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Estimating Traveler Status from Gait Features
Considering Personality
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Abstract: The modern society full of convenience demands proactive hospitality. To achieve it, it is indis-
pensable to grasp states and personality of each user. The paper proposes a method to estimate states and
the personality of the user to provide proactive hospitality from features of his/her gait pattern acquired with
Radio Frequency Identifier (RFID) technologies. An experiment, collecting walking data in 6 states from 15
subjects, has proved that the method succeeds in the estimation of personality. The machine learning for
each personality improves the accuracy of the identification of user states by 4.3% compared with a method
neglecting personality.
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Fig. 1 Services in actual environment.
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Fig. 2 State estimation considering personality.
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Fig. 3 Position detection using RFID.
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*® 2 LHEBE (MNICE 3 MImETA)

Table 2 Variable importance.

B 9ZFL &y iy M | Ty =k
wy 1164.96 h 1533.80
Jdev 1657.36 1619.87
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Fig. 7 Variance within-group and between-group (1).
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Table 3 Personality in each cluster.
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K4 N=VFIT4 7 FAFIGE L CEEOBETR - HHE (AT 3 HHZUETA)
Table 4 Precision and recall without clustering.
precision recall

k SN SLB SLo St Sa Sk SN SLe SLo St Sa Sr

1 0.313 | 0.390 | 0.450 0 0.511 | 0.235 | 0.420 | 0.460 | 0.540 0 0.940 | 0.080

2 0.350 | 0.841 0 0.174 | 0.378 | 0.355 | 0.280 | 0.740 0 0.080 | 0.960 | 0.440

3 0 0.245 0 0.111 | 0.852 0 0 0.960 0 0.020 | 0.460 0

4 0.167 | 0.337 | 0.258 | 0.304 | 0.300 | 0.405 | 0.040 | 0.680 | 0.340 | 0.420 | 0.060 | 0.340

5 0.152 | 0.0313 | 0.188 0 0.409 | 0.129 | 0.100 | 0.020 | 0.120 0 0.760 | 0.080

6 0.232 | 0.571 0 0 1.00 | 0.028 | 0.840 | 0.160 0 0 0.880 | 0.020

7 | 0.583 | 0.923 0 0.010 | 0.331 | 0.280 | 0.140 | 0.480 0 0.020 | 0.920 | 0.140

8 0.500 | 0.1883 | 0.194 | 0.414 | 0.923 | 0.024 | 0.020 | 0.420 | 0.140 | 0.580 | 0.720 | 0.020

9 0.155 | 0.137 | 0.133 | 0.167 | 1.00 | 0.111 | 0.220 | 0.280 | 0.160 | 0.040 | 0.380 | 0.080

10 | 0.222 | 0.159 | 0.309 | 0.500 0 0.026 | 0.080 | 0.280 | 0.760 | 0.320 0 0.020

11 0 0.737 1.00 | 0.227 | 0.451 0 0 0.280 | 0.020 | 0.740 | 0.640 0

12 | 0.250 | 0.269 | 0.192 | 0.714 | 0.603 | 0.500 | 0.140 | 0.780 | 0.100 | 0.100 | 0.940 | 0.160

13 | 0.063 | 0.500 0 0 0.208 | 0.179 | 0.020 | 0.040 0 0 0.620 | 0.100

14 | 0.044 | 0.202 | 0.194 | 0.389 | 0.661 | 0.289 | 0.060 | 0.340 | 0.140 | 0.140 | 0.740 | 0.220

K5 N—VFNT A7 ITRAYIGE L EOMEE - B (FHET 3 HiICUETA)
Table 5 Precision and recall with clustering.
precision recall

k cluster SN SLB SrLo St Sa Sk SN SrB Sro St Sa Sp
1 eg 0.444 | 0.071 | 0.381 0 0.314 | 0.466 | 0.160 | 0.020 | 0.320 0 1.00 | 0.540
2 ind 0.303 | 0.816 | 0.593 | 0.636 | 0.592 | 0.315 | 0.400 | 0.620 | 0.320 | 0.560 | 0.840 | 0.340
3 frd 0.370 | 0.270 | 0.340 | 0.276 | 0.580 | 0.389 | 0.200 | 0.340 | 0.360 | 0.320 | 0.940 | 0.140
4 ind 0.167 | 0.270 | 0.101 0 0.250 | 0.355 | 0.020 | 0.340 | 0.300 0 0.020 | 0.220
5 ind 0.407 | 0.036 | 0.327 0 0.266 | 0.321 0.220 | 0.060 | 0.360 0 0.340 | 0.180
6 eg 0.240 | 0.571 0 0 1.00 0.111 0.720 | 0.080 0 0 0.560 | 0.180
7 ind 0.321 | 0.853 | 0.573 0 0.529 | 0.320 | 0.360 | 0.580 | 0.940 0 0.540 | 0.480
8 frd 0.600 | 0.091 | 0.226 | 0.579 1.00 | 0.0638 | 0.060 | 0.100 | 0.140 | 0.440 | 0.600 | 0.180
9 frd 0.110 | 0.214 | 0.122 | 0.133 1.00 0.231 0.260 | 0.06 | 0.180 | 0.080 | 0.500 | 0.180
10 eg 0.171 | 0.117 | 0.396 | 0.250 | 0.091 0.289 | 0.140 | 0.220 | 0.420 | 0.020 | 0.020 | 0.560
11 ind 0.421 | 0.446 | 0.176 0 0.266 | 0.156 | 0.160 | 0.900 | 0.060 0 0.660 | 0.100
12 frd 0.250 | 0.286 | 0.226 | 0.545 | 0.60 0.423 | 0.320 | 0.200 | 0.280 | 0.360 | 0.960 | 0.220
13 ind 0.314 1.00 | 0.143 0 0.180 | 0.341 0.660 | 0.020 | 0.020 0 0.400 | 0.300
14 frd 0.141 | 0.833 | 0.393 | 0.333 | 0.588 | 0.381 0.180 | 0.200 | 0.220 | 0.320 1.00 | 0.480

ELTHET A, £, IEBME%Z Kolmogorov-Smirnov ##
ExHWTH%ET 5. Kolmogorov-Smirnov 1% O Jit A
Jil, [BHEMPIEHS A THL] TH 5. F%%§7
R, AEKESRE LIS, IXRTOLEIZBW TR
R EEH S 2V, IoT, Pb;UA—V%UT4
7T AZIGEILIZGAEO FARERSATIERwE TV
\,

K12, Welch O t MEZ W T/8=vF1) 74 T LD
BB EDPE ) PBGET 5. t REDIRERGIE, [2 5D
B ER 2] TH S, #HERTER 8 IIRT. AEKIE
5% L L7z &, Sy BIU Sp 3RS ENSINS.
¥r, HE m&%u%ttf%é,&owkﬁﬁﬁﬁﬁﬂ
SNB., L72DoT, =V F )74 TEITHITHI LT,
Sy BLU Sp ORBIKES LS5, £72, Spo Oikplk
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WE DR 2 B854 5. I%&EHN) N7 M VEGT DY
ﬁ%%%#é%m: BX=VF )T 4 7 TATIZBNWT
LRBEEEOEGERY X7 PV T 5. ilo
WCEN=VF T4 7T A5 TEDRFIZE > THE S
TR EEE OB & RIHICR T, R OETHNEN
#RL, REIGE, LIELEERT. §XTONR—=VF)
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®6 /N—=VFIT A7 ITAYIGE LRSS, SHEILZSEO f OEET 3HICIELLA)
Table 6 F-measure without/with clustering.
f-measure without clustering f-measure with clustering
k cluster SN SLB SLo St Sa Sk SN Scs Sro St Sa Sg
1 eg 0.359 | 0.422 | 0.491 0 0.662 | 0.119 | 0.235 | 0.031 | 0.348 0 0.478 | 0.500
2 ind 0.311 | 0.787 0 0.110 | 0.542 | 0.393 | 0.345 | 0.705 | 0.416 | 0.596 | 0.694 | 0.327
3 frd 0 0.390 0 0.034 | 0.597 0 0.260 | 0.301 | 0.350 | 0.296 | 0.718 | 0.206
4 ind 0.065 | 0.450 | 0.293 | 0.353 0.1 0.370 | 0.036 | 0.301 | 0.152 0 0.037 | 0.272
5 ind 0.120 | 0.024 | 0.146 0 0.531 | 0.099 | 0.286 | 0.045 | 0.343 0 0.298 | 0.231
6 eg 0.364 | 0.250 0 0 0.936 | 0.023 | 0.360 | 0.140 0 0 0.718 | 0.137
7 ind 0.226 | 0.632 0 0.014 | 0.487 | 0.187 | 0.340 | 0.690 | 0.712 0 0.535 | 0.384
8 frd 0.039 | 0.259 | 0.163 | 0.483 | 0.809 | 0.022 | 0.109 | 0.095 | 0.173 | 0.500 | 0.750 | 0.094
9 frd 0.182 | 0.184 | 0.145 | 0.065 | 0.551 | 0.093 | 0.155 | 0.094 | 0.145 | 0.100 | 0.667 | 0.202
10 eg 0.118 | 0.203 | 0.439 | 0.39 0 0.023 | 0.154 | 0.153 | 0.408 | 0.037 | 0.033 | 0.381
11 ind 0 0.406 | 0.039 | 0.347 | 0.529 0 0.232 | 0.596 | 0.090 0 0.379 | 0.122
12 frd 0.179 | 0.400 | 0.132 | 0.175 | 0.734 | 0.242 | 0.281 | 0.235 | 0.250 | 0.434 | 0.738 | 0.289
13 ind 0.030 | 0.074 0 0 0.312 | 0.128 | 0.426 | 0.039 | 0.035 0 0.248 | 0.319
14 frd 0.051 | 0.254 | 0.163 | 0.206 | 0.698 | 0.250 | 0.158 | 0.323 | 0.282 | 0.327 | 0.741 | 0.425
% 7 Kolmogorov-Smirnov MED p i (F#hEF 3 HiCIUIEFA) F O EHKETRE AL 10 B
Table 7 P-value in Kolmogorov-Smirnov test. Table 9 Top 10 important variables.
SN SLB Sro St Sa Sk cp(frd) cp(ind) cp(eg)
Divided | 0.835 | 0.866 | 0.401 | 0.618 | 0.496 | 0.779 1 L Wy, L Wy, L Wy,
P 0.933 | 0.599 | 0.921 | 0.191 | 0.365 | 0.999 2 R W, R W, R W,
3 L Wy L Gdev R W,
#F 8 Welch O t RED p B L Ot CARECT 3 HAICIUIEHA) 4 | L Wy, R Jdev R W,
Table 8 P-value and t-value in Welch’s Two Sample t-test. 5 | R Wy R Wy, L Wy,
6 R W, L W, L W,
SN SLB Sro St Sa Sp 7 L | wu,(7) L Way L Gdev
i | 0.044 0.408 0.080 | 0.915 0.743 0.007 3 R Gaen R W, R | wu. ()
tfE | 212 | —0.841 | 1.82 | 0.108 | —0.332 | 2.91 9 IR | wo() | L | 0 | R | gaew
10 | L Gdev h R wy
THEY, ARAMDEMLI0EDICEIN TS, IhEp
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Fig. 10 Average and standard deviation of gges-
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R10 ZNX—VF VT4 27T AY TORMZLREIRY X7 b IVES

Table 10 Characteristic variables in each cluster.

states Sro Sk
cluster frd ind eg frd ind eg
R, gdev * *
L, gdev * * * *
L, w,, * * *
R’ m *
L, wuy, (i)

+* means significant difference
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