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Computer Vision: A journey in time

http://www.youtube.com/watch?v=PCBTZh41Ris
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Computer Vision: A journey in time
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Last week

http://www.youtube.com/watch?v=TU1gMloI0kc&t=85


Course Project: Reality Checks
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● Usually resource hungry (data, compute)
● Substantial literature review (reading)
● A lot of trial and error (coding, debugging)
● Enormous time commitment

For the examples shown before

● How much compute do you have?
● How much time can you allocate as a group?
● Group size matters!
● How well does the literature fit into your background?

What you should consider first!
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It is not uncommon for course projects - with more refinement at 
a later time; to get published
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● Usually resource hungry (data, compute)
● Substantial literature review (reading)
● A lot of trial and error (coding, debugging)
● Enormous time commitment (big lab of researchers)

For the examples shown before

● How much compute do you have?
● How much time can you allocate as a group?
● Group size matters!
● How well does the literature fit into your background?

What you should consider first!



Seed Idea: Single Image Super Resolution
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● Reconstructs a high-resolution (HR) image from a low-resolution (LR) 
image

● Applications: medical imaging, security, and surveillance
● One-to-many mapping relation to recover HR images from a LR image
● An ill-posed and still challenging problem in the community



Seed Idea: Single Image Super Resolution
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Source: https://openaccess.thecvf.com/content_cvpr_2017_workshops/w12/papers/Lim_Enhanced_Deep_Residual_CVPR_2017_paper.pdf



Seed Idea: NEural Radiance Fields (NeRF)
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● Creating a 3D view from a series of 2D images. (View Synthesis)
● Creating realistic visual effects, simulations, and scenes
● Volume rendering enables you to create a 2D projection of a 3D 

discretely sampled dataset.

http://www.youtube.com/watch?v=yH1ZBcdNsUY


Seed Idea: Neural Radiance Fields (NeRF)
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Seed Idea: Improving Spatial Reasoning in 
- Stable Diffusion / T2I models / GenAI for vision
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● Large scale spatial reasoning Dataset SR2D: image, text pair 
describing two or more objects and the spatial relationships 
between them with linguistic variations.

● Metric to quantify visual reasoning performance: VISOR

https://arxiv.org/pdf/2212.10015.pdf 

https://arxiv.org/pdf/2212.10015.pdf


Seed Idea: Improving Spatial Reasoning in 
- Stable Diffusion / T2I models / GenAI for vision

Sourajit Saha Feb 21, 2024



Seed Idea: Improving Spatial Reasoning in 
- Stable Diffusion / T2I models / GenAI for vision

Sourajit Saha Feb 21, 2024



Seed Idea: Improving Spatial Reasoning in 
- Stable Diffusion / T2I models / GenAI for vision

Sourajit Saha Feb 21, 2024



Seed Idea: Mitigation Domain Gap for CV systems 
in Urban Driving Scenes
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Can a model trained 

on 

the images in left

Generalize to 

these images in 

right?

● Internalize data to learn 
representation

● Great for downstream tasks
● Are these learned 

representations “general” 
enough?

● DG = accurate prediction on 
previously unseen domain



How does concurrent research deal with DG?

● SSDG vs MSDG
● Data Augmentations (RL, Adv)
● Learning domain invariant features
● Special focus on generalizing

to the statistics of the unseen domain

Seed Idea: Mitigation Domain Gap for CV systems 
in Urban Driving Scenes
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Leveraging Large Language Models to understand domains

● Language is the most active medium of communicating 
intelligence and has been called (Pinker 19941) “the jewel 
in the crown of cognition.”

● How well can LLMs describe domain informations?
● Can encode(description) generate domain invariant data?
● Can encode(description) facilitate domain invariant 

learning?

Seed Idea: Mitigation Domain Gap for CV systems 
in Urban Driving Scenes
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Bringing in Your Own Ideas !!!
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