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A study of sequence matching method considering data transition
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=T VAR F U BIIARENLFERLE LT, B

HIREEHfETE (Dynamic Time Warping, DTW) [5] 2325

SNTHY, BEEAFED B LT 5 (6], [7], [8]. DTW

T, FEZEMO2—-21) v FiElEZ I, LT oo

TTvy Fr 7ROBliPRNE R~y F V7 2ET

7 5.

(1) TS

(2) B

(3) it

DTW T, LRLoflinn o, IHF oz 2 BReHos —

Y AB TR o2y F Y 7 RToTLED WS

RDOTIET 3.

2.2 R#E#X (Optimal Transport) I & Order-
Preserving Wasserstein distance (OPW)
Order-Preserving Wasserstein distance (OPW) &, OT
WKEhEHESNEXHEZHW Y - v A<y F v
JFETHD. ARTRET 2 FEIZ OPW RS 57
», OPW OEZFHHT 5.
20D =7 YAX =[x, ,zN], Y=[Y1, ", Yn)
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disto(X,Y) = (T*, D).
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| N 1 (f(X)i = f(Y);))

(i) L(,5) = max{ f(X);, f(Y);} (otherwise) .
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T* = arg min (T,D) — \{I(T) + 2 KL(T|P). (5)
TecU(a,b)

BRI, 2200y — 7 A DOFEEEILT O & 5128
INB.

dist(X,Y) = (T*, D).

FATY X LB TSR

Algorithm 1 28 Fik

Require: two sequences X = [x1, - ,&n], Y = [y, ,Yuml,

parameter\i, A2, o

Ensure: dist(X,Y), T*

1: Calculate the neighbor similarity by Eq.(2)

2: Calculate relative data transition by Eq.(3)

3: Calculate similarity distribution by Eq.(4)

4: while iteration has not reached to the maximum number
do

Calculate matching matrix T* by Eq.(5)

end while
7: Calculate dist(X,Y) = (T*,D)

4. RE&

RETE, T VAT =R =T VAR F Y ITD
BFZrattd 2 2 eic X 2 HENFHGi, IREFHEICX
DEHE XN B FEEER AW e ol 5% (1-Nearest Neighbor,
1-NN), mean Average Precision (mAP) 1T & % 77 5HERD
FEEE, MUPEIRFNC X 232 TS . FERICHWET—%ty
M, Spoke Arabic Digit (SAD) [9] *!, UCR Time Series
Classification Archive [10] *? X D FaceAll, Medicallmages
THd. 7—Xty FOFMEULTIIRT.

®1 7%ty DMl

F—X+tv b 7 IAK HBT-2E TAMT-2E XL R

SAD 10 6600 2200 13 A
FaceAll 14 560 1690 1 131
Medicallmages 10 381 760 1 99

*1

Arabic+Digit

*2

2018/
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4
3
2
m/
off
-1

K3 ##RFE () ovvFrs

DTW  OPW  fERFik () #HEFK (2)
SAD 1-NN 0.9636  0.9636 0.9659 0.9627
mAP 0.5658  0.5977 0.6054 0.6006
JLPRIRFRY [sec] | 1.7856  0.9820 1.5540 1.4834
FaceAll 1-NN 0.8077  0.7130 0.7686 0.7639
mAP 0.5483  0.3138 0.3008 0.4929
JLFERER [sec] | 1.5207  0.9549 1.2340 1.0804
Medicallmages 1-NN 0.7368  0.7039 0.7039 0.7342
mAP 0.4844  0.4419 0.3826 0.4730
JLPERER [sec] | 0.5619  0.2637 0.4324 0.4158

® 3 RIEFHRCE208RE (A =522 =0.1)

DTW  OPW  ##HEFiE (1) #REFE (2)
SAD 1-NN 0.9636  0.9627 0.9614 0.9550
mAP 0.5658  0.6071 0.5875 0.5995
JLFRIRFRY [sec] | 1.1378  0.8471 1.4668 1.4835
FaceAll 1-NN 0.8077  0.7118 0.7284 0.7503
mAP 0.5483  0.3160 0.2526 0.4807
JLPERER [sec] | 1.5207  0.8654 1.3886 1.1010
Medicallmages 1-NN 0.7368 0.6961 0.6684 0.7395
mAP 0.4844  0.4417 0.3688 0.4723
JLFERER [sec] | 0.6020  0.3042 0.4232 0.4345

ZFiE () TINNOEPRDREVRRE o7, ¥
7z, FaceAll DIERFE () (i) T 1-NN OfEDS, FaceAll,
Medicallmages D12 R FiE (i) T mAP OfEA OPW X
b bENTEREE R U, BRI OVWTE, wIiid
OPW Db BTV, iUk, BEFETE, 7%
o= VAT CICHET 201 LT, OPW TIEEHT
BB =7 Y AMKE LRI EDRERTH L EZS
ns.
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EERBLIZDDICT ST, BEZEBFREEET L e
TE 2 K5I L. HRNRFHMAER» S, BEFHRICE
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