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Recap of the Paper

- Clustering Clustering
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Experiment Setup

* Dataset: Bristol Egocentric Object Interactions Dataset




Experiment Setup

e Dataset: Bristol Egocentric Object Interactions Dataset

* Egocentric videos at 6 locations

* Gaze point on each frame

Gaze positions in 3D space

Gaze fixation on each frame

Ground truth positions of TROs
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* Code: VLFeat, Matlab toolboxes, and programs written by myself



Why Need Gaze Info

e Given an egocentric image, which part of the image do you think | am
focusing on?
* Center of image?
* Blue point: center of image
* Red point: gaze point
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Why Need Gaze Info

* The distance between the center and the gaze point
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Why Need Gaze Info

* The distance between the center and the gaze point
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Why Need Gaze Info

* The distance between the center and the gaze point (during gaze
fixation)
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Why Need Gaze Info

* The distance between the center and the gaze point (during gaze
fixation)
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How Gaze Fixation Helps

* Do you think there is any TRO in the video clips
* Red dot: gaze point
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How Gaze Fixation Helps

* Do you think there is any TRO in the video clips
* Red dot: gaze point




How Gaze Fixation Helps

* Do you think there is any TRO in the video clips
* Red dot: gaze point

Gaze fixation alone is far from enough
to find TROs




How 3D Positions of Gaze Help

* Blue circles: 3D positions of gazes in a video
e Red cross: ground truth positions of TRO
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How 3D Positions of Gaze Help

* Blue circles: 3D positions of gazes in a video

e Red cross: ground truth positions of TRO

3D gaze positions are very helpful to
identify TROs

(a) Without gaze fixation filtering (a) With gaze fixation filtering
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Clustering for Gaze 3D positions

* Right number of clusters (kmeans)
* Yellow square: cluster center
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Clustering for Gaze 3D positions

* Right number of clusters (kmeans)
* Yellow square: cluster center
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Clustering for Gaze 3D positions

* Too less clusters
* Yellow square: cluster center

0.2 0.2
1 il 1 i AT
oo
o Oﬁ”
] _02 % o
202 8o £ o E %o
~ -0.4 N 0.4 o> BFC
Py -0.6
o (@]
_0-8 N -0-8 >l
0.5 0.5
2
0 1.5
0 ] 1.5 1
0.5 05 0-5
0.5 0
y (m) 05 0 X (M) y (m) x (m)

(a) Without gaze fixation filtering (b) With gaze fixation filtering



Clustering for Gaze 3D positions

* Too less clusters
* Yellow square: cluster center
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Clustering for Gaze 3D positions

* Too much clusters
* Yellow square: cluster center
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Clustering for Gaze 3D positions

* Too much clusters
* Yellow square: cluster center
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Spectral Clustering

* Right number of clusters
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Spectral Clustering

e Right number of clusters
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Spectral Clustering

* Too less clusters
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Spectral Clustering

* Too less clusters
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Spectral Clustering

* Too much clusters
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Spectral Clustering

* Too much clusters
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What is the Limitation of Gaze Positions

e Can we only use 3D gaze positions?

* No, because of moving TRO

* How to solve this problem?

* Appearance



Appearance

* How HoG features represent an image




Appearance

* How HoG features represent an image




|[dentify TROs based on Appearance

e Extract HoG from the region near the gaze point for each frame
* Generate BoW representation for each frame

* Perform clustering on frames

* Use the frame closest to the center to represent each cluster

 Compare the appearance of center frames with the ground truth



Appearance

e Five TROs around the desk
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Duplicated (box)

Success (charger) Failure



Results

Duplicated (box)

Missing two TROs, the appearance is
not as effective as the position

Success (charger) Failure



Using Neighbor frames

!t{:.
e

Failure

Success (driver) Success (tape)



Using Neighbor frames

Success (box)

Mlssmg one TRO, using neighbor frames
is helpful to improve performance

Success (driver) Success (tape)



Over-Estimating No. of Clusters
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Over-Estimating No. of Clusters

Success (box)
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Missing one TROs, over-estimating is

helpful to identify more TROs
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Also Using Neighbor frames
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Also Using Neighbor frames
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Conclusion

* Gaze information is important and necessary for egocentric videos, and
the center of image is not a good approximation

* Gaze fixation is helpful for identifying TROs, but itself is not enough

* 3D positions of gaze give rich information for TROs, but clustering
method and the estimation on the number of TROs is critical

* Use spectral clustering and do not worry about overestimating

* Appearance is another important feature for identifying TROs

* Using neighbor frames is beneficial to improve performance

* Over-estimating No. of TROs is helpful to reduce false negative



