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Lab Assignment 2: HOG

1 HOG Feature Extraction on Your Own Image (cell_size=4, block_size=2)

Figure 1: Gamma-normalised image Figure 2: Gradient magnitude of the image

Figure 3: Gradient orientation visualisation using Quiver Figure 4: HOG features visualisation for the dominant orien-
tation per cell
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2 Experiment with HOG Parameters

2.1 cell_size = 8, block_size=2

Figure 5: Gamma-normalised image Figure 6: Gradient magnitude of the image

Figure 7: Gradient orientation visualisation using Quiver Figure 8: HOG features visualisation for the dominant orien-
tation per cell
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2.2 cell_size = 16, block_size=4

Figure 9: Gamma-normalised image Figure 10: Gradient magnitude of the image

Figure 11: Gradient orientation visualisation using Quiver Figure 12: HOG features visualisation for the dominant orien-
tation per cell

2.3 How does changing the cell size & block size affect the HOG visualisation?
A smaller cell size captures finer details & small-scale gradients in the image, resulting in more local features and a dense &
detailed visualisation. However, it’s also more sensitive to noise, especially around the hair area where there are less prominent
edges. A larger cell size, on the other hand, results in a coarser representation with reduced sensitivity to small details & noise,
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but with potential to miss finer-detailed structures like ears, and an overall sparser & less detailed visualisation.

A smaller block size focuses on local normalisation of gradient features, maintaining fine details and ensuring that local contrast
variations are accounted for which can improve robustness in areas with significant intensity variation, such as around the eyes.
A larger block size averages features over a broader area, resulting in more “global” normalisation that can make it less sensitive
to fine details & noise.

2.4 Which cell size & block size provide the most visually distinguishable features?
Wewould recommend the 8×8 cell size with 2×2 block size as it captures the important details & overall structure of the face
without introducing too much noise into the visualisation, without losing too much detail. The original results obtained with
cell_size = 4, block_size=2had a lot of noise compared to results obtainedwith cell_size = 8, block_size=2. Furthermore,
the results obtained with cell_size = 16, block_size=4were far too coarse to be visually distinguishable, and left out a lot of
important details.

3 HOG Feature Extraction on a Car or Truck Image

Figure 13: Original truck image

Figure 14: Gamma-normalised image Figure 15: Gradient magnitude of the image
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Figure 16: Gradient orientation visualisation using Quiver Figure 17: HOG features visualisation for the dominant orien-
tation per cell

3.1 Differences in HOG Representation for Truck Image vs Face Image

Figure 18: HOG features visualisation for the face image Figure 19: HOG features visualisation for the truck image

The truck image contains a more straight lines than the face image, as it is an inorganic, regular object while the face image
has more curved lines due to organic facial structure. A large blank area can be seen in the HOG visualisation for the truck as
the blank white side panel of the truck contains no edges or changes in intensity. There is significantly less noise in the HOG
visualisation for the truck due to the comparatively simpler &more regular shape & colours of the truck image.
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4 Conclusion

4.1 What effect did changing the cell_size& block_size parameters have on theHOG features?
Increasing the cell sizes & block sizes reduced noise in the resulting HOG visualisations, but began to also remove important
details & features of the image as the cell size & block size were further increased.

4.2 How did the HOG features of your face compare to those of a car/truck?
The HOG features of the face were significantly noisier, had greater curvature, and were less regular than the HOG features of
the truck image due to one being a natural object and the other being man-made.

4.3 Which parameter settings do you think would work best for distinguishing between differ-
ent types of images?

Wewould recommend the 8×8 cell size with 2×2 block size as it captures the important details & overall structure of the face
without introducing too much noise into the visualisation, without losing too much detail.

6


	HOG Feature Extraction on Your Own Image (cell_size=4, block_size=2)
	Experiment with HOG Parameters
	cell_size = 8, block_size=2
	cell_size = 16, block_size=4
	How does changing the cell size & block size affect the HOG visualisation?
	Which cell size & block size provide the most visually distinguishable features?

	HOG Feature Extraction on a Car or Truck Image
	Differences in HOG Representation for Truck Image vs Face Image

	Conclusion
	What effect did changing the cell_size & block_size parameters have on the HOG features?
	How did the HOG features of your face compare to those of a car/truck?
	Which parameter settings do you think would work best for distinguishing between different types of images?


