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Hybrid Algorithmic Framework Using IMU and WPS for Smart
Phone Positioning Systems
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ABSTRACT

The drastic growth of mobile communication and spreading of smart phone make the significant attention on
Location Based Service. The one of most important things for vitalization of LBS is the accurate estimating
position for mobile object. Focusing on IMU deployed in smart phone, we develop a hybrid positioning
estimation framework with a combination of WPS. The developed approaches can strengthen the advantages of
independent indoor applicability of IMU. The estimation of IMU is efficiently compensated by radio fingerprint
based Wi-Fi Positioning System. We put a focus especially on the hybrid algorithmic framework. Compared on
the existing approaches of WPS or IMU, we achieve the comparable higher performance on both of average error
of estimation and deviation of errors. Furthermore test-bed based on smart phone platform is practically developed
and all data have been harvested from the actual measurement of test indoor area. This can approve the practical

usefulness of proposed framework.
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Galaxy S3 (Android): STMicro LSM330DLC Accelerometer
Gyroscope

3 independent acceleration channels and 3 angular rate
channels

*+29/+4 g/+8 g/+16 g dynamically selectable full scale
++250/+500/+2000 dps dynamically selectable full scale
« Output Data Rate: 1/10/25/50/100/200/400.../5376 Hz

iPhone5 (iOS): STMicro L3G4200D(AGD5/2235/G8SBI) Gyroscope,
LIS331DLH Linear Accelerometer

3 independent acceleration channels and 3 angularrate channels
*+2g/+49/+8g dynamically selectable full-scale

*Three selectable full scales (250/500/2000 dps)

« Output Data Rate: 100/200/400/800Hz (Gyro), 100/400 (Accel.)

Fig. 4. Smartphone IMU Performance
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Fig. 5. Step Detection (Zero-Crossing Detection)

Table 1. Step Detection Methods

Name Description

A step is detected by accelerometer
P e a k. . L
impulse signal of foot printing on flat
area. The detected impulse can be
fluctuated by walking speed

Detection
Method

A step is detected by characteristic signal
Flat Zone | pattern generated by stance status. This
Detection | method has limitation for dispatching part
Method of accelerometer. It is only applicable
foot-mounted accelerometer.

Z e r o | A step is detected by signal change (plus
Crossing | to minus or minus to plus) of
Detection | accelerometer. The trembling of signal
Method should be handled
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Preliminary Walking Test Signal Capture
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Fig. 6. Step Detection Process
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Table 2. Error Distribution for Test Path and Special
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