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Robotics & Computer Vision has endless applications
Industrial Robots Agricultural Drones

YOLO: Real-time segmentation. Surveillance
AR/VR  for surgeries



82% of all internet traffic is video.

Over 500 hours of video are uploaded to YouTube every minute.

● The average battery life of a drone is 20-30 minutes per charge.

● Processing and storing video data on social media platforms generate significant heat and limit 

power usage.



Why are standard cameras incapable?

● Standard Camera Produces frames at around 30 FPS speed

Standard Camera

Gehrig et al., Asynchronous, Photometric Feature Tracking using Events and Frames, ECCV’18, Oral Talk
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Could Event Camera be the alternative solution?

● Traditional Camera - captures a series of frames at a fixed frame rate

● Event camera – captures individual pixels’ intensity changes, 

asynchronously. Output is a stream of events. 

Brandli et al., A 240x180 130 dB 3 μs Latency Global Shutter Spatiotemporal Vision Sensor, IEEE J. Solid-State Circuits, 2014

Event-Based Vision Camera



Can Event Camera tackle this problem?

Gehrig et al., Asynchronous, Photometric Feature Tracking using Events and Frames, ECCV’18, Oral Talk

Event Camera :

• Temporal resolution: 1 µs

• High dynamic range: 84 dB

• Low power: 20mW

• Low transmission bandwidth: 200 kb/s

RGB Camera :

• Temporal resolution: 33000 µs or 30 FPS

• High dynamic range: 120 dB

• High Latency

Event-Based Vision CameraStandard Camera







Comparative Visualization of SNNs approaches
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Method



Generalisation Capabilities (using LIF and SRM)

• Classification and Event-wise Segmentation Accuracy across Various 
Datasets and Models



Power 
Consumption 
Comparison

• We evaluate SNNs' energy efficiency by calculating the total 
number of accumulate (AC) operations, which are mainly sparse 
due to the binary nature of spikes. Using 7 nm CMOS technology 
data, one 32-bit AC operation consumes 0.38 pJ. We use this to 
estimate power usage across different SNN methods. AC 
operations are quantified by multiplying the architecture-based 
count by the average spiking activity, giving us a ratio of total 
spikes to total neurons in each layer.



Conclusion

• The Asynchronous Bioplausible Neuron (ABN) method introduces innovative components that enhance 
neuron model functionality: Membrane Gradient (MG) for directional control of membrane potential, 
Threshold Retrospective Gradient (TRG) for independent and controlled spike burst suppression, and 
Spike Efficiency (SE) for improved processing efficiency using asynchronous event data.

• Validation Across Conditions: ABN has been effectively tested on various datasets including N-
MNIST, ESD-1, ESD-2, DVS128-Gesture, N-ImageNet, and CIFAR-10 DVS, proving its versatility in 
object segmentation and image classification.

• Efficiency Studies: ABN includes studies on neuron firing stability and efficiency, along with a 
comparison of its power consumption against leading methods, highlighting its potential for energy-
efficient applications.
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