BIRLIEF RRRE
IPSJ SIG Technical Report

MR T —2EIRICK S
Za—=JIllxy b7 —UDEEDR

Al R Rk a2

BLE Bl oRRICHEY, BART -2 0B8R EREME T 2 -0 0&ERETFIEIRD Hh
TW3. MHKT — XK (TDA) 37 — RO DTRETFARET 2 BB W20, SRR T — X
U CHEAAJRER BT TR TH 5. TE, —a—I 0%y h7 =2 3@EWHEEERT 5T, ZONERES
2L ERIIRRSNEETDH 2. AFETIE, TDA ZHVT=2— I 0%y b7 — 27 DNEFRIBREE % fif
W32, 2y M7= DEBIBY2EMEELZSEEGL L TIX TDA 2175 22T, Betti K4 H
R LU ZMAENRSEZME L, BMESHNTRRICS 2 282 ERINCAL 22T 5.

F—J—F ERECE, R - iR, =2 —F 1%y b

Structural analysis of neural networks
using topological data analysis

YUSEI ISHITHARA! YOSHIHISA SATO?

Abstract: Advances in information technology have increased the demand for analytical methods capable
of extracting meaningful information from massive datasets. Topological data analysis (TDA) is a powerful
approach that can be applied to diverse data without assuming specific distributions. Although neural net-
works have achieved remarkable performance, their internal representations remain difficult to interpret. In
this paper, we apply TDA to analyze the internal representation structures of neural networks. By treating
the activation values in each layer as point clouds and performing TDA, we extract Betti numbers and our
proposed topological features to quantitatively clarify the effects of layer structures on internal representa-
tions.
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6. Average Activation Landscape

JHfFTRER Y — 2RI < Activation Landscape DFHE
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