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Experiments and Evaluation of Walking Position Estimation
Using Sensors with a built-in Smart Phone

JUN’YA SUZUKI™T  MASAKI AKIYAMAT?
HIROSHI TANAKA™ SHIGENORI IOROI™

Since it is necessary to install many sensors in wide area positioning, it is hard to realize an economical positioning system.
Then, we are examining the positioning method which uses an ultrasonic sensor and an inertial sensor as wide area position
detection with indoor in highly precision. Although the positioning by an inertia sensor is with having a margin of error, it is
considered to be one of the effective means. Then, it is considered in what accuracy indoor position estimate can be performed
only using the sensor built in the smart phone. Specifically, we perform a presumption of migration length using an

accelerometer, a presumption of the rotation using a gyroscope sensor, and compensation by map matching.
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Figure 1  Detection interval (upper part: former,

lower:present).
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Figure 2  An advance angle with a sensor on the waist .
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Table 1  Probability of rotation detection
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Table 2 The number of times of rotation detection which
shortened bend judging time (in the case of 1m curvature

radius).

A[B[C]|D E
1.4s| 10 10( 10f 10| 10
1.5s| 10[ 10[ 10| 10| 10
20s| 10{ 10| 10| 10| 10
30s[ 10/ 10| 10| 10| 10
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Table 3 The number of times of rotation detection which
shortened bend judging time (in the case of 2m curvature

radius).

Al B|lCI[DJ]E
1.4s| 10 1 9 3 0
1.5s| 10 11 10 5 0
20s| 10| 10| 10 10 10
30s| 10| 10} 10f 10 10
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Figure 4 The layout chart of a floor.
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Table 4 Correction by map matching.

gAY e . g

WRESE | toyEm REy| PTEETE | RREE | SECRS

Bz & [ % | & % [ &%
ATTom) 2081cm%| 10| 10 53.6 18.1 | 59.9 62.2 | 284 | 289
2705cm%k| 10[ 10 -3.1 253 | 70.6 479 | 38.1 | 37.7
B(750m) 2081cm%| 10| 10| -1425 -67.5 | 53.0 81.0] 295 | 285
2705cm%| 10| 10| —238.0 | —200.5 | 47.4 50.6 | 39.2 | 38.7
C(726m) 2081cms| 10[ 10| -140.6 —25.2| 96.4 | 1043 [ 30.7] 29.1
2705cm%| 10[ 10| -127.6 -98.8] 83.5 | 1245 39.3] 38.9
D (650m) 2081cm%| 10| 10 94 68| 69.9 79.9 | 304| 30.8
2705cm#| 10| 10 63 17.5] 82.2 439 | 40.6] 413

E (82¢m) 2081cm%| 10[ 10| -201.4 [ -184.2 | 55.3 66.9 | 27.7 | 276
2705cm%| 10[ 10| -323.8 [ -3238 | 81.5 7181 36.9 | 369
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Figure 5  The plot figure of movement (Red: correcting.

Blue: no correcting.
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Table 5  The experimental result which shortened rotation

judging time.

SHFEY {EIERRRE 18 |#AYY R ThE £k

EAVERT | & i a i =) i
1008cm 13.2 13.3] -24.6] -32.1 3 3
1176cm 16.1 15.9] -13.3 1.3 6 5
1344cm 17.6 17.7 6.7 -0.9 4 4
1512cm 19.7 19.8] -37.3] -45.7 1 1
1680cm 21.3 21.8] -13.0] —-27.7 0 1
B & Bf:cm (n/10)
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