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Course announcements

• Make-up lecture on Friday, noon-1:30pm, NSH 3002.
- Same room and time as previous make-up lecture.

• Sign-up for final project checkpoint meeting.
- Moved to Monday-Tuesday, 
- Email me if you cannot make it then.

• Any questions about homework 5?



Overview of today’s lecture

• The light transport matrix.

• Image-based relighting.

• Photometric stereo.

• Optical computing using the light transport matrix.

• Dual photography.



Slide credits

These slides were directly adapted from:

• Matt O’Toole (Stanford).



The light transport matrix



How do these three images relate to each other?



How do these three images relate to each other?







why is the error not exactly zero?





























Can you think of a 
case where we have 
a very large m?

light transport matrix



What does each row 
and column of T 
correspond to here?

Use a projector



Image-based relighting





https://www.youtube.com/watch? v=mkzLLz1tXds





Photometric stereo





https://www.youtube.com/watch? v=4GiLAOtjHNo











What assumptions have we 
made here?



What is this?







Optical computing using the light transport 
matrix





















What do we call these patterns?

























How would you measure the light transport matrix T?



How would you measure the light transport matrix T?

Exhaustive/naïve approach: turn on projector pixels one 
at a time and take a photo for each of them.
• What does each photo correspond to in T?



How would you measure the light transport matrix T?

Exhaustive/naïve approach: turn on projector pixels one 
at a time and take a photo for each of them.
• How many photos do we need to capture?





















Dual photography



Helmholtz 
reciprocity

https://www.youtube.com/watch?v=p5_tpq5ejFQ
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