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For the phase unwrapping problem along the unit circle of the complex plane,

we newly developed the self-reciprocal polynomial division which generates a new Sturm sequence.
This Sturm sequence enables us to compute the unwrapped phase stably. Moreover, we newly defined the
self-reciprocal subresultant, as the determinant of a certain matrix, and developed the relation
between the signs in the Sturm sequence and those of the self-reciprocal subresultants. Then, by
replacing the iInductive computations of the Sturm sequence with direct numerical evaluations of the
self-reciprocal subresultants, we can compute the unwrapped phase without suffering from the
coefficient growth.

In APSIPA 2018, for the 180-degree ambiguity resolution of a two-dimensional vector field, we
proposed a branch cut type solver which is inspired by Goldstein’ s approach for 2D phase

unwrapping. In ICASSP 2019, for 2D phase unwrapping problem, we showed the effectiveness of a new
convex relaxation formulation.



21T
, 2
1970
3

a

a 29
, MRI

b 30
29

CT

14
5

4 re 4 ret(@+2m)
r - r
s - I L N
0 e 9| / =m
(r>0,i2=-1) 0+ 2
1. 2t n n
2
NP
MRI
X CT
MRI
MRI
2

K 5 4

21

28

\

CT
MRI

ADMM



International Conference on Sampling Theory and Applications

30 Asia-Pacific Signal and Information Processing Association
Annual Summit and Conference 2018
Special Session
Special Session
Univ. Grenoble Alpes Laurent Condat
2
2019 International Conference on Acoustics, Speech
and Signal Processing

MR
MR
BCCB

GAN

1
" ! , vol. 46, no. 10,
pp. 393-397, 2017.
http://myosj .or . jp/kogaku/backnumber/46-10/

19

L. Condat, D. Kitahara, and A. Hirabayashi, "A convex lifting approach to image phase
unwrapping,” 2019 IEEE International Conference on Acoustics, Speech and Signal
Processing (ICASSP), 2019.

! , 2019.

s s , "2 BCCB

MR - , 2019.

D. Kitahara and I. Yamada, "A branch cut algorithm for 180-degree ambiguity resolution
in 2D vector fields and its application to single-frame fringe projection
profilometry,” 2018 Asia-Pacific Signal and Information Processing Association
Annual Summit and Conference (APSIPA ASC), 2018.
D. Kitahara, M. Nakahara, A. Hirabayashi, E. Yoshikawa, H. Kikuchi, and T. Ushio,
"Nonlinear beamforming via convex optimization for phased array weather radar," 2018
Asia-Pacific Signal and Information Processing Association Annual Summit and
Conference (APSIPA ASC), 2018.
D. Kitahara, A. Hirabayashi, E. Yoshikawa, H. Kikuchi, and T. Ushio, "Nonlinear

beamforming based on group sparsity for phased array weather radar," 33 SIP
, 2018.
D. Kitahara, L. Condat, and A. Hirabayashi, "1D piecewise smooth function estimation
with spline functions,” 33 SIP , 2018.
, , , , "2 MR
, 33 SIP , 2018.
3 , 33 SIP
, 2018.



' 24 , 2018.

, 62 , 2018.

, , 2018.

. , 2018.

R. Kawami, H. Kataoka, D. Kitahara, A. Hirabayashi, T. 1jiri, S. Shimamura, H. Kikuchi,
and T. Ushio, "Fast high-quality three-dimensional reconstruction from compressive
observation of phased array weather radar," 2017 Asia-Pacific Signal and Information
Processing Association Annual Summit and Conference (APSIPA ASC), 2017.

, , , " MRI,™ 8

, 2017.

, ) , MR

U032 , 2017.
D. Kitahara and I. Yamada, "Algebraic phase unwrapping with self-reciprocal
polynomial algebra,”™ 2017 International Conference on Sampling Theory and
Applications (SampTA), 2017.

http://research-db.ritsumei.ac.jp/Profiles/134/0013393/profile.html

http://ww.ms._is.ritsumei.ac.jp/publication.html

¢y

@

Laurent Condat

Akira Hirabayashi, Isao Yamada, Laurent Condat, Eiichi Yoshikawa, Hiroshi
Kikuchi, Tomoo Ushio, Yuji Tezuka, Sanae lha, Atsunori Kashiwagi



