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Mobile Organic Localization Engine (Molé)

Goal: human-scale indoor/outdoor applications

Organic, Crowd-sourced

e User-contributed signatures
On-device

* No server solver

* Works offline

Room-grain accuracy o
* Not points on a map; not sub-meter accuracy
* No infrastructure requirements

* Good for many (not all) applications
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Talk Outline

New Techniques

e Positioning algorithm (MAOQ)
e Scalable Design
Experimental Results

* Live algorithm comparison
* Using motion detection

Conclusion
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MAO Algorithm: Intuition

When a device is in a place,

* not only see the same signal strength distribution
from the same APs,

e but will see the same response rate from those APs
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MAO Algorithm
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Independence of Response Rate

For each AP i

Oi =
(Wa +wp) /2 x O(Ua,Oa, Ub,0b)
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System Design

Scale to many users via device-side computation
* Batching; Hierarchical namespace; Limited polling

(a) Binds (b) Localization
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Talk Outline

New Techniques

e Positioning algorithm (MAO)
* Scalable Design
Experimental Results

* Live algorithm comparison
e Using motion detection

Conclusion
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Evaluation: Algorithms

Live Experiment:

* Placed spot-check
phones in each room

* Each ran six algorithms
in parallel

e Add bind for each room

 Compute hit rate
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Evaluation: Algorithms

g"aal:’s/s l'f""ftc"// Spot-check phones running six algorithms
Penalty in parallel; live with same scans
302 92.87 100.00 100.00 | 100.00 | 100.00 100.00
303 90.59  100.00 100.00 | 100.00 | 74.64  88.52
304 92.09 98.73  100.00 | 100.00 | 91.46  79.75
308 99.84  99.84  100.00 | 100.00 | 90.49  100.00
309 32.86 4270 59.37 | 5889 | 3175 43.33
310 1.59 10.95 41.75 | 8159 | 2476 11.43
311 90.59 41.15 87.08 | 9490 | 87.56  95.37
312 4288 93.67 90.03 | 70.89 | 70.09  72.47
313 100.00 100.00 100.00 | 100.00 | 99.16  100.00
316 100.00 100.00 100.00 | 100.00 | 98.73  100.00
319 99.84  100.00 100.00 | 100.00 | 98.57  97.14
320 100.00 98.74  100.00 | 100.00 | 99.37  100.00
321 99.22 100.00 100.00 | 100.00 | 100.00 100.00
S = (Wa +wn) /2 x O(ha,0a,u5,00)  If iEAIEB
322 88.38  100.00 100.00 | 99.53 | 92.15  97.33 e x p ifiCAIEB
All 80.46  84.49 91.17 | 93.16 | 8252  84.43 —Wb X p ifi¢AiEB
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Scans Used Accel. Mag.

Scans Used

Evaluation: Motion Detection

Eliminate stale WiFi scans using motion detection
* Ran two versions of Molé in parallel on same device
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Conclusion

Molé: Mobile Organic Localization Engine
* New algorithm: uses more information
* New methods: movement detection

e Batched, scalable design
Thanks!

Jonathan.ledlie@nokia.com

Open source
* Maemo, Ubuntu client packages available
* http://projects.developer.nokia.com/mole
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Extra Slides Follow
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— 7:50 am E’d? Organic Indoor Positioning
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Statistics
Net: Bld/Room: 1/10 Overlap Max: 0.5820

Scans/APs: 11/50 Moving? No  Churn: 29s
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Independence of Response Rate
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