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A18 TINRH (BRIEEERY AT LEH. EXRFFMHA)

BEMBE T4 VY ME TN
<HE3ER> Digital Signal Processing, Adv.

[HELFERA]  HFHRENER Zdx gk
[BEH2EF]  1m/AEME [HEe%] 2 [F#EHA] aw [BERR] K3
[REME] HE  RFER] SXHMER REEFE] nAH

[[REDOHE - BH]

T A DB I HAI O TERE & 70 2 W R BT O/ FIECOWTGEE L. ZOBEND
U =—=7 by MENTE KO T E WIS E T ¢ L 2 REISRIE SR SOV TRk
BB, SBIC. HEISHT LA EEMBIC SV TR 5.

This lecture discusses various time-frequency analysis methods, which constitute an important basis
of digital signal processing. They include wavelet analysis and its applications such as subband
filters and adaptive signal compression. We also explain basics of adaptive array signal processing.

[REHBE L NS

R R AT (S~6[R1) 7 — U = & IR 7 — U O BR A O R R JE B Ak oy
fighe, MEATRIEL, WRREEN R & OBESIZ O W TR T 5, il CWigner/ A, FIELEE
AWigner /3455 D Tk A9 5, JEH & L TAmbiguityBd%, SV A2 ElzonTh
W%,

v x—7 Ly MR G~5E) B LUy = — 7 Ly NS ERIEAR Y 2 — 7
Ly MR O 728 O B EEAT OJFFICOWTFTL L. B0 27— o 7B - v
=—7 Uy MEBOFIZRRD, IGH & LTI E 7 L 2 RL3IGIE B IEAES 21 .
WIS T LA 3~5[]) AR LGSO FIEE LTCOT XTI T 4T
T T FIZONTHMT S, MMSE, DCMPEAFED FIEIZ OV T L, ZDIsHE L
CCaponi®, MUSICIESE OBk 5 e E L= 5.

Time-frequency analysis (5-6 weeks): Starting from the relation between the Fourier transform and
Short-Time Fourier Transform, we study ideas such as time-frequency resolution, analytic function,
and instantaneous frequency, followed by real examples of Wigner distribution, Smoothed Pseudo
Wigner distribution, etc. Applications include the ambiguity function and pulse compression.
Wavelet analysis (3-5 weeks): We first study principles of continuous and discrete wavelet
transforms, and the multi-scale analysis. We then study various scaling and wavelet function. We
also treat multiband filtering and adaptive signal compression as application examples.

Adaptive array signal processing (3-5 weeks): We study principles of adaptive array antenna
technique such as MMSE and DCMP. We also deal with Direction-of-arrival (DOA) estimation
with the Capon method and MUSIC algorithm.

[BIEEH]
T . 7 — U =T, BERGT TA AN TANS T AT TS
Required background: Fourier analysis, Modulation theory, Digital filters, Array antenna

[RAEEFmD A& - E#]
VA= GERE) 2L, LB C CENRBEIT S,

Grading is based on reports of homeworks (about 3 topics), and regular examination if needed.

[HRE]
AL 72

[BEEE]
(BEE)
C.S. Burrus et al.  [Introduction to Wavelets and Wavelet Transforms]  (Prentice Hall)
HGEIE B
N.Kikuma [7 477 4 77 7 F il
Adaptive antenna technique (in Japanese)] (A — Atk
Ohm-sha)

(BEEURL)
http://www-1ab26.kuee. kyoto-u.ac.jp/~tsato/ds.html(#Z & K} Lecture notes)

(Z0fth RENFEDER - T4 X77—%F) )
FT7 4 AT U — : KHE H 4R
Office hours: Wed 4
AT 4 AT U—EfEDOF ML, KULASIS THEZR L T 72E0,
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