BEAIEF =R NEE Vol.62 No.2 497-507 (Feb. 2021)

FifiE 53 #] & Dynamic Time Warping (2 X %
7 — 2 FARUE M T

e HREL22) A FERE? fRA G2
S H 20204 A228, %53 H 2020511 A5H

BE 77— Y ORAEREEELEDEETH L2565, Ty VHEETAIZAHTALI-A T —ANEZ 6N
5. LLAads, Ty VR ETAIDLDDOFEEBTIIE, 777 Farv¥a—T4 78R
7= 7 OYEFPADSIR 55720, FFT — 4 RNREDPSREAZBEL 2 5. RRTIE, To0X) Rl —%
ARIZHT L, DUEEADHEMT — % 2 BT 572007 — 7 HUEFHETE 2R R T 5. BETLHE
PERM T, 77 OFEUEZ, 7— 5 ORMEICESERD L 7=y SAAOIIRER LEET 5.
T = A OFWERTRICBWT, T oA ORI TR (V7 ) L72h, MiELzh, #E
THo72)THGETOHUEDS L 25 L)1, FPEEFHNX M & MET/HoE L, KB I &I2 Dynamic
Time Warping il % sk, KHMx AT A2 L CHUMEZGS. Mg TOL—- Ay — A% HE L
TR T T, T — 8 MoKy 7 PR Mg, MUBPEET S 7 — ¥ 5 MORIKRICBWTY,
BEMER 2 EETH Y, 51, T—FICLZPFEPLELRNNT A= PRETH D LA LT,

F—7— K OB, XH45E], Dynamic Time Warping, iff

A Method of Data Similarity Evaluation Using Dynamic Time Warping
with Partition by Peaks

IkuMI MORI»2®  YOSHITAKA NAKAMURAZ HIROSHI INAMURA2

Received: April 22, 2020, Accepted: November 5, 2020

Abstract: There are many use cases for using Al on edge devices in case of the data source and the consumer
are very close. However, lack of training data is a serious problem because the range of data collection of
edge devices is limited. In this paper, we propose a method of data similarity evaluation using Dynamic
Time Warping (DTW) with partition by Peaks for diverting training data that had already collected at other
domains. The proposed method partitions the data similarity evaluation interval by peaks of feature data
distribution and calculates DTW distance for each partition to evaluate similarity in order to cope with peak
shifts and similar in peak shape of feature data distribution. And then the similarity between data distri-
butions is calculated by combining each distance with pre-defined weights. In evaluation assuming the use
case of image recognition, we confirmed that the proposed method can extracts similar images from source
image set even if peak shifts and similar in peak shape exist when comparing feature data. In addition, we
also confirmed that the proposed method does not require any parameters that have to be adjusted by the
user under this evaluation.
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Fig. 6 List of images for evaluation.
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Table 1 Evaluation function and rank-order rule.

FOIERE@ S il JE A4t 1433 Bl
= N s(t, sy) =
BEFE (ke (0,00 S
e v Y U FHRAR K
E7 YV R (F o= I—_ail-l) R JIE
DTW DTW PREHf U

(ZEhk:= [0, 0])

F 72, —ETHED overlap /37 A — ¥ |2 X BINENZAS) &
DL EOFVEDEA MRS 5. Haw 1%, overlap 2°
0 1IEWIT EE TV AHBIR B T O FELRE F-ARE R 12D
&, overlap 78 1 12U\ E & DTW COFLLE SRR F 12T
DT THL. &b, 3l (1) 2B BIEMIE, 4.1.13H
ED pe(2)norm & Ps(@)nopm PTERAEVEIRIT 5 < 72
LEFBFELIZD, BREEDORE /A AI2L 5T, target
EHE OB O 53R E T\ b DS EAIZ Z WAL
BHHZEIIEETAS.

FHl (2) T, overlap = 0 & overlap > 0 DIFET,
PEIEZELCEH LW L 2HEL, =Y m; D&
AWEREAETHSL 2L 2RT. 72, ETH, €7
v VB, DTW SEOREOHEE CHUED) %
b o TENAT LT s e L, AR oa N
MEX#HERET A, 72 21, BT AEHRE) L O
B LR T =Y OHRE ) L L) 13, ZANEMA AN
BboTHRER VWD, BTwailiffe) LI, vl
BECELE SN ONLT L, —7, L2 I Tnewn
EgEED Lid, EWHEECRET 2008w, §4b5,
LRROFEE o TuiuE, EUEGEOBEBEEDS ) 4 X2
Lo THAELIE LTY, LB ZzMZ LML (1
INAMEDRH L) LWVR 5,

FKLIRL2EBY, FHIRAEOZES L OMENAT T
RIS R T & & 105 7% 5 700, Wt B O %A
BLEE O BRE % 358 0 FeE CHERR C & 5 & 9 FHiRI % & kD
EIVICEFET L. 9, €7V CHBERE OGRSk
LCOARWLIMEIZ —1 2B L, NEMAHTHRZ FNEIC 5
5. ZLT, IRCOFLEOFHMEKOLIIMEE, 5K (6)
EERD T [0,1]) ICEBALT 2 (DR, Zofix T4
HiEE] EEELT ).

COMFIEE A I T A ) Y7L, overlap /3T A —
YaBALSETH, VIR ) Y IRERNEDLL RN &
TR A, oI, BBAOINMT— 5 v b DL
BWTRbERLOIL, WRBLET— 5 L OFBESE
BT PBREINLZETHLH., 2F 0, HHxFHEED
WHEWT T AYHPEE L 2T, ARl —%
oy NOWEIZLE L T — 705, MREICL - T s hse
T hbLEZOLND.

© 2021 Information Processing Society of Japan

® 2 GHEGMF—I

Table 2 List of evaluation conditions.

&
HOIEREEF = REFE, Y7 Y UMEBEE, DTW
overlap 0, 0.05, 0.1, 0.2, 04
w; 1 (E&RfHF72L)
R 16 £ (X 6)
(target iR 1 £, BHRBITEBES 15 1)
(ImageNet @ API 7> 5 AFE[27])

R A ER

£ 3 PC/H—FYxT7&RE

Table 3 Evaluation hardware specifications.

&
CPU Intel Core 15-8500 CPU @ 3GHz
(627 6 AL v K)
AEY 64GB

Samsung SSD 860 EVO 1TB X 2
(3 —# 3 % )L Read 550 MB/s)
(=% >3 % )L Write 520 MB/s)

TA4RY

£4 PCV7 by

Table 4 Evaluation software specifications.

{E
0S Windows 10 Enterprise /3—37 = > 1909 (64bit)
AL R N Python 3.6
OpenCV[28] (7 L — &/ —/11k)
FHEA scipy.stats[29] (71— R VB FEHEE)
S4T3) scipy.signal[30] (FRfE% H)

dtw[31] (DTW FEEfERH)
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Fig. 7 Feature data distributions and their peaks.
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Fig. 8 Change in order of similarity by evaluation methods.
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Fig. 9 Change in relative distance of similarity for each

method.
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Fig. 11 Expected range of the similar image search results.
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