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Design of Orthogonal Pulse for Prolate Spheroidal Wave
Function Based on Householder Transformation
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Abstract; In using traditional Schmidt method in the orthogonalization of the Prolate Spheroidal Wave
Function (PSWF) pulses set, the maximum cross—correlation value of the pulses set is under the influence
of pulse number, and this method has a high computational complexity. To solve the problems above, an
orthogonalization method based on Householder transformation is presented. The QR decomposition is real-
ized through discretizing the pulses set and Householder transformation for the discrete pulse, then the new
PSWF orthogonalization pulses set is obtained. Simulation results show that comparing with Schmidt meth-
od, the orthogonalization method based on Householder transformation makes the max correlation value re-
duced from 107 to 107" and is not restricted to the pulse number, reduces the computational complexity,
while maintaining the advantage of high energy concentration.
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Fig. 1 Schematic diagram of channel division
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Fig. 2 Relationship between max cross—correlation of pulses

and pulse number of baseband PSWF pulses

P 2 vl 2k b it s AR AN ] Bk A B8 Jik e 2
HAHOCHERE ) e R AH . NI 2 HhmT D& B, et AR
i PSWF Jik AT iE A A iy ok A v, 2 ik A4 v
< 16 B, Schmidt 1EASfb 515 F15E T Householder 42
e 1ESZ A TT A5 B A ik 2 B B R AR SCAE 4 7R
107" ZeAq, T LA A ] ko 2 (B AT R 1E 22
PERE; Skt 4N > 16 B, Schmidt 1F 381k 7 %45
) B DK b 2H A4 e R LA B R AR DR IOk v 4 Y I
A2 PERE G T [ 3T Householder A8 1) IE 221k
T3 A B ok i 28 1) 5 R B A DGR IR 2 LR



EORKE

kbR, FL R T 45 35T Householder Z54217) TF 32 PSWF Jik ik it

55113

—EAERFE107 2o A Dk 2 Y TE A P RERCAT
TERK AN 29 W, 33 P Al 7 1249 21 /Y 1E 52
PSWF Jpk 4 B EL AR SCHE R RO Sh ATE R AN 3% 1 78

®1 BEHFIEX PSWF AP ANERXENSER
Table 1 Dynamic range of cross—correlation of
baseband PSWF orthogonal pulses
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Fig. 3 Relationship between max cross—correlation of pulses
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and pulse number of bandpass PSWF pulses
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Fig. 4 Normalization power spectrum of PSWF pulses
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Fig. 5 Influence of time-band product on energy concentration

before and after orthogonalization
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