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Goal
“Vision Zero” as a street safety policy that strives for the elimination 
of traffic fatalities for all transportation modes.

Cost effective and accurate solutions are needed to detect pedestrians
during the day and especially at nighttime to implement safety measures. 
Solutions need to have a very good energy footprint, robustness, and a 
budget that allows scaling to city level. 

McKee Road & Jackson Avenue, San Jose, California Tully Road & La Ragione Avenue, San Jose, California
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https://goo.gl/maps/H29pmFNg2TuFNpce9
https://goo.gl/maps/zY8cfegViFKYWNwq6


Solution overview
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Solution overview
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Solution development and life-cycle
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Approach
• Sensing
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Approach
• Sensing
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Approach
• Algorithmics – Fast Objects More Objects (FOMO) ConvNet, Spiking Neural Network (SNN)
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Demo - Spiking Neural Network (SNN)
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Approach
• Algorithmics – Event-based Expectation Maximization (EM)
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Demo - Event-based Expectation Maximization (EM)
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Performance
• Spiking Neural Network
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Quantitative evaluationQualitative evaluation

* For the accuracy evaluation of both the detection and tracking components of the system, we performed multiple
experiments in order to get a statistically valid analysis. For the quantitative evaluation, we executed the following
protocol: 1) Read relevant detection and tracking data from each of the experiments (i.e. N = 30 experiments); 2)
Perform statistical tests (i.e., a combination of omnibus ANOVA and posthoc pairwise T-test with a significance p =
0.05) and adjust the ranking of experiments depending on significance; 3) rank subsets of relevant metrics (i.e., the
metrics with a significant difference, e.g., the F1 score for detection and four others tracking specific metrics).



Performance
• Event-based Expectation Maximization
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Quantitative evaluationQualitative evaluation
Bicyclist tracking Pedestrian tracking

* For the accuracy evaluation of both the detection and tracking components of the system, we performed multiple
experiments in order to get a statistically valid analysis. For the quantitative evaluation, we executed the following
protocol: 1) Read relevant detection and tracking data from each of the experiments (i.e. N = 30 experiments); 2)
Perform statistical tests (i.e., a combination of omnibus ANOVA and posthoc pairwise T-test with a significance p =
0.05) and adjust the ranking of experiments depending on significance; 3) rank subsets of relevant metrics (i.e., the
metrics with a significant difference, e.g., the F1 score for detection and four others tracking specific metrics).



Deployment evaluation
• Power consumption & weatherization  analysis
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Deployment evaluation
• Power consumption & weatherization  analysis
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Complete BOM and costs
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Source:
https://www.proshop.nl/Smart-Home/Samsung-SmartThings-Vision/2786571

Source:
https://shop.inivation.com/collections/dvxplorer-lite-1

Best price ~226$

Worst price ~3000$

https://www.proshop.nl/Smart-Home/Samsung-SmartThings-Vision/2786571
https://shop.inivation.com/collections/dvxplorer-lite-1


Deliverables

• Datasets release
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• Code release • Solution release
Minimal energy footprint

Feasible deployment

Model life-cycle and data analysis

Accurate TinyML algorithms



Wrap-up

TinyML solution for supporting VisionZero pedestrian detection

• uses low-power neuromorphic sensing and processing

• employs only local processing (at the edge)

• provides good accuracy for robust visual detection under varying conditions

• Current development:

• HD Event-based camera (Prophesee EVK3)

• Explore new computing platforms (Synsense Speck)

• Deployment at city-scale (Stadt Schwabach) 
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