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Prediction of Basketball Free Throw Scoring by OpenPose
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We aim for application developments in several fields such as healthcare and robot control. When considering to
achieve high quality performance in such applications, it is often necessary to have large amount of accurate and
various human posture data. OpenPose of CMU can realize simultaneous posture recognition of multiple people
in real time by simple Web camera. We developed two application systems utilizing OpenPose. The first one is
a basketball free throw prediction model with human posture data recognized by OpenPose. The second one is a
healthcare application which aims to detect brain stroke tendency. In this article, we focus on what we achieved
through our first application development. We accomplished to build a high quality motion prediction model with
OpenPose data. We consider it opens a way for other research and application developments which are related to

human posture and motion.
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1: OpenPose
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e CPU: AMD Ryzen 7 1800X (2 74 8)
o« A1 VAEY 16GB

e GPU: NVidia GeForce GTX 1080 ti (GPU * € U:
11GB)

(VI b x7)
e OS: Ubuntu 14.04 LTS
e CUDA N—Y = v: 8.0

e cuDNN N— =3 v: 5.1 for CUDAS.O
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3: Time Series
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4: Start and Last Figure
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5: Logistic Regression
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7: Feature Direction for Maximum Preciction
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8: Diagnosis System

F2M IR TRICERAREEIC D VWTHILE & ERE
L ERHEET D0 DMERDH D Z AV L. Z DRI
BRI ELZ KT 22 L CRARBLZBETCEZ222 D
ol

9: Diagnosis by Comparison
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10: Prediction for Auto Driving

J

40 5 W -
LT U —
O R (0 () —
BOEMRENY — |
ROBEOE AT — :if{‘i°' ‘
1 Bigi
WOWGROE R [y
BOERR®T) | -
W LI3RE —




3Pin1-39

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

FBHTOERT —ANESENS LT, K11 OFKITHK
HENZEET 208y b [Fu 17) OFE & LT o ks
H [Wulfmeier 14] IZH#HDE 2 5N 5.

11: Inverse Reinforcement Learning

AFEWSE 18 5 N7z OpenPose R8T — R ik ORI &1
AU, FAST [Takano] [NCVC] & MEZN 2 — AT S s
FEIRAEHE 2 IEWT N1 AN - EIT7T 5V AT LDRED
127z, ZORMETIEH 12 DFLIZ OpenPose DESE & BHDF
HWEMS ZETIELKHETESZZ e 9 h o7z, ZOMY M
AHIZ& D, OpenPose FfffD A~V A7 7 53 B~ Dt H AT e D
—ERNZ, ZOFNI OV T IR OMSITRE T2 FET
»H5.

12: FAST

i

BUCHT B BT SR DN 2y b R— LRI I3 7
U — AW — QBEHRT I TS EEE L R T

& 3

[Cao 17] Zhe Cao, Tomas Simon, Shih-En Wei , Yaser
Sheikh:Realtime Multi-Person 2D Pose Estimation us-
ing Part Affinity Fields, CVPR2017

[CMU-OP GitHub17] CMU-Perceptual-Computing-Lab
openpose,https://github.com/CMU-Perceptual-
Computing-Lab/openpose

[Takano] Junji Takano:t-PA - a ’Magic Bullet’ For Treating

Stroke,https://www.pyroenergen.com/articles13/ischemic-

stroke-detection.htm

INCVC] [ 7 B 75 Bl %6 2 A I 7 06 B2 88 o 2 > & —
[103] MMM ZEH L Z 5725 - FAST 2% 2 & 5,

(10 90] BELILFEHE: OV ¥ a— X —@fENHr s A5 4 (APAS
) ERHWANRT Y MAR—=IV DY a— My (1990), H
REEE PR 41 [l

(AR 00] MM HEARIEE — NI LA (]S 27 kK— L
B KDY 2 — MZDWT (1990), i LEAN KA 5

UINES 92] /INJBTER SRAFRIE NERET IR E B M
REIZ B 1) 2 B O SR E BEAR (1992), HARKE

Y =
FRREF

(IR 12] TIRA Sek BHEN WERANAT Yy bR—)L
2B S Y a— 74— AOFEEREOME (2012),
T XY VR DY LECE

i 13] FHEE T BEFART Y bR LI BB
2 — LA DR T B OIS (2013), SRR
L

[Stamp 12] Mark Stamp:A Revealing Introduction to Hid-
den Markov Models(2012)

[fRE 03] ALHEE Medth b2 MG REZ v
JFaG s RIVAER ORER & £ U HED <R S v ALV R
F DS (2003), 55 21 FlO ARy b ERFAMEERS

L)1 93] Ak IR Y BR:0 R SR w79 2 v 7 —
FORTRAN77 (1993), #H#¥ I > Ea—XxH 1 T
¥

[BEAR 77 BARE DIV Y - T4V R— (1977), FEERFET A
FLh-HAIVA V) =R

[Socher 12] Richard Socher, Brody Huval, Christopher D.
Manning, Andrew Y. Ng:Semantic Compositionality
through Recursive Matrix-Vector Spaces, EMNLP2012

[Yogatama 17] Dani Yogatama, Phil Blunsom, Chris Dyer,
Edward Grefenstette, Wang Ling:Lerning to Compose
Wards into Sentences with Reinforcement Learning,
ICLR2017

[Wang 14] Jialei Wang, Peilin Zhao, Steven C.H.:Exact
Soft Confidence-Weighted Learning, ICML2014

[Bishop 06] Christopher M. Bishop:Pattern Recognition
and Machine Learning, Springer(2006)

[Chen 16] Tiangi Chen, Carlos Guestrin, Christo-
pher:XGBoost: A Scalable Tree Boosting System,
Arixv2016

[Platt 99] John C. Platt:Fast Training of Support Vec-
tor Machines using Sequential Minimal Optimiza-
tion(1999)

[Fu 17] Justin Fu, Katie Luo, Sergey Levine:Lerning Ro-
bust Rewards with Adversarial Inverse Reinforcement
Learning, Arxiv2017

[Wulfmeier 14] Markus Wulfmeier, Peter Ondru” ska , In-

http://www.ncve.go.jp/cvdinfo/pamphlet /brain /pamph103.htm] 8Mar Posner :Maximum Entropy Deep Inverse Rein-

forcement Learning, NIPS2014



