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Throwback: Rowley and Kanade (PAMI, 1998)
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As engineers, we like to build bottom-up!
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Convolutional Neural Nets - Input
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Object Detection – A Closer Look
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Object Detection as Classification

CNN
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background?
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Object Detection as Classification with Sliding Window

CNN
deer?
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background?
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Object Detection & Sliding Window Search

Image Pyramid

Candidate Search
Windows

Candidate Search Windows à Detector 

Detector (classifier)
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Yolo 11 – Single Shot Detector



SIGHT: Saliency-Driven Selective Tile Processing for Resource-Constrained Object Detection 11

Images grow!!! (SVGA à 8K)
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The problem now becomes top-down!

Going from 1024x768 to 8K has a ~42x increase in computation, 
memory traffic à Latency, Power, Memory Bandwidth!!!
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Downscaling hurts!
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The challenges of high-resolution
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Challenges for Edge Vision & High-Res Images
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What the ANN/CNN detector sees…

…

…
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Thankfully, we don’t need to search everywhere! 
Visual Information Extraction Cascade

q Step 1: motion (focus on changes)
q Step 2: depth (focus on object size)
q Step 3: edge (focus only where’s a lot of information)
q Step 4: Classify only what’s necessary!
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Process only what’s necessary!
q A (very) high-speed 100m race!

q Cluttered background

q Various illumination conditions

q 20-76% overall reduction from motion

q 12-30% reduction from depth

q 15-20% reduction from edge

q ~1% of useful data reach the classifier
Kyrkou, C., Theocharides, T., Bouganis, CS. et al. Embedded hardware-efficient real-time classification with cascade support vector machines. IEEE Transactions on Neural Networks 
and Learning Systems, Vol 27, Issue 1, pp. 99-112.
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Single Shot Detectors (Yolo11) - Partitioning



SIGHT: Saliency-Driven Selective Tile Processing for Resource-Constrained Object Detection 20

Processing high-resolution images w/ Tiles
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Tiling Issues – Tile Size, Tile Overlap
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Selective Tile Processing w/ Small CNNs

….

….

Input Image

TilingHow to process a 
higher resolution 

image?

What happened in 
previous frames?

Attention Mechanism

Which image parts 
to process?

Small Fast CNN
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Attention Mechanism

qSelect which tiles to be process by the CNN
§ All-Tiles – TA

§ Single Tile (Round Robin) – T1

§ Tiles with Previously Detected Objects – TO

§ Tiles Selection with Memory – TSM
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EdgeNet in Action (Car counting for traffic monitoring
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Dynamic Inference with Tiling – Proven to work
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Let there be SIGHT! – Saliency-Driven Tiling

* Current work with Ph.D. Student A.Vasiliou & C. Kyrkou
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In simple terms
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Saliency Computation – Complexity Analysis
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Saliency Computation
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Experimental Approach
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Saliency across MCU and Embedded GPU
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Results w/ Jetson Nano
Benchm

ark Camera Model FPS mAP Power (W) Utilization % Unique Objects 
Detected

MOT17-02 Static Baseline 4.2 0.613 15.41 49.7 52/56
SIGHT 8.4 0.566 9.92 33.3 50/56

MOT17-04 Static Baseline 2.4 0.748 11.34 63.6 81/81
SIGHT 6.4 0.720 9.92 33.3 81/81

MOT17-05 Moving Baseline 16.5 0.850 11.12 51.2 120/124
SIGHT 18.6 0.661 8.03 35.9 114/124

MOT17-09 Static Baseline 2.4 0.925 11.40 69.3 26/26
SIGHT 6.6 0.862 10.15 36.3 26/26

MOT17-10 Moving Baseline 2.2 0.709 10.98 60.7 57/57
SIGHT 6.9 0.658 9.31 26.1 57/57

MOT17-11 Moving Baseline 2.1 0.741 10.60 52.1 58/73
SIGHT 4.6 0.654 11.55 46.0 59/73

MOT17-13 Moving Baseline 2.2 0.598 10.62 43.4 104/108
SIGHT 6.7 0.540 9.31 26.1 103/108
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Demo (running on Jetson Nano)
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Encouraging Progress!
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Tracking (human-like approach!)
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Spatiotemporal Locality (Cache-Like)
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Thank you!
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