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Action detection in public spaces by video analysis
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Assessing the value of public spaces is an issue in urban planning. People's staying time in the target space is used as one of

the indexes to quantify the value of public space. Until now, surveys have been conducted by people visually checking videos,

but labor is required and work efficiency is required. Therefore, in this study, we examined a method to automatically evaluate

the staying time by utilizing RTFM (Robust Temporal Feature Magnitude learning) shown by Tian et al. RTFM is a model for

detecting abnormal behavior of surveillance cameras, and this method was applied to detect specific human behavior in public

spaces. In this paper, we conducted RTFM learning on images taken with a handy camera in a public space, and compared the

accuracy when the loss function and activation function were changed.

1. LI
11 E8

AR, U HO O ZE TS N H D O ZE A~ ORR IR K D 5
ATHY, AEZEHMEOE &MV T, SMTEZ R
BEVSTIRNOIRRESL, WIEO LT S S TEI O FEIED —
fi’fﬂ&)é[ii&@é‘ 2019]. F-Al 5 EE L TIRBM T A FIZ
LD N, B AT Tl LI-Zhn 5 B AT AN
RATEVZ T T DETAPFENFER THD. LrLInbD
TR, R PRIERFR BN ENFRETHY, FEA
B LOERILEE THS.

1.2 BRI

NS WU E DR A B Bk L 7-pFse iy, 3P mfses o
—DEIRD NFRIZOWT, [EiFk 2021]0 Re-Identification D T
EE AW, BT AN EEEWICEHMEL 7812385, LovL, 4
1745 OATENVE & BRI EHT (o TR AE FORZRE) Lz
ﬁjﬂﬂ IEZNETITm. AP B W TS, EET

BOBRLGZEY, Al Z AW TEYEOI TR EAT O FE 2
PRI 2 TA. ST ClE, NAS (Neural Architecture Search) %
B ANTATENER# 1A ThDH AssembleNet 73 Charades 72&
DRy F~v—7 T —Hty NCEEEEZ T LTZ[Ryoo 2020].
E7o, [EA 202013 R FEITE R E OB E BN LIZFiEE
EL TN,

L7235 C, Bl TENGRER AT B ik & A 22 Rl 12
HE AL, AN DDA AN OITENVE E AN T 5
TFIEORESLSREE 2> TS,

1.3 AAEDEH

FERENC AN DATEVZFRAR (2 IS IG5 B B n - 5
THILE R, WE B ICIY HELRL TS DiFiED—
DTHLHIARF R AT & & ERIZFHi 2 Eff 2 BRFE L
7o ARBFETIE E oM B2 BEEL, BREECEELE
BB LT ORG S ez FE i LT-.

A B, N TR = U RS AL, RRHS
B H X E R 5-20-8 CS #7— HANAIZEHISEHT, TEL: 03~
5822-6028, Mail : ms—okano@yachiyo—eng.co.jp

FEEED ) L2 L CARFIEDOTEMICIVELNLA) v M
R DI EPHRDEHTFEND.

2. EREHE

21 EET—4
‘WH%J:U‘*&EEH%"?FéQUC WEEANOY—eATY
I TR ‘éﬂt@]ﬁ"f—/}'%)ﬂb\t COENHET — X%
«/%OD%IJﬁHWﬂ%uHﬁfmt ELIELOTHD. fEU:
OWMETIE, AFI2ED, K1 @i’f’fﬁfﬁffiﬁiﬁ&‘/?ﬂﬁﬁ
FATED S FEE THERL TS, AP TIZZASOTHE
T—2% R, [RUTHIAITE A REEDTD, 728 - e
ZATo0=. JAVW-EN L 212 A THY, FEEORS :té;ﬁer%
AYNFREE, EE XIMEIE 720X 1280, 7L —AL—kZ 15 fps
Tho. BITENPFEZRHL WA 7L — A% positive, Fl
AL T2 7L — A% negative L, AT —XZAERK, HEqf
TR,

2.2 Fik

AMFFETIE[Tian 2021]¢> RTFM (Robust Temporal Feature
Magnitude learning)% X —AEL7=ET LAHBEL. 7P,
RTFM [ATEIERFR CHVHiLD Two-stream ConvNets, TSN,
13D, Non-local block 72 & DFEAIE AL TV, AMORFIT
a3 2 BEL TRESNTEFIETHS. AR TIES
NEWRL, FrE0fTEz i+ 2R e TRIA L.

2.3 FEEEHm

X 1 DEMD —DF S F OF FRI & SR L s
I L7 L —Alig 473, st L CAMIO BRI, fithhisT
TAZIVFE I LieA2a Ty, Sl /2K oBhE O 7L — 25 E
RLTWD. A I ENE N CI_ TR HATE) | A3 RS
NoHEFENATT 2R

KED, T_UFFRIAITE AR T A8 5103 Aa T in
JGLTWAX 1 B —J5C, T-_UF25F T8N D3R T
ERUVRIL T TIRFEAE R T BEIGL TV (K 1 DD .
PLEOFERINST R TR HTE 28 BIRH CE A2 L%

IJALJL/f\__



104-GS-7-03

The 36th Annual Conference of the Japanese Society for Artificial Intelligence, 2022

A F

Frame i

Score
o
5

Ry FRAA

20
Frame

1 _RUFRARBLE 227 (b XUFFFET L—4, 4
b RUFRIHBIE O A 2T, LT R_RUFRAMAR T L—A, f
T« RUFRAHEE O A 27T)

24 BERLICE T

(1) EtHeRa%

K FE 1) b~ 7o st e LT, IR E(L B SR GELU (24 ®
L, EBa{ro7.

2 |\Z/R$1EY, GELU IX ReLU X0WH AJE 0 (35 CHD
MWK ELED, 0 HEDOBEE FE TEHEE XTI, Fiz,
[Hendrycks 2020]i% GELU @ /A RIZx B/ SAMEDHERB L
TWa. BLEOT —2EWHGEIL, FH /A X% B [EL THED
BHiz8, JARERNEE D GELU &l 352 L TH N
Al B350 TIERVIEE 2 .

(2) 1EEBEH

FEIE 1) [ 7=t & L C, $H2B9%0% Huber loss (228
L7z. Huber loss DFEFEEL T, HEDKEWGAITIE MAEG
BI7-MRER R D, ROV NEWEAIZIE MSE LRIBROHSHE
72% (K 2) . ZOREN D, SMURIZEE THY/RH D MAE @
RBZEWRDCTEREE R LIZERTHEHZ 2.

loss
s w B & B B B #

100 75 50 25 00 25
predictions

X 2 GENEMHALEEOLE: (F)EKEK OB
3. fERLER

3.1 FELR

3 OFETIE AL BB O RS B e 2 7R3, 22Tk AUC

(Area Under the Curve) CaflizAT 7. EPEILBI%%E GELU
\CEZ 72281280, ROC @ AUC 28 0.825 735 0.878 (IS EEN

ﬁLLt 2, AEER LT =X AR EENTEY,

TEVE(LB%R % GELU (ZE X728k /A RICEbEn sz L
T S CETEHESR LT,

X 4 DA AR I BIE DK L #k & 7§, MAE 7>5 Huber (2
WZ =212, ROC D AUC 78 0. 825 M5 0.860 (ZHEEE D )
EL72. Z7uZ, Huber I8 2 =2 L2 k0ot fEiZs S DidE%
FERUZE F 0 T EITADIENEEL QD E
HEZZLT-.

Recall

— MAE
—— Huber

— Gelu
—— Relu

U.‘(} 0:2 0.‘4 0:6 0.‘3 1:[) 00 02 0.4 0.6 0.8 1.0
False Positive Rate False Positive Rate

X 3 ROC-AUC }&EE Erigk
4. HHYIC

4.1 KHAEDOHKE

RN L HTELCT S OO — D> ThH [~ F
FIRATE) %2 € 20T D82 % 352 L3 k- &
7= AWFFETIIITEIER A AUC T 0.878 & B AL/ K5 CTHIEL
L.

PLEMNS, RPEFERICR SRR EEZRL, FEMEL
IZHEBRCED A EMEAR /R LTz,

42 SHDREE
Lt DIREZRICIEI 35, 5, RIS CRHRELT-T7 1
—/VF‘ T 1 HEDOLTHY, D7 4 — VRN CARFEZwE AL
(IR DRS EE DT DD, 2 R T 2 E N DD,
if_, BURDOET VL, TREOITEND R IND GRS
RN D 2 TR THIEEAT> TS, FEIHTZ> T

@ﬁib% LA CTEDIENLEELL, VT A LT
TEDIIFET NVORRPLETHD.

HiEF

KL PE T DIHTZY, MRSt MOl R A Bt

FeRT R B 2 — KRR B w2 TR o2 E R L.
JESHFLEZRL B, OB ERLET.

SE X

[ AzdE 2019] [ LA0mE  #H A OZRIELA /N —
a ORIIZBI T DM | H LD £l S &, 2019.

[Ryoo 2020] Michael S. Ryoo, AJ Piergiovanni, Mingxing Tan,
Anelia Angelova: AssembleNet: Searching for Multi-Stream
Neural Connectivity in Video Architectures,
arXiv:1905.13209v4, 2020.

(AT 2020] AZARFHITE, PRFEIORE, SoARTRK, B4 B
M NORR 2 134T BN & 7855 2 TATBI AT 5T Actlyzer],
%5 34 [BIEE K2, 2020.

[EAR 20217 MARFAC T, RAPRNA—, BEHAL—BE - # riT 22
B CONFIHTIZIIT DURIE A E OIS, Al T =23 A

TR, 2021.

[Hendrycks 2020] Dan Hendrycks, Kevin Gimpel: GAUSSIAN
ERROR LINEAR UNITS (GELUS), arXiv:1606.08415v4,
2020.

[Tian 2021]
Rajvinder Singh, Johan W. Verjans,
Weakly-supervised Video Anomaly Detection with Robust
Temporal Feature Magnitude Learning, ICCV, 2021.

Yu Tian, Guansong Pang, Yuanhong Chen,
Gustavo Carneiro:



