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Introduction

* Automatic Construction of Indoor Floorplan

* Opportunistic Encounters
 Bluetooth
« Audio
» PDR

* Advantage
* not restricted by sparse landmark distribution
* not rely on motion pattern or conscious motion



Data Collection
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Fig. 1. The system overview of CrowdX.



* Encounter Profiling

* Trace Calibration



Trace Profiling

* Trace Generation

* Space Classification
* Step Periodicity
* Motion Change Frequency



* Trace Profiling

* Trace Calibration



Encounter Profiling

* Neighbor pairing
* large discovery range
* low latency
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(a) Neighbor discovery delay (b) RSSI vs. Distance



Encounter Profiling

* Spatial Relation Extraction
* TDOA
 anti-multipath and anti-environmental noise
* inaudible for humans User

%
* can be sensed by motion sensor - Y
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(a) Encounter scenario

=



Encounter Profiling

* Spatial Relation Extraction
* can be sensed by motion sensor
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Encounter Profiling

* Spatial Relation Extraction
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(b) Hyperbola based localization



* Trace Profiling

* Encounter Profiling



Trace Calibration

 Encounter Position Estimation
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(a) Position correction with spatial relation



Trace Calibration

* Trace Drift Elimination

Calibrated trace
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(b) Trace drift cancellation



= Entrance

“  Encounter position
© Landmark

(a) Hallway shape (b) Estimated room area



* Landmark Positioning
* 1m error
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Fig. 11.

Evalution
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(b) Shopping mall 2 (c) Shopping mall 3

The accuracy of landmark positioning.



Table 1. Collected traces and other parameters.

Participant number | Collected traces | Encounter number
Shopping mall 1 8 87 22
Shopping mall 2 6 72 19
Shopping mall 3 6 67 18
£ 27 Landmark_1 il Landmark_1 % Landmark 1

47 Landmark_2 47 Landmark_2
I Landmark_3

(a) Shopping mall 1 (b) Shopping mall 2 (c) Shopping mall 3



* Hallway Shape Detection
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Figure 12. Hallway shape evaluation vs encounter number.



* Room Area Estimation
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