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Accurate Real-Time Video Analysis System to Recognize Road Relay Race Teams in Live Images Using
Deep Learning
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Thefield of sports broadcasting has recently seen an accelerating movement toward the introduction of functions utilizing information and commu-
nication technologies (ICTs) to grasp the situation of sports events and automatically create computer graphics (CG) superimposed on video images.

With the aim of improving the efficiency of live TV production of road relay races, Toshiba Corporation has developed a real-time video analysis
system that automatically recognizes the team of each runner. In aroad relay race, it is difficult to recognize runners’ teams because of the frequent
overlapping of runners and constantly changing outdoor lighting conditions. By using a deep learning model, our newly developed system makes it
possible to recognize runners’ teams based on their uniforms, which can be readily tracked even when runners overlap, and to identify each team
with a high degree of accuracy based on learned uniform logos and colors under various outdoor lighting conditions. A demonstration experi-
ment on this system at an actual road relay race confirmed that it achieves a practical team recognition accuracy of 98.1% in live broadcasting and

contributes to the reduction of conventional manual confirmation work.
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Reduction of manual confirmation of each team using real-time video
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Outline of real-time video analysis system
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Method of filtering out roadside spectators from recognition targets
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Method of team recognition using multi-frame images
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Method of tracking runner by detecting both face and upper body
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Method of optimizing output team combination
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CG display showing runner information

51 F—LEEREMBEZFIALIBENCGER

INET, EFOLHPHIEF —LE2RRTSCCH,
ANFEETY I snifEmzicEglEIncns,
7z, #7ERICE, BHBREOEFMEBEIEINTEST,
—ETORRETTHol, THITHL, BRIEAHEBER R
Mo A7 Lk, BEFERBT2IECMERHREY T VIA
LICHSTES 720, NEGEFOMILICCCERRTHL
Wols, SECICEBRTERDP->ERGENHEICRS
(R7), %72, BOXPEEIZT TR, HE - @BHiFc
CGHBLMGEIERTAILT, EFHEHROTAME
WEETENTES,

5.2 fEEREFNALCEBEMEKRRSY —iht
FAUFIETIE, kBRI, BEPGREREL
MR E RS20 H 5, LaL, @EBGICE, Eok;
BRI E DIE TS > TV B H ) & 7 TEHR AR T
Wiz, BRI ZET O I E» > Tz, &
NN L, BUSHHEBMRIENT > 27 LT, BoTwni:
F— LSRRI L 7R BB CHEINICHI I S N B 720,
WEPROMBIEESE 125, 1z, BHLHEBY A X
DEHEMATHIEBVIREOY — %, #BIILF—2L
HOBHREFATUEEELEL TGETL TSy — 2 i
TERRLE, BT — 2 OIEHOIRIZIA, KR, Bk
=iE, FEHESEOY = THLO, LBOETHEMHE
HELFIHRRTHILT, RKLECILEDARETH D,

GE1) Bhle, BRIV RIFRREDSE 24 BE#EY 2>V VIRY
VL (SSI12018) FEVANL—YavH, ABBEEAN BEEXL
HEEOFAAMBECERE (BA - ZIL—788F) Buxkil, —
MRAEEAN BARET L ERMHBE0E 716 (2017 £E) 5Kk
RERE, —REFEA AEREBXEROF 30 FHARBIK
FERE KNEBPIRES.

REFBEZRVICESBED 7ILE A LAYIBRGRERT AR

4% % SPECIAL REPORTS

6. HEHE

Wk, HEOEVAR—YBUREWREL, BI{RZH
OFME AR T B LRI, PRkBSR 2T VT
VTN A LD EREEICBREOEF2HEANT 2, BREH
HEBLAR RN > 2T L2 BIFE LT, %72, S RIBAFEL 72 Hiff
&, 20184FEE, —MALRIEAN MERIERA T4 T7H2D
55 45 [ B IR B E E AR BRFE E (BIE ) 2L, &
OHhDEEZIF D,

S, ANYIWUGR T OB AT L L TR e m R A
BOIAR, AR=VIZvd—TAV AV My BIEbELD, FE
FETFFADIEIAGIEHDIRE LT,

E

ZoWRO—EZ, (k) BFLIT 7 aF 2 — 20 h%
ZFTCEDE LT, Al aAy 2TEW BRSO B
DEERLET,

X

(1) RN—B, 30, FEFERCOBEZIEY 27200171y FRIBE
il BZLea— 2017, 72, 4, p.30-34. <https://www.toshiba.
co.jp/tech/review/2017/04/72_04pdf/a08.pdf>, (£ 2019-05-20).

(2) Liu, W. et al. "SSD: Single shot multibox detector". European
conference on computer vision (ECCV 2016) Proceedings Partl.
Amsterdam, Netherlands, 2016-10, Springer. 2016, p.21-37.

(3) Pham, Q. V. et al. "DIET: Dynamic Integration of Extended
Tracklets for Tracking Multiple Persons". 22nd International

Conference on Pattern Recognition. Stockholm, Sweden, 2014-
08, IEEE. 2014, p.1206-1211.

(4) He, K. et al. "Deep residual learning for image recognition”.
Proceedings of 2016 IEEE conference on computer vision and
pattern recognition (CVPR 2016). Las Vegas, NV, 2016-07, IEEE.
2016, p.770-778.

(5) Munkres, J. Algorithms for the assignment and transportation
problems. Journal of the society for industrial and applied
mathematics. 1957, 5, 1, p.32-38.

s #EE YAMAJI Yuto
WIZEBT AT TFoRRsees & —
AF47 Al F9RT MY —

‘Q h Media Al Lab.

MK K% KOBAYASHI Daisuke
WIZEBRT AT PFRRsees & —

AF47 Al F9RT M) —

BRI AT 1 TSR

. B Medianiian,

fEBE 8 SATO Makoto
= HATLERGEE ()

ARG R B A 7

WG fEHA T4 TR RE

Nippon Television Network Corp.

33




