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Abstract: People flow data is widely used in many fields, such as transportation, facility operation, and
disaster prevention, but there are various privacy and cost problems associated with its use. On the other
hand, in the analysis of people flow in public facilities, it is often sufficient to capture the movement trends of
people, including errors of a few minutes and errors of several percent in the number of people. In this paper,
we propose a method for estimating wide-area travel paths of a person by collecting passing data at gates
connecting various areas of a large-scale facility. Since the passing data does not contain information that
completely identifies individuals, it is possible to estimate privacy-free travel routes. In a demonstration ex-
periment, we collected passing data for estimating travel routes and human tracking data for correct answers
at the Central Japan International Airport. The results showed that with an allowable transit time error of
3 minutes or less, the accuracy in estimating the entry/exit of a person in an area was 81%, which is approx-
imately the same as the simulation results. The simulation results also suggest that higher accuracy can be
achieved by changing the accuracy of the sensor and the human characteristic information used. Therefore,
it is expected that this method can be used for travel route estimation in public spaces by adjusting the
sensor spacing and the granularity of passing data to be collected.
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ZCT, AFHOANDOFBIEHE 1L, 2.2 i TR/ ALE
WraTrwd, GECROE, KEED, TEIMAZE
AT E VDS NN OIER TH 5. FRIBRIE
W E L, 2 D085 EEERICE N L HEERD
BAEASE T, F— AW & 5 @B O T etk s m v
95, B, WmBEEREIET L THATR 3K
JC LiDAR Z HW B ¥E1%, A7 v—a yolbEs: 75
AN OBEND, REPLRERTALTEY YV TT
LHATHLE LW

4.4 {ERAT 2MEIER

RFETIE, EABHROMIZ T O KB REZIZE T 5
T (DUF, MiEsm) 2 Vs, LT, 5 2#E0r—
b (e HEkiERS) OID%a, bET 5.

4.4.1 47— MEOFFRERERA dp(a, b)

7 — N OFIGIER d,,(a,b) (&, &2 AWAT— b
OO T — MABEIT 2 BORR = RS 572012 v
5. ZOfEl, FEBRICHEN T AR L CERI L 72
FrEREMEZ Hv 25, 77— MNEOBEO ) OfigEr AoFH
WATHIE CTE - 722 VS, 72720, AOFIGHRATHE
RV DEEE, KEBEEIZEIIL S AOHR R E RS
Mo, CHK[30] FE2SHEITRIET LODEE L.

4.4.2 47— MEIDEKRE - ZRFAEIFE df(a,b), ds(a,b)

7 — ME OV EREH d,y, (a,b) EFMRIZ, 77— MR O
BN 2 2 I IHFT R dp (a,b) & T RFTERR dg(a, b)
RIEFT A, INHLOMEDL, FEAMERL ) T NOHIRHEE

© 2024 Information Processing Society of Japan

RHEITRET L0, MULREB mp, ms % dp(a,b) I2F
NEN#TMELZHCS. B, E-omy, msld, =)
TN TIET BRBBRMOIES DX 2 ME L TRET A5E
BT, 0<my<l, 1<my &%, 72821 BTFOX
AP HEI NI BEIEES VWD) 7T, BEEREMOIE
EOEDP/NEVEEZOLND 2O mp,ms~1 &L, BRD
= LR A== DFIMOB OBEED, AV LLTL
EEF2T) 7T, BEINEOIEZSDEKEVWEEZDS
Nob720mp<l, my>1 &35,
4.4.3 7— MEDOANREDEZ YT E semp(a, b)
ARIRNGA—=F1X, HBT7— NP6 TIZAE L2 AD,
RIZEDTF = L) TEBET50OEADITITH
L. RFHETH) KBERTIE, £ <o ANdd 5 M5
MHOH L BTN 72D, HLT— b5 AL
TERADPELRLS— M6 B5 T 5 Re IR, L
2L, EEERSRSEORR 2 NWHDFE U7y — 2 8k
MTABETHE, ZOAEE 1 ADOANOBEE LT
ESINTLESH. T/ TV THF—HlITE%->THEY,
a b bNOBENIHEZ ) 5 505, b5 a ~OBBITE
CDRBVEVIBREOER D D, £D720H, A LBRY;
D= bORIZIE LT, ABHORINRT S semp(a,b)
ZEHRL, BERBIEEICHV S, sy DREIX, ADTE
BT A7 — PTIE 1ISEWE, F—o47— FEek
FOFE L (—HEBITET) AOARIEI DT WS —
METIXOITEWEE T 5.

4.5 REFEOEARR

REFHETIE, A3EHOTIANY 7)) —Z@lERB

L 4.4 BiOREREEHRAE T, BEWREEIEELTT). £

D7z, RFEFFIABBREROP THIFIZ, LT oZMt

i TRETE THLLEEZ LN,

(1) 7= MZBWTADPELEET, o THAOEH#ET
Wz LTy 7

(2) TREEN L bR HLER, NEEDL %) FSES
bt eI aE1E, SEANE BN R E

(3) BRR-Z2l N, a3 v v 7 E— VINDR T4,
NG 7 GE#EASEL BT T

(4) FBUEMANZIZF —Td 2O AN, FEZ (B2
WIEERIZ) MU — Mo ASL, Red75— 1
~NIBY Y ARt vy 7

(5) FPBUGEHA S L D FEl R N BIET L0 b, 7
FTANTANOREE BT 256

SHHDEMIZOWT, AT vy =R av ¥y IE—

VNDOFEEABET] STV B IGETE T, AR O

WEHDOENREL L B720, AFHRITHEHLIZLS 2%,

F72, A HHOEMFIZOWT, 110 TRT & ) 12 EH

MITIZE—TH 2 BEO A, ZIZFEBEZNZE L7 — b

SAYLEILT — b2 5B T 5818, HEERMRISKE



EHRINIFFASHNEE Vol.65 No.6 1-15 (June 2024)

BREREE

ABRSEHROME
)

ABRISHHR DM 1T
)

-

R L EE PP PP R PR R RN

’

3 BORERHEE B S EMOMEEGR (X 2 O%BG
Fig. 3 Interrelationship of information in travel path estima-

tion (in Fig. 2).

LB G Ao, FlRORMEE LS.

4.6 BERRHEE

KHBFERZ BT 2 BEERIMECE LT 720, TTRH
BN DTN TONE 2T TIZBWT, T 72
T2 — MIBIT2EBEROF—AWHEEZIT). h
&0, 5D [Z0x) TIZEDr— b AL
EOTr—thHRE L] REETES (LT, 2ol
o KBS EHREMER) . RIS, BEET) 7T ABREE
WOMOTEIT, [HD AW KIEEHATED L H
LR L o] wiEET S (LT, ZotEmes
BRERIEREIES). T2 ETOBERBIMEEICBITATE
WOMERIROMIE R, B 3 (R T. DD 2 T, i
TEHUZ D CABRSGIHROMEE L B ) 7 Mo A BYE
WMOMOITIZDONWT, ZNENFFEL AT 5.

4.6.1 BBFERICED K NRIBBERDME

HEHHR > S KBS HEMENE T 5720, KRFETIE,
& 2 B TEROMDFE— AW O KB OEHRE LTENS
TG Lwargd ks 2a7 (DY, I—AERAaT) %,
FTARTOAY;OE#EHR p; & B0 @BEIEHR p, DT I
M LUTERET A, 72720, AM& 0 buiZBEEEI ) 2
VDT, AR < BEGRER L 5 R_T I > TAaT
AR R, BHRE 2 EEILT 5.

Wiz, =) T ANDOABEGEMO R — NHE 21T 720,
F—ANWEAIT s(ps,po) XFtETHHEEHHAT S, &
CTHE, RO3IOOBHTENENAAT %FHT L. L
T, ps BE W p, IZEENLIEHIE, p; T/2Ep, 12y b
() 22 WTHRHT L. 72L& 21X, po.gate 1L, p; HFCEk
SN/ — b EERT.

BEIFREICL S X7 squr

BEFERIC LD AT sq0 1&, HAHAGEHp & H
% B 1ER p, BRLERS L2 — b p;.gate, po.gate DIH
O ERM d,,(pi.gate, po.gate) &, p; & p, DFCHE
e D7 p,.time — p;.time TRl 5. LT, ARETIZ,
d, = d.(p;.gate, p,.gate) &3 5.
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BEIEEIZL D 23T squ, 1d, dyp 225D E LT, &
() DEBVEET 5. squr DI, tg = po.time — p;.time
Bl \IENMER & D & s 2 1, 3ty D3 dy R ds 12
SEMEE LD E squr 20 LD, 1, ty 00 dy Kilid 2
Wt d, IOV REWEEZED L, Sgur =0&%5. DRI,
NIBH I ORI ZEAFHFEFAN THIUL sgy > 0, FIIFT
FIFHNZEVIT E squr =1 £ %2 5.

2
1—<dm_td> (df <tq <dp)

dpm — dy
2
Sdu’r(piapo) - 1— <;lm:2d> (dm S td S ds)

0 (otherwise)
(1)

ADHEHIBRICE D X7 scna

NOYFBIEIRRIZ L B A TT sopq (&, ANBH R OFFERUER
DFRZBIE chay, ZFXEL, &5 AWEHRp; & H 5 BEHEHR
po DYFEEIER (p;.cha, p,.cha) DZE |p,.cha—p;.cha| & K
L CRHliT 5. #5813 (2) & B Y17V, |p,.cha—p;.chal
R0 ITHENTE sepg = 1, chag, 1D ITE sepq =0 &
b,

] 2

min(|p,.cha — p;.chal, cha

Scha(Diy Do) =1 — ( (Ip D | th))
chayp,

72721, min(a,b) & a L b D) bRNE LR DIEE EFT .
B, PREMIME chay 13, FFEUIEHROGHIMKEICEDS X
RET B, 7ok 203, FEEERE L CRime e L, F—
ANPICHIUTFEEDS £0.2°C IZNFE D% 5, chay, =02 &
T5. F72, HEEREEEAV25E, ThEn ok
THEMROA AT ZEEL (scha, (Pi, Po)s Schay (Pir Do) - ), T
NHEOMHEEX B)DEBYFALMEE VS,

Scha(pivpo) = Scha, (piapo)schaz (piapo) ce. (3)

F— rOBEEBIZEBZTT Sems

RAITIE, 443 THTERLT sy VD, ThbE,
ABHER p; & BEHHER p, 128 LT, semp (pi-gate, po.gate)
&35,
4.6.2 BE—AMEXATICEDIC NRISIEHROHTE

& B Al pi & BEIER p, OMOFE— AWEA 27
s(pi,po) \&, D 3002 a7 R (4) L VFHET 5.

s(piypo) - de(Pia po)scha(pia po)scmb(piapo) (4)

WIS, FA—AWERA T %2 HWT, NBEEROHMEE 21T
9. ZTITiE, L) RWEL O AR O R — AP EEA
37 s(pi,po) W ASE R & B RERORT 2 EL L
T, 1 AOANDOKBEIHHRERZLTC0E, HHTYTIC
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Fig. 4 Schematic diagram of IN data and OUT data associa-

tion.
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Fig. 5 Schematic diagram of IN/OUT information association

between adjacent areas.

B A NESEHEHET S, CNFECTORELE 4 1R
.M 4 oM, B e AOFEIE oD 75 712
WEEHRZ 7Oy M L2 0T, ELEoBTidt il
HmTH L. FERE, KEEEREHEE LA EE &
L, AT 1 o BB EHRE RIS 5.
4.6.3 BEEI ) 7RO ARISIEROMED

R BIEHCE S N GBS E#E RS, BED)
7 O KB EROMD VT 21TV, KBRS BT 5 1
ANDNORBEREMZHET L. MOTIEIR 5 DX H1, 2
DOERL LI THERT LTS — MIBWT, Ffllox)
TIZBT A A - BEERE, R TH5L)—HOT) T
B AGEHICHD T TIT) . 72821 275 —15
2BV, V7 GAOALERIE, FEEICZ) 7 D»
5OBGIERICR D, WAL, £ 1 OMEBER,IS, K 2
DOANEERS SN ETLE, HHANT) T B —~
D—G—EDIHTEEL-LHET 5.
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*® 2 ABHEHROBI
Table 2 Example of IN/OUT information.

B EH ]

U7 N B
e ey
D 1 5 0127 165811 01-27 16:58:46
G 5 6 0127 16:58:46  01-27 16:59:14
5. FEIIEER

BEREIEE 1T 121E, X3 TR LA TREOHERS
Th 5 ABBGHEROMEELRER ATH LEXDH L. —h
T, ®BPIOANEBHEHROMOITIL, F—OBBERIIS
T 5 B AT 57280, ABEIEERAIE LI
VARIGIZIE LWHED AT NS, W22, REOFHEIL
AR EROKEE SR BRI ERE RICKE S RET 5.
ZDORETIE, ABEHEHROHEERBETMO 720 DFE
AEEERE FORERIIOWTH AT 5.

5.1 EEIRIE

5.1.1 @Bt YAREDLEE

FEREFEERCTH W 72l 2 IET 5 720 0t v
i, Vitracom(R) #:# o VC-3D (K 6 1#B) TH 5.
VC-3D &, #EWSN/oh 2T EMMHERICLD, 1) A
Wl L 72, 2) g (AT TISHT AT
RGO MEH ), 3) EM L ADOHEED 3 HafllET
X5, 7, a@adfEmE L3 A5IZ, VC-3D » 54D
ARV L oW R 25 ME - RS A LB v, RFEER
Ti&, VC3D 27— PORIFITHKEL, K6 DIIHITA
Sl L 72 BRI laE ) & i, B R Al ER & LTI
#1720 VC-3D OFEESIIBANC L Y B 20, AR
(% 3) OERHBNTH L4 2.7m~5.6m OF S IIFEE
L7z, ZOE JE170cm O AOFHNEEMIE, T8 x i
WHITH 5.3x1.2m~9.5x2.4m &£ % 5.

5.1.2 EFIEBROEISH
FAFEBROERLITL, B 7 (RS HEERESET 7+
AT THTHY), NOHERNPLNL) T THDH. PEpEEE
Zes, BOMIAAER 473ha BT 5, ERHUGIROK O EB
ZEETH ), AFFRORETLEZMGEET 2 OITHIG LV ER
BLEZONS. FEETIE, K7, M8 DL)IIEEE—
WICET66 B (Ob, 77 RATIHICE 23 ) Dl
YU EREREL, WmEERTIEE L. B, M7 oLk
MGl o oRENE (F— ) 2EL, EEET S
Y ATITENSRTR LI 78RS 57— Mg (5—
NNV —=T) ERRT

5.1.3 ABRBEREER/I ST A —%
FEIHEBBLUOBBTEYIaL—2 a3 i2BWT, #
T O NBEEMOMEEIILER/NT A—=F1E, A4 D
EBYVIEDT. BB, my, mg Ofild, FEERBREE L



EHRINIFFASHNEE Vol.65 No.6 1-15 (June 2024)

6 Vitracom(R) #13 VC-3D & > ¥ [31] L ilBEHRIEE A A —
Fig. 6 VC-3D sensor by Vitracom(R) [31] and image of passing

information collection.

& 3 Vitracom(R) 8 VC-3D t ¥ ¥ DfLE%
Table 3 Specifications of VC-3D sensor by Vitracom(R).

T H L

Bt 2.4~6.0m (HfE5E)

A A Y W X EE T TRAR 10x7m
IKEF7I 96.8°

(L] gt J71m 71.5°

x5 106.4°
3 WICH 2 il & & & HEpRHA
i (R) FToOHBELEIE
W1 - EIFALER 100BaseT, Power-over-Ethernet, RJ45
HEED 8.5 W

FxY7Lb—var

EE]II

s E K

34B .
Wﬁ,l

5 I

@

7 FEREFEEBREREE (i 7 — b, JRA0: LiDAR ORGENE, #
o r—rrn—"7)
Fig. 7 Demonstration experiment environment (Green dots:
Gates, Red dots: LiDAR installation positions, Yellow
mesh: Gate groups).

HETHYUBIEELHEIIDVLVEETH L7720, o
72 E R FNNE TR 5D 72D HIEE o 72560
TR 2 Z L CRELR. T, ERERETIRZ O
N3& %7 — M ORIO T — bANBENT 5720, Semp (17
=T =NV TH TN RMEE L72T508, KD 72
B EMIRFCE B, EAEFERTIE, EFT—sPIIEENS
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8 it v O%iEES
Fig. 8 Installation scene of passing sensors (Entrance of Access
Plaza).

(727X 75HFAM)

x4 JBYGIFRIEEMN ST A -
Table 4 Parameters for estimating IN/OUT information.

JH i
my 0.25
ms 3.0

Bphr— 7 Vv—7M 1
[ L7 — k27 V—70 1 0.25

Scmb

[A—7— b N—THE % B LI ADANE] & (82
A I Al S NIES . A BN AUNDYN - SN Rz %= 4= K|
RELTHAL, H#EFBRORILENRLNEL RS L
IS, MUET =MV —THD 5. & 0.25 [ZFHEE L 72
5.1.4 1ERAONEMT—2INE

REFEA T 5720, [RPLIDAR S2] & ¥4 [32]
& NBEF Y A7 & [ATRacker] [26] Z L, E@EHO A
BT — & 2R 5 EB % 1T>72. RPLIDAR S2 &~
Hik, 2KICLIDAR O 12TH Y, FBOWKRIZHFIME
L—W—tx AL, i 2B 35 F TORM 2 FH
L., BEFOWEE O#E%%ET 5. ATRacker 1X, X 9
DEHIHEES N/ LIDAR #fEH LT, =V 7O
25 110em BEOE S TKRFEFMIZAF ¥ V17w, 155
NI HOBHRD S A Btk L, AOMEZ B85 2 [26].

52 YXalb—-Y3r

FERBELFBROY I 2L — g VEBIERRESEL, A
AR AR L, SRRt s > v 7 E2Twv, REF
BOEFMET 72, T0YIal—3arTlE, FEEB
BtozENLA T N (A7) &, &7 — P50 ADH
wmEMTRZHEL, SUMRIERART—5 ZERL 7.
ANDOFENERT YV VBRI EIREL, FET—F 1 5EF
BLETr— 20PN R NOREZHHT L)1
L7z, 72, Lﬁkmﬁﬁm¥ﬁﬁ&ﬁﬁfii FEERER

B2 R L 7zl o SR L -l ST e SRS
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B 9 LiDAR > ki Ja R
Fig. 9 Installation scene of LiIDAR sensors.

£ 5 FEREBEIIAGDEALYIaL—Ta I x—%

Table 5 Simulation parameters adapted to the real environ-

ment.
HH [}
HBITAD B EOFHH [cm] 170.0
JIT A D B EOEHEAR [cm] 6.0
AT AN DBATHEE D P [m/sec] 1.00
AT N DAAT M O HEAF 7 [m/sec) 0.25
WY 2 & D F REHIERE OFEER 7 [cm) 1.67
WL T & 2 R EH RS O R R [sec)  15.0
B I & B FEHI T 25 (%) 4.0

L7, 2Ok, FHRIFEBTHO Mt W12 X 258
E R HEOFHIFEE 23512, ko N7 — % 5 5 5l
1 7 @B ER 2 ER L 72, fefRlZ, FET7 —F LRERIZEE
1 7z B I L CABRBHEE 21TV, BFli 24T - 72.
B, YIial—TaroRTA—FIREDEEYT
H5.

S HIZ, RIFFEICBIT 2 EBRERFU/NOBRSRIC BT 51
ZFFOMRLTEHMT 57:0, ANOiEeHEEE oM
BELZIEEDY Il —Ya v dfTor.

5.3 FHMEEE

AWFFETHEE T 5 NBBIHEMOREE L, @it > ¥ 23
HF 2 HBERICE T D5 AOFHIBTRONERE 5 HEELIC
K3 5. 722 218, BEDPFASTH 28BN, B
OMICER L7 — M TR LIEE, BREHRIZT TS
NHEDONDABY %2 FMEICHEET 2 0IIRETHL. L
L, 10 IZRT L1, ML) Z2EX%2 L ADAR
B RAAIVEZ THEE L7228 LTH, BN BEigiEE
R KRELEEEZE 2 2WIEE0 S\, IS, HiskE
FIIBWT, 10 IR &) HEEREDSHEIC 7 5
ML, FEAERWEEZOND. F7o, FEEFERBEEC
BT, @l Ik s No@#EEHED Y 4 I v 72
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10:10:20 #—h1 10:11:50 #—hk2 10:13:00 #—h3
SREAIE 166cm SREHAE:168cm SREDAE 167cm

10:10:30 #—h1 10:11:40 5—k2 |

10:13:10 4'—h4
SEREHAE:167cm HREHAME:165cm |

SREHAE:167cm

HES>- ST

10:11:50 7—k2 |
HRsHAE:168cm I

10:10:30 5—M1 |
BEsiE167cm |

10:13:10 7—h3
BRHAE:167cm

BB et

10:10:20 #—h1 10:11:40 #—h2 10:13:00 #—h4
BREHAE:166cm SREHAIE165cm BREHAB:167cm

ABERFIREBRAEY

10 ADAIGER A LT O BERHIEE/H IR S (gl
527 0Hl
Fig. 10 Example where person misidentification does not sig-

nificantly affect travel path estimation results.
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y) LHEET — 5 OB % Il W T 2 O HEETH -
72, F ORI TIE, —E#iHE O RRZIEHIERZ (6]
ELTC, K10 46T) 2FE LU TIORT FHfE % H
W, ANBSHEER R ORI 21T - 72.
¥, TRTOEMT— 7 IR LT, UToLM (—i%
St) il ABGHEE T — 8 BT L0220,
BEYITH.
o AMGLBLOTr— N —%T 5
o ABIEH & BB ORREDS, RERIEHIGEE O A I
i tt [sec] LN T %
CO—HEMEE T, EfFT— 5 & NBYEET— 5 %
DT 3 HEICHGEL, ThENoREE R0 5.
o —HT—¥ I —HEMEMITIERT—5 (BLUK
535 NBWEET—4)
o R—IEMT—% @ —HEMiililzd b VIEET—5
o R—FEET— % @ —HEMEiliz & v GRS
=%
NG 3FEICHEEINT =5 o E W, LTOE
I % 2% 5.

K = | —#T7—% |
CEF AR
_ | —3%7—% |
T IRCOERT—7 |
B = | A—HdEET— % |
PRI ER = | =37 =% |+ | A—EHEET— 5 | o

| AEEEET -7 |

S IRTOHEET— S |
AT, RRROFHIERE VT, e 2 ARFEIER
FERFAHLDH tt [sec] (2B VT HAFEE 2 FHM L 72

54 FEHNERBIELCSIIZTF—2NERR
AREBCIE L 72 @B EROBEIL, A 3,959 4, B
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11 PUEL 72 BT — 5 (—#Hok)
Fig. 11 Collected person tracking data (partial).
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Fig. 12 Estimation results of IN/OUT counts between gates
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and ground truth data.

% 4,323 1 Ch o7z F/o, B SHEE L7 AGRY
ORI, 3,721 - TH - 72, kI, IEREHO NGB
T =& e —EP L b L2 KA, K11 1R, K11
NOEBDAOMAS, 1 A\ONOBHT—4 %L, Bfao
A 7 IR T FEREERBRR oW £, BT — 4
OBENL, WEDH ) A XF— % %FET 5 & 18,498 1T
Hotz. LaL, BEHICHE— AWK 2 B8 ID A%
LT 2HEDRA LN 720, BIEHOHEIZ 3,913 1 (9
L, F— MO ANBEORKEEIL 2884 1) THo7z. K 12
12, RNBGHEER R L IER T — 5 o7 — o GRS E
R

5.5 EIIERIREICS T 5FHE
FHERBEICBITA Il —YarBLUOEF—¥
VIR 2 AGRIGHEERE I OFHIlAE R %, B 13 () B &
O 14 GRHEES) IIRT. O LWEHETHL, AR
AR AL HUPH ¢t = 15 [sec) D, Y Ial—var
BLOET—-FIIBITLBEITENZN66%, 50%TH -
7z =7, mHBBAEMTH S tt = 180 [sec] TlL, Th2E
N 80%, 82% THh 7z, tt #TIcEL & o2 a 0N
FElZY 32l —va VR EIZIE—HLA, wrEnE
LT —Z 2L DMEREDMEL D HADB AL N, 2D
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Fig. 13 Accuracy in the demonstration experiment environ-

ment.
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Fig. 14 Estimation error rate in the demonstration experiment

environment.
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AoN5.
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= 6 EErER @B o OMRE YT X — %
Table 6 Performance parameters of high-performance passing

Sensors.

HH fit
AR O R 2 [om] 0.50
B FHI RS DR EER 7 [sec] 3.33

BRI R AR (2) OBEOH) ] 8.00
AT 2 2 (%) 0.50

08
> 0.6
(s
e
3
S
<04
02
EE Sensor with High Accuracy
mmm Sensor with High Accuracy & Color data
0.0

30 45 60 90 120 180
IN/OUT time error threshold [s]

X 15 SR sdEEt o2 BnE80kE

Fig. 15 Accuracy using high-performance passing sensors.
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@ﬁ#ih«k&<&ﬁ?ét@%tt.@%ﬁﬁﬁ%ﬁ
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AR T STRRED NRIGZIEL (HEETE 7. W
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Fig. 16 Estimation error rate using high-performance passing

Sensors.
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NOREEIZD B DENDN D B, £D720, T i
THEHUIATR & DR L &3 HHEEREE 2 2GS L
DELBREROAZINEST 2ONPEL L VEVR 5.
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B 17 FEAMTARIC I B OO WHALE
Fig. 17 Example of visualizing path usage frequency with a

weighted tree.

X 18 BEEEOHEE DMK EA~OWHLE] ()
Fig. 18 Example of visualizing travel path usage frequency on
a map (A.M.).
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BHIE 2 B0, 17 R T LI KA SN ARERIZE
ZOk AR L, MEMICEDOBBIREN LD S fEH S
NTWE2IHET 5. ZoHIb Tk, BEREEKORG
WETHALLMERTEETL 2D, HRET DM 5
AL CRETE 5. REMESRLHRPMZ2EETL L, &
I TRHROI) TAORE (5 ORSHENL, £
DEALD S NRDOKNDEALZ LR T X 5,
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19 BEREEKOHHEE OHK E~oHILE (%)
Fig. 19 Example of visualizing travel path usage frequency on
a map (P.M.).
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