it e FE AT O, 6 ) AR L = K
B, S T AR AN IE S I ThEE

P BSR4 R A B8 BT RELEE [ f EA TR R Bk B TA/EHL IR R 6 V I SRM-102 BUAEHL,
Fwl i BRI I 4 BT, SV M S PWM B 5 G 2 LR AR R MR R, AT 8 AR5 R SL 3R
REDLAEH

vee | veC
¥ [l e |
‘._......
8 10 kQ PWM &
3 N &
T - DSP |
gy 2 _ e oD

\
E
[
&

2(!)0[ 3 NQ

-

B3 BeRNR% B4 eolis B gk
2) BN '
BRIE/N AR ES TR, S R AR PRI NAE G HRE AR BRI



46 £ K X & K ¥ % it 2009 4

BRI . BRI T A IR RTS8, BRI E AR RS AR
SRR, Mt B, e N 2R BE ARV BB T W B A B B B S LR IAAR T, —
BRTHEBRRNSE

GA%E, AR S CS3020 MA/RIGRRED)  TE A RAR 51 I _LiEH 14 10 kO MR,
W ES AR DSP #) CAP BRI, NTIS B S ERBEMXMKNES, LRERET ., X
HEARX N

- TXr (1)
Lenz = temt

A o WK 1 A E PR THEUE ; 1 MRS 2 AN R GP BB 88 FUTHEUE s o /D EIAT
W,
1.4 HBiESHR

BT/ EME NIRRT, FE M B AR, Pk 2 VER LIRS R, 6 V
MIREDLE IR, —B& 5 V A& a3 ke , DSP 1 3.3 V fte L R — 3, A IR EH AL WA 5 Fim. DNERNE
HIERA 14 12 V/2 000 mAh ) Ni-Cd AT FEH HL I, 22853 K5 FE 2% 7805 #K748 5 V HLIE, TPS73HD318 # H 4%
#4 +3.3 Ve RBABRER RN TH, BHRAESH AT, B0, hEREE R, R
MEHRRY Z R REERS,

=30 12V L2 v a2 33V —
Bl 2 000 mh o
# 5V [ mma
5 HREERS
2 REREET
2.1 BHEZ®

ERR ARG TR K BUE LA FSEORES/NE BRI, SO H BH. Bt
MER—FRAREERYE BRE ARELEAEENESAE, P RAT PID BHERKE /N EEH
HIBIE , AT SE BN R RS ), B RE RS0 6 Bms

+

H | PIDF¥ Kb
R (E W

BRI

6 B PDERIER

2.2 BHgHmEgt

AR CCS2000 FFR V&, REHBL CEFIE, LHESHHBNEBESHEI L, RAK
ALK B T, DME TR, RAKM FEhih it soat 2R IR s LIRS A e dLE BiE
B RS R,

NERERRIEIN 4 ms, BE TN 10 ms, R DSP shMiSC8, 41 5MERELE ) B9 B 1K e
£ GPIO M#EA DSP, @1 2 GPIO WPRA BN AT HIB /N E R BB BB P 0L . H/NEL WA, DSP % 3%
AFRER PWM 55, Eml MU AR, fNER BIME . ARESEROERAR, EEEN



%6 BER,% AT DSP KA FBE /D ERRIT 47

B AE R, DSP REBBHN MRS K
HA7ER AT TR B PWM,

35 RGO IB A L SR B 22 R BT S A ML B ] Tt
ST R, I 7 BR. MAEBTE FATRR 5
RIS IR R R K, B BRI  RE AL IR SR e
T PWM 0 52 R, Y ARHLES f B S ‘

b

ERUE, REED, PWM 525 RN, B RS m’f“* .
3 RER RMEE NELH BERATH
2
Bl HE (Hp AB, CD N HIH, BC AT E)MEF N 2 BEB
ST SEI A, S A 8 B, MALSIR T/ s ‘[ =
FEFRARBMARELRAAE ATRERN o o B
A, A LT U E R NES . A, TR el e A
/NI 3 B G L SRS 9, 7 )
AB, CD EATHE A8 BC th, fERTH PWM BEahEE: AT
BIRBRET B AR — A TR B R 1 T
91 KBRS R, L BLES 3 TRCR TSI
F IR IR, SO B 4R, S, T
TR 13 RO,
‘ M7 RETRFIER
[ l l IB C' lB CI IB
A 4 A D A

8 INEETHEE
4 it

st /NEATER B P IR ZR A SCR A TER BT TR BHBORA T IIREE K H) DSP
BB, RBRA S . BEERAR 1 ML AEITH AUMPRENRT RSt RE, R—TA
BTN FARRGEAR . BEEBTEAN CHER, B/ ERNRSRER#®— 57 K, BEESAM]
FriscAR f s BE A RERRFEZE B BE A, W LAJEAG I B IR I S 0 4608 2 7 T RS R R B W o

2 30H

(1] ¥ B, 03%,% F,% ETRAINEE/NEMNH SHED] TRV E 5% ,2009,17(2) : 380 - 382.

[2] E85 EF MC689S12DG128 FIE AN E BT[], TWAES B 3ifk3RE ,2009,(3):37 - 40.

(3] XNF0, % H,IL ¥ ,%.DSP REE-Se i dl A IM] . AR JE R AT 2 K2 AR, 2006.

(4] FB2HE, F 3. @bl DSP #H—T1 #:%] DSP LA M] . dbEC AL RS AR K2 i Rttt , 2004

(5] M3 15 RRA% A FER BN A [ M. BRI e bR B K 2 i Al , 2006.

(6] BT, ZBE FHRERENRITI]. etk 510%,2004,(1):39-42.

[7] E® . CIESBAERITIM] .2 4R . Jba B4 K Rkt ,2003. (THF 64 W)



64 R X @ K ¥ % # 2009 4F

dio Processing, 2005, 13(3) :441 — 450.

(2] Marques J,Moreno P J. A study of musical instrument classification using gaussian mixture models and support vector machines[ DB/
OL] . http: //www. hpl. hp. com/ techreports/Compaq — DEC/CRL - 99 - 4. pdf. 1999 - 06 - 10.

(3] Charlie K. D. Adaptive music classification using neural network architectures[ J] . The Artificial Neural Networks in Engineering Confer-
ence,2000,34(16) :917 - 921. .

(4] Benetos E,Kotti M, Kotropoulos C. Musical instrument classification using non-negative matrix factorization algorithms( J]. IEEE Inter-
national Symposium ,2006,15(3):1-4.

[5] Usama Fayyad. A tutorial on support vector machines for pattern recognition J] . Data Mining and Knowledge Discovery, 1998,12(7):
121 - 167. ‘

[6] Lee J, Chun J. Musical instruments recognition using hidden markov model[ C] . Computing Literature, South Korea: Conference Record
of the Thirty-Sixth Asilomar Conference,2002.196 — 199.

[7] Suykens J A K, Vandewalle J. Least squares support vector machine classifiers[ J]. Neural Processing Letters, 1999,9(3) :293 - 300.

(81 8 R.FENESHFHEAFED]. KU BEREHEARKE,2004.

Classification of Music Instruments Based on LS - SVM
LIU Jian-hui, ZENG Li-hui, LIU Zun-xiong
(School of Information Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The algorithm of least squares support vector machines (LS - SVM) is proposed for classification of music
instruments to recognize them. The corresponding music clips are chosen as experimental samples, and feature selection
including spectrum features, short-time auto-correlation coefficients, MFCC, etc. , is implemented , and then LS - SVM is
used in the categorization. The simulating experiments of four traditional musical instruments are conducted to obtain
classifying accuracy and running time . Meanwhile, logistic regression is also used in experiments as comparison . Accura-
cy rate of LS - SVM and logistic regression are respectively 96.5% and 92.5% . Running time of LS — SVM is less
than that of Logist. The results demonstrate that LS — SVM possesses better performance, and can be generalized to cope
with other practical classification problems.

Key words: LS - SVM; musical instruments; music feature
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A Design of Intelligent Trajectory Car Based on DSP
ZHANG Yong-gao', LI Yin-ling' , NIE Shui-guo®

(1.School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China; 2. Patent Examination Coop-
eration Center of SIPO, Bejing 100190, China)

Abstract: The intelligent car adopting DSP TMS320LF2407A as its kemel is designed . The paper introduces the hard-
ware and software design of the intelligent car in detail . The intelligent car uses infrared sensor to identify the path. The
movement of the car is driven by the motor. The speed and direction of the car is controlled by PWM of the DSP.
Key words: intelligent car; DSP TMS320LF2407A ; PWM control
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