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Smart Bullpen: Pitcher Pose Segmentation Analysis and Injury Prevention System

Group: E-15
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1.1 Introduction: Motivation

1. Motivation:
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1.2 Definition- Four-Phase Pitching Detection
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1. Experimental Environment :
(1) Location: Baseball Bullpen.
(2) Subject: Collegiate baseball pitcher (A EH —#:F).
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2. Image Acquisition (&%) :
(1) Device: Single High-Speed Camera
(2) Resolution: 1920 x 1080 pixels.
(3) Frame Rate: 180 fps

3. Camera Placement:
(1) Viewpoint: £ H| 7 4
(2) Alignment: T E N R ERER IR
(3) Reason: {B1L X-Z ~*FH_EHIS#E 77 i
AEMAE

4. System Workflow :
(1) Input: Raw video file (.mp4).
(2) Processing: Python Fi2% >~ GUI /) [H %5 & MediaPipe 7
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2.2 User Interface
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3.1 1st-Phase Pitching Detection - BifiliEitl (FC)
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3.2 3rd-Phase Pitching Detection - 5{{EkEL (BR)
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1) Joint Position: I8IXKFFEBRIBZ IR

(1) ( X16 right wrist > Xnose ) and (xright wrist = xright elbow) and (xright elbow = xright shoulder)

2) JointAngle:
(1) Qupperarm AN Hforearm =£/\iR90E and

“=4

(2) HFNBED - FiE Qforearm> Hupperarm LERE0Y eforearm = eupperarm
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3.3 2nd-Phase Pitching Detection - &g X[§7MiE (MER)
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xright elbow =~ xright wrist and xright elbow = xright knee

Oright arm = arctan2 (y, Ax) * 180

, -180°< Qright arm < 180°
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- A)/ = Yright elbow — Yright wrist
-Ax= Xright elbow — Xright wrist
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4.1 Analyst Using Hip-Shoulder Separation Angle - [BER> Bl

BRIBMABEER BEDBME
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4.1 Analyst Using Hip-ShouIder Separation Angle -[BERPEERKBIE
1. REERSRBASE - HERFERREREEIMAE ZBAME
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4.2 Analyst Using thigh-shank Angle -BifI3%E

IKRIMI SR EE 10 - T 3K A A 3R ER QU FE
1) HA Xnips Ynip™ Xknee Yinee R ABERIE vepign 1) RIKMEINE - FESEOANEERERIE - BEE%E SR EEF s
2) *Uﬁﬁ Xknee YRneeiFDxanklei )’ankle*ﬁ'l:ljd\ﬁgE ﬂ% Ushank ?I%ﬂ?ﬁﬂzgg °

3) FMcos(f,) = Uthigh* Yshank B1eg = arccos(cos(6,,)) « 180 2) Bl%E hip—shoulder separation : BTl - SRWREFET - ¥ 5l

- A BEAEENESS - HMIBBARER T -
4) BERvinign, VsnanZB0eg KNV RE ST 3) RETE  RBANE  AMASHEASTBEBRSNAE BN ES
5) B0, AR E EFCHESS BB 180E T LR - REREEAR - REBIENE -

6) FERFEEEMFRIBMMREUR

Foot Contact (134°) — Max External Rotation (145°) — Ball Release (154°)
Definition:
S e . ‘ Xnip» Yhip: IR FAIMIAERERAIE
#5 FEETF - 1 FC 5 MER B3I BRGBIZD - 6, AEESA - FImRRENE Vinoer Venes FRFHIIREE 11
FEI180" » Fom I FAIATMISKERIN 53 B3 BT AN AT PR B ] B s - Fanite: Yone® ST PR TN
thigh» Yshank- x|0

B1eq: FRER ) BBA T 5



JRIRUEE T

1) WHIFE—BERN  MRNEKFHE BR > 8% > LB - #i5
BIE  BRIOKEED  SESBEEN T BANBERE (Peak)
KB B R _E HOIE R R -

2) HEBR WH - LB ABEBAEE  DEBIEE

=7 S ) s 0 _9 —
GRS ARENE w,= L
1/fps

3) MRIEFIERE : E)SREEE - BEEAIA ~ IIKWERE
MRIEFZER . ERNE - NRERAE - BESEER

=

Kinematic Sequence (Pelvis->Chest->Arm->Forearm)
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5.1 Discussion and Future Works

1. &5 (Discussion):

(1) Accessibility: AZXMH4TEEEE Python GUI 4 MHEIECINIRR 71497 11525 M i > 15
BN R E IR 0 AR EFE BN A A E

(2) Automation: H Ehfebk oy HEI (FC, MER, BR) AWERCY 1T #RFEEEECH. A AVRFE]RY
A EL TR ER A
(3) Injury Prevention: %1% ' [FETEERS | RGREIRHIEEEIR LR | oEEa
A (GEHRFERS) EA " B EE AR T

2. WHFERRE (Limitations):

(1) 2D Projection Error 2D &5 72): MHESN 28708 248 © MediaPipe BEFRIERZEEE (L] Z
fill TERSHERE EAT5 A So KPR -

(2) HEFEHIRE TR E BRI B (W S Ae ey B SBaRy) > S8 ARG IERE 1] fe B 21 - &
MENEEEAERE) -

3. AR EE (Future Works):
(1) ZH AR BEHE e E T R - DRSS 3D AE T EIVEREE -
(2) Mﬁobﬂe Application: & H FifY Python/PyQt5 Z&ifEtE 2 F1% App » ABIRFHIEE0YE]
I [a] 65 -

(3) REUE 3 #T (Big Data Analysis): UWEEA[FIGaR i TRVEEE - BirEsr ' BER ) 811 Af
R SRR ERF o ThRE -
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