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Continous Prediction of People Flow for Supporting Facility
Management
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Fig. 3 Example of people flow calcuration
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Fig. 4 Floors, areas and target directions in this paper
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=1 HRABIBEIALD TR RS R
Table 1 Ratio of absolute mean error in prediction of number

of moving people for each direction

Wy | MR | HERTFRE | REFIE (c=1)
DEE% EDHEE
BRI | 0.242 0.144 - l
REFE | 0.200 0.085 ok R
(c=1)
REFE | 0.208 0.087 ok *k
(c=2)

% :p < 0.01, % : p <0.05

= 2 FMBIEERE)EE O T I 3R
Table 2 Ratio of absolute mean error in prediction of speed of

moving people for each direction

Eg | BRI | BT E | RETFIE (c=1)
DERE L DERE

HigFH | 0.0896 0.0575 - -
REFHE | 0.0846 0.0507 Hok -

(c=1)
REFIE | 0.0854 0.0502 n.s. n.s.

(c=2)

% :p < 0.01,%:p <0.05
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Fig. 5 Ratio of absolute mean error in prediction of number of
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Fig. 10 Example of predicted average of speed of moving peo-
ples on 6th day (Wednesday)

72, KARCZOFBOHIZBWT, BREIZEAENDRN
f@raibn s, —HT, #5,6,7, SHD L D% FEHTI,
FEACHEEN WL bbb, TOEREZ X S5ILH
Rg 5720, mbHREFEOMENEVE 11 HEHOEHIME
ERTFHEUEZRK 712, 1T ACENRNE6 HHDEH
BEETHEZX SIZENETNRAT. MT72RSE, EHll
ETIE 112 S IFREETOS AL R-TED, KiEE
FEIZPPHEEIMENE DD ZFOMEIZFHTET WS,
—7, WFETIZ ABITA200 ABMMEDIZTHIX
TED, INPREFELIRL THEEMEWEREK & # X
Shad. Bl LT, M 8IZBIT2EHDEHMEE thigd
5¢, H11 HHOHRBFHFIZ LB FHIFERITZN L IEW
ZEDbhBb, DFD, WKRFETEALEHOT—X2%
A E 2572, FAUEHTEHMH IR 27256, F
HHEATRML T L E S 720, ZDEIRkRIChE /-2 %E
Aohd., TNEEMITE LS, 82 RAEE6HH
(OK) TIZIIRFHE, SREFEL BICEAHEISEVER
HoTHBY, ZHRKERIEZ—BRIZHEETH S5 — 204
Wiz, HUBHOT—X2AWTEHHORELZS

(© 2020 Information Processing Society of Japan

—e—EIfE

Vo0l.2020-GN-109 No.42
Vo0l.2020-CDS-27 No.42
Vo0l.2020-DCC-24 No.42

2020/1/24

B0z, HRFETHHER PHITEZZ0LEZXS
na.

FeHdl, REFRITHEFIELILR, 2K LT
FRICERERFHNTE, FCHHXIRE kB TZ D]
BOT— RN U THENR TR TE B RERDH B & \0»
Z5. —H, KHTHHEIHHE, 11 HHCTIIREFED
SIRITIEE AL RN B o 208, ZOFEKE LT,
$2, SHEHO I mEHOtHO X v LT, 6
9.11 HHD &5 &fiH %2 &L T HOZE 7 — X AR
PIRNWZER—]E LTEZONDED, SHBITEET—X
DEINREMDIKRH T — Rz 3 WHAEZ@L, FORHA
EHODIZTEHENRH .

5.4.2 AHMABIFEEE DT

#£2&0, 20DREFRIFIELSTEHRTFELID Y
HIFRZED DI ND, BHZIRICH c=1 DREFIETIHKTF
E & D ARICEREDO DR A RBISEYEE O T Jl A3 Al EE 72
ZEDonrD, BRERIINS WRETHY, PROBES
K FHABEERFHTET WS, HRNOHERZRA
OBEEA 28R L, HERLBICR I TE I NTE
LRERLLEZOND.

RIZRBE AL FRRIZZE DERIZDOWTERT 5. X6
WHBDOEFEO PRI AR EZ ZNENRT. X6 5
S &1, BEARKEENL T, REFIERILES
RN, 53,9, 11, 12HED & 574, KHKXUZ D
BOHIZBWT, ARIZEENDZWVER DR S. — K
T, 5,6, 7, SHO LD FEHTIE, 1Z&ALKEEN
BWIZEEBE AR EELULTWEZ R bhb, TDOHE
NEIHIZERT L7720, REREFEOYUENEHVE 11
AHOEHME: FHEZK 912, MENIFLAERVE6
AHOEIEE FHIMHEEX 10 1I2ZNFhrRT. M9 %2R
5L, FEHHETIE 9:30~11 : 30 F TH LRI B EE A8
<, ZD%IL 60m min FEEDHE L5 LB N
WRFETIEHZENL D PXEODERTFHIEINTED, &
REFIEIT L ERFEISEY, HIRFE X 0 KW EZ T3l
LTWAZeWbh»rd, ZOHHELT, 10285
SHHE L kiR 5 2, 5 11 HHOLRFIERIC & 5 FHIKE
RITEFHTH2E 6 HEHDOME LT, 11 : 30 DAREA LIS
HNHE L s TWE ZeWbhb,. 2%D, FEHIHMAH
CHERL, EYVRARREDL W -OBENEE IZED & 72
LIEMDH BH, HRTFIETIERICEH DT — X 2 iHAE
Brd57-0, AUEATELEHBIZR 254, FHRIED
MHELCLED720, ZDXIRMRIIhozeEX SN
5. TnEEMNITEESIT, M102R5 86 HH (K)
TIIIIR T, BIEEFEE S ICEIEIE VR 2o
TED, THIFBEALE AR, KEHX—BIZHETH
5 =AWz, AUEHOT—2%Z2HWTHHH
Dt %20z, WBEFETLHES FHITE
TbeEZLND.



BHRLEF SRR E
IPSJ SIG Technical Report

Feddl, MRFEFREFELER, Rt c=1D
BHIAERICEBEDOS WVBEEEDOFRATE, RIZHH
PHRHOT =223 U T L O AR TR TE S 58N
HBEVWRDB., —ATBEAKEEKZ, FHIZBIT51E
ETHEOREBDZND, T ABE FEE, FHI
F#DZ <, HIRFEDIEIWHZ 2FEYE T —ZHh% W\
beEZOND. —H, R U TREFEOEIVNZ
WH, KK 9, 10 DEHRMED» S b DB L DT, EEIX
BEIABE KL T, FHEZIRHTEEIVNS WT & A
NeEZzLN5.

5.4.3 REFZEICETZZLH
fEmE RN 5720, AMOBELZHET 5.

BRI D SBHORERD 23T —X 15, £V
TIZB T2 EFERO AABBE AL HEZ2, FHIH
AT D T — & D &5 & FRIA[RED TS

ET—REAVIERROER LD, REFEIHIET
HETH DRI TIEL EEL, FHOFHEET
EREBRASNIND, (RHPZ ORI, FIZHHTIRE
DEREIZFPHTESZ RSN R o7z, THIXFEE
MEg%Tlx, EH &K - BiH, HE20VIEZOEIBOHT, A
MPKRELEDLBLZEDVERTH Y, REFEIIETED
OMREFRMECTEZFMT LI NTES.

o, EEEEIZOWTIE, WResiEmMIrons.

—%, FAPXHAZEELVWEADT— X TIE, $HEM
HEORSNBEVY, ZHIZHEFETEIINSDTF—X
L EYTFT R UTHR D, REFETREE T —
R EBIRT 2 72O DN T =R TFHILT WS T
HEEZOND. SRIZFEPHNIZIZINS OFEZNLH
G U TV B AIET, IR EE T — X o
WZ&-T, fRIRTEBEZONS. T2, SHIFEH -
IKHD DDA 2 HME L UTHE T — 2 258N LT Tl
ETIVELEED, SBIRGEBITHEST 2 KEn Y b
WELUTEELTTHETLVERERTS LT, BED
M EPRAENEEEZ SN,

6. &8

AT, FEMERD LS BARRESBO ANV EE S
Misk DERE - HE 2 LT 5720, Hu, ZOMEDOHT
25 ANRTH B SHphEE AN EE 2 TR 5 H
AR FHFEERE L. AROEBIZATOLED T
H5.

o fERRIZBIF DA TFHOEL LT, =Y TEHDI
BlEE ABCHE L Wo e FRITARE T -2 &, il
Zefh 2 UCHEERBE D B 0 i e 7 — X GHI AN E
Bl n0, BREBREIYENM A B L OE / OFEE N
51 HEA LRI O PHABETH % iz WL L 72

(© 2020 Information Processing Society of Japan

Vol.2020-GN-109 No.42
Vo0l.2020-CDS-27 No.42
Vo0l.2020-DCC-24 No.42

2020/1/24

o LiOEFIIZINZ, %< OMETIXAH, ¥H, #iH,
KRHATETIEARBERS RS 5ZLICERHL, F
HRSEB LOZOFBOEMEICHEHSE, 2HF—X
ZERUCTETIVEESE, FHT2FERZEELE

o MEFILEEFEBOBEMBZIIBVTEHHUALZT —&A
T U 7-AE R, /ERORERFISISGE W FE &
R, HIARBEAL, FEERELEHICHERIIEVEE
TYHTE, FRRHRHH, ZORIBOT — XI5t
LTEOAMTHB ZEMNHLNIZR ST,

SHROPEL LT, RVWEREZEL LI BRT—2%, #

BHMEDA Ry "DFEEINE LSBT —AZBIT 5%

FHEOWRE L OFHiZEIF o 5.

ZE X

(1] W% =, B8 6, 4R K, Plan-Action % £ L
T BT HEBEHET ) V7 L Z O — BEALARE % x5
& LT—, EARZEHE D3, Vol. 68, No. 5, pp.679-690
(2012).

[2]  Ziebart, B. D., Ratliff, N., Gallagher, G., Mertz, C., Pe-
terson, K., Bagnell, J. A.; Hebert M., Dey A. K. and
Srinivasa S., Planning-based prediction for pedestrians.
Proc. 2009 IEEE/RSJ International Conference on In-
telligent Robots and Systems, pp. 3931-3936 (2009).

[3] Alahi, A., Goel, K., Ramanathan, V., Robicquet, A.,
Fei-Fei, L., and Savarese, S., Social LSTM: Human tra-
jectory prediction in crowded spaces. Proc. IEEE con-
ference on computer vision and pattern recognition, pp.
961-971 (2016).

4]  WFE B, EH L, %ot &, B 2 POEREMT
A UADARY I 2L — 3 VE#EH-EE AT 7
o —F- HAZ@kim, Vol. 92, No.7, pp.526-529 (2010).

5] HbK sk, W B, B R, A WL, B A, A
e BfE—, SRR BT, EA W, EAK S, RIR KIS, Al A
WG, BH E, e K, BH B NRICEB D 52
BRSO 7 — & [F1L, N THIGEFE2HCGE, Vol. 34, No. 5,
wd-F_1-11 (2019)

6] L Y, R TR 3D < ST L
SRR, Vol. 45, No. 3, pp. 87-102 (2016).

(7] R BRI, TS OVERISEHC & B T A LR « BUCH
%, IWEREENKOBISL S, HHREH, Vol.60, No.7,
pp-493-501 (2017).

[8] Box, G. E. P. and Pierce, D. A., Distribution of Residual
Autocorrelations in Autoregressive- Integrated Moving
Average Time Series Models, Journal of the American
Statistical Association, Vol. 65, No. 332, pp.1509-1526
(1970)

[9] Box, G. E. P. and Jenkins, G. M., Time series analy-
sis: forecastingand control, Holden-Day, San Francisco
(1976)

[10] Vasantha, S. K. and Lelitha, V., Short-term traffic flow
prediction using seasonal ARIMA model with limited in-
put data, Furopean Transport Research Review, Vol. 7,
Article No. 21 (2015).

[11] Cools, M., Moons, E., and Wets, G., Investigating the
variability in daily traffic counts through use of ARIMAX
and SARIMAX models: assessing the effect of holidays
on two site locations, Transportation Research Record,
Vol. 2136. Issue. 1, pp.57-66 (2009).

[12] Kwangbok, J., Choongwan, K., Tachoon, H., An estima-
tion model for determining the annual energy cost budget



Vo0l.2020-GN-109 No.42

Vo0l1.2020-CDS-27 No.42
FHRLIEFRMFRIRE V01.2020-DCC-24 No.42
IPSJ SIG Technical Report 2020/1/24

in educational facilities using SARIMA (seasonal autore-
gressive integrated moving average) and ANN (artificial
neural network), Energy, Vol. 71, pp.71-79 (2014).

[13] EREE4 ZEB Portal Y O T 1)L ¥ — 8 B AR,
http://www.env.go.jp/earth/zeb/detail /04.htm] (FA&H
%iH: 2019.12.9).

[14] The International Organization for Standardization,
ISO 7730:2005 Ergonomics of the thermal environ-
ment — Analytical determination and interpretation
of thermal comfort using calculation of the PMV
and PPD indices and local thermal comfort cri-
teria, https://www.iso.org/obp/ui/#iso:std:is0:7730:ed-
3:vlen (IRAEHEEH: 2019.12.9).

(15] HELREE, ERERE DO OREY DO Fi E,
https://www.mlit.go.jp/common/001102388.pdf (Ff4[H
B H: 2019.12.12).

[16] HyMWEH@EETY =7V v 7, NFEFEY - X,
http://www.hitachi-ite.co.jp/br/br07.html (B H:
2019.12.9).

(© 2020 Information Processing Society of Japan 9



