
Announcements

• Project proposals due Sep 20 (two weeks 
minus two days)

• Groups OK with instructor approval



Saliency

CS7670, Noah Snavely, Sep 8, 2011

Judd, Ehinger, Durand, Torralba.  Learning to Predict Where Humans Look.  ICCV 2009.



How does one’s gaze move?
• Fixations
• Saccades

– Eye motion between fixations
– Fastest movement produced by the human body

• Microsaccades
– Without them, our vision would fade
– Improves sharpness of vision?

• “Eye flickers key for fine detail,” BBC News, 13 June 2007, 
http://news.bbc.co.uk/2/hi/health/6745443.stm

• See also smooth pursuit

2348 ms @ 250 Hz

http://news.bbc.co.uk/2/hi/health/6745443.stm
http://en.wikipedia.org/wiki/Smooth_pursuit


Early eye-tracking research, Alfred Yarbus, 1960s



Demo from today’s paper

http://people.csail.mit.edu/tjudd/WherePeopleLook/interactiveWebsite/seeFixations.html


Awareness

• http://www.youtube.com/watch_popup?v=Ahg6qcgoay4

http://www.youtube.com/watch_popup?v=Ahg6qcgoay4


Eye Movements and Vision, Alfred L. Yarbus



Eye Movements and Vision, Alfred L. Yarbus



Jeff Klingner, PhD thesis



Useability

http://www.useit.com/alertbox/reading_pattern.html

http://www.useit.com/alertbox/reading_pattern.html


Applications

Abstraction

Automatic cropping

[Santella et al., SIGGRAPH 2002]

[Santella et al., CHI 2006]



Applications

Image Retargeting [Avidan et al., SIGGRAPH  2007]



Applications

• Object recognition?

• Detecting surprising events for surveillance?



What is saliency?

• Measure of conspicuity

• Likelihood of a location to attract a person’s 
attention

• As we’ve seen, may be task dependent

• Visual system doesn’t keep track of every 
detail



Can you spot the difference?

• Change blindness

• More examples available at:

– http://www2.psych.ubc.ca/~rensink/flicker/

Airplane

http://www2.psych.ubc.ca/~rensink/flicker/
http://www2.psych.ubc.ca/~rensink/flicker/
Airplane.mov


Can you spot the difference?

• Change blindness

• More examples available at:

– http://www2.psych.ubc.ca/~rensink/flicker/

Chopper

http://www2.psych.ubc.ca/~rensink/flicker/
http://www2.psych.ubc.ca/~rensink/flicker/
Chopper&Truck.mov


Can you spot the difference?

http://www.cogsci.uci.edu/~ddhoff/cb.html

http://www.cogsci.uci.edu/~ddhoff/cb.html


Computer graphics applications



Computer graphics applications

• Ramanarayanan, et al. Perception of Complex Aggregates, 
SIGGRAPH 2008.



How do we predict saliency?

• Probably hopeless

• But people have still tried

• In the past: low-level cues – intensity, 
contrast, color differences, other gradient 
information

• Today: mixture of low- and higher-level 
features + machine learning on a large training 
set

Judd, Ehinger, Durand, Torralba.  Learning to Predict Where Humans Look.  ICCV 2009.



Prior work

Slide credit: Tilke Judd



Saliency models

Slide credit: Tilke Judd



Low-level saliency measures don’t 
always predict where people look

Slide credit: Tilke Judd



Where people look

Slide credit: Tilke Judd



This paper

Slide credit: Tilke Judd



Collecting training data

Slide credit: Tilke Judd



Collect eye tracking data

Slide credit: Tilke Judd



Eye tracking data

Slide credit: Tilke Judd



Eye tracking data

Slide credit: Tilke Judd



Eye tracking data

Slide credit: Tilke Judd



Eye tracking data

Slide credit: Tilke Judd



Slide credit: Tilke Judd



Slide credit: Tilke Judd



Slide credit: Tilke Judd



Slide credit: Tilke Judd



Slide credit: Tilke Judd



Slide credit: Tilke Judd



How consistent are humans?

Slide credit: Tilke Judd



Bias towards the center

Slide credit: Tilke Judd



Human performance

Slide credit: Tilke Judd



Where people look

Slide credit: Tilke Judd



Size of region of interest

Slide credit: Tilke Judd



Features

Slide credit: Tilke Judd



Features

Slide credit: Tilke Judd



Learning

Slide credit: Tilke Judd



Saliency maps from different models

Slide credit: Tilke Judd



Slide credit: Tilke Judd



Application: Stylization

Slide credit: Tilke Judd



Related: what makes something 
anomalous?

• Boiman and Irani, Detecting Irregularities in 
Images and in Video, ICCV 2005

• http://www.wisdom.weizmann.ac.il/~vision/Irreg
ularities.html

• “Inference by synthesis”

http://www.wisdom.weizmann.ac.il/~vision/Irregularities.html
http://www.wisdom.weizmann.ac.il/~vision/Irregularities.html

