—ALHEAN BT EREEES (CEEE e
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS IN2016-143 (2017-03)

BLHITTRE 22 TR — 7 I IRE SN B RVUTIR T 5
Bt v o v 72 ety b7 — 7 MEHEE S O et
(ZZ T

T EESRAHRS & AT LT WA VAER T 191-0065 HUUES HEF i A3 . 6-6
T EEHRY AR o 27 57 A R T 191-0065 FELHH B A3 T 6-6
E-mail: {shun-sugimoto@sd.tmu.ac.jp, {taida@tmu.ac.jp

HS5FL USSRy b2 DX BARBIFEE XY P 7 =218V T, PREYEERB LYY v ORERAICET
e e EEBINT 2 2 L3 —RINCNEECH 5. AT TR, *v bU—2 LOREISA F 7 Ak
AR REZFHT A2 LT, v b7 —I7MEEZRIT % Laplacian 177122W T, Z OEAED B I HEE
A THLILZR LI, COFEKREE Ry b — 7 HIBELIFIIN S, £/, v P — 7 HIBRICLBEAERY
FLOHEERM ORI NOOH 5, HEINDEFAME - BART7 P VOREICIZRARD D, £/, BIFEICIE
ETOEAHEHDERVPBIMTE 2 EBRL 2w, AT, Efitry> vy 702252 LT, Btk ->
THRONBEAME - FHAEXY LD 6, Ju4 D Laplacian {7517% PR T 2 FiE 24T %, Laplacian 17751
ZEMETEIL, ARy P20 RuYRY v I OEAL EORERN S I LN TE S,

F—7—K [Hffit > v/, Laplacian 1741, FERFRTHI, WEfAMHE, EAGX27 by

Reconstruction of Network Structure from Incomplete Set of Observed

Information by Using Compressed Sensing

Shun SUGIMOTO! and Masaki AIDATT

1 Faculty of System Design, Tokyo Metropolitan University
Asahigaoka 6-6, Hino-shi, Tokyo, 191-0065 Japan
11 Faculty of System Design, Tokyo Metropolitan University
Asahigaoka 6-6, Hino-shi, Tokyo, 191-0065 Japan
E-mail: Tshun-sugimoto@sd.tmu.ac.jp, Tfaida@tmu.ac.jp

Abstract On complex large scale networks like social networks, it is typically impossible to observe complete infor-
mation about their topology structure or link weight directly. Recent research has proposed the network resonance
method that enables to estimate the eigenvalues of the Laplacian matrix representing network structure, by using
resonance phenomena of oscillation dynamics on network. In addition, we are developing the estimation method of
eigenvectors of the Laplacian matrix based on the resonance. Eigenvalues and eigenvectors estimated in this method
have errors, and realistically, it is not always able to be observed all of them. In this paper, by applying the compressed
sensing, we propose the new method reconstructing the original Laplacian matrix from a part of its eigenvalues and
eigenvectors. If we can reconstruct Laplacian matrix, we expect to understand topology structure or link weight of

social networks.
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