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An interpersonal closeness estimation method for indoor fulldome
fisheye images based on combination of person detection and person
posture estimation
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Abstract: Due to the outbreak of a new coronavirus, there is a need to avoid hermetic sealing, crowding, and close proximity as a
countermeasure against infection. In this study, we modeled the degree of closeness based on the distance and orientation of
faces. In this paper, we propose a method for estimating the degree of closeness between people based on the distance between
people and the orientation of their faces, person detection and pose estimation from the input fisheye image, and evaluation of the
effectiveness of the method. After detecting the person using SSD, the face orientation of the person is estimated using img2 pose,
and the feet coordinates in real space are estimated from the feet of the person in the image using an originally constructed MLP.
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ME4, SARS-CoV-2 WA NLRIZL-»TRIEBZ ENDH
Fla a7 A v A ERYE (COVID-19) A3 R4 E CHifT L
TRV, HEMEE 725> TW5. COVID-19 12X BIERD
FEAETRENGRETHY, FERIZRIER 22T T2 H
BIHEEINTWD., £O—JT, EHiEL L TERERE T
OIREN VNI b r—ABFEL TS,

World Health Organization |2 Z V1%, JEYRREE & LT, J&
BEOGRLL Lok, 6T, o, BET 58, h&Ek
TRIRDRIT & 7p > CTHORED DI T 2 AR i S n
TW3B[1]. £D7=®, COVID-19 EYEDIFTLITWD & &
WA NAERNAATED, HYRENTZWITRLTHIE
SOH, &, RN TDE, UANRITEGET D]
REERHD. ZOUA NI, BRNSLCANSWEREE TR
LT RDEEINTEY, BORBENRD LTS,

AN O &2 AT DA & LT, BABRMEASEN
FBRLTNWD Y =T Y LT 4 AZ v THIERIIR[2]°
Wi 51 X 2 HEREERE KO EBIRHD. LaL,
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R & BEHEEZITV, ZOMBEZITIC ANDROBEREE %
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PUF, 2 ECHEMFELMBA L, 3 B TTHERS ER
FEROELRLITH. EBIT, 4 ETEEENEFRARE
L, 5T, 6 ETELLI-DL, TETAMEDE &
HELTS.
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D, B X NOmETHENRDD. O TIE, BE
AT OB EMNTL, A% OHP 1m OB HE A EE
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Figure.1 Example of Semantic Segmentation Execution
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Table.1 Evaluating Semantic Segmentation
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(1) SSD M#EE
SSD & X Wei biZ Lo TERENT, H—DT 41— =
2—FFy N —7 R L CEBRNOMKERET S
TNAY XA THDH[9]. SSD (21X CNN OB DJEH S W)
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WLV, #Rx IR RGN D e DB ORI~ v 7 O Tl %
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Figure.2 Overview of the Closeness Estimation Method

— BEEHEE

43 EREALBAART—4ty FOFA

42 HIC LB s THHMMET VAR T 5700, K&
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Figure.3 Example of data for person detection and segmentation
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Figure.4 Example of data for detecting person coordinates
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SSD 2 k5 AMMHET VER DT, 43 HiTRLE
T—XEy NPLEBREZENCKHET DN T 0 VTR
v 7 AEMO 896 M A HHIT — X2 L LTt L, FET—
2L L TT796 M, Mt —4 & LTC100/MEFEHA L. &
7o, EEEE 7L —25U—2 & LT, PyTorch[12]% % L
7=, BT LY XA LT Adam[13]23& R LT, Ry
FHA X12, TRy 7100 IR E L CTET L EAMR L.
TR R A B S ISR

X 5 AT T AICET 5558 dhig

Figure.5 Learning Curve for Human Detection Model
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FF—2 L LT 240 AR L7z, 20BN AR
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Figure.6 Learning Curve in Coordinate Detection Model
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AABB L OASEHCTER LIEZET LOE A2 RS 5
T OREFM AT > 72, ANRBRMET VX, 7A T —
ZLELTAWN 1 NESTWBHEEE 100 A LTAY
BHEEITV, mloU %3l L7z, RS EREZ R 2 (RT.
OXIC, EEMRHET NV TERELAET VICEIT 5 MAE &
MSE, R2ZFHM L7-. FHEFERAE R 3 ITRT.
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Table.2 Evaluation of Person Detection Models

BEifgF o A mloU
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Table.3 Evaluation of Coordinate Detection Models

Algorithm MAE MSE R?
Liner Regression (2.51, 2.64) 10.36 0.91
Bagging (0.78, 0.86) 1.31 0.98
Random Forest (0.68, 0.73) 1.03 0.99
MLP (0.17, 0.14) 0.05 0.99
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AR LEAHREET VB IO MLP 12 X 2 SR T
FNERNT, 2 MOBIZR L CEBEEHE AT 72
AJEE L MW, AR LOEmE ORBEREZX 7
EXSITRT. £, BEEHESERT TN ETNEK L LR
51TRT.
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Figure.7 Example of closeness estimation for two persons
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Figure.8 Example of closeness estimation for three persons
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Table.4 Closeness estimation results for two persons
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Table.5 Closeness estimation results for three persons
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