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Motivation

A Goal: Detect objects in the photo you just took




Motivation

A Scanning window
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Motivation

A What else can we try for object recognition?
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Object Detection

A Go to internet and behold! exact picture
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Object Detection

A Ideally, object detection is giant lookup
I Labeledplenopticfunction
I Label everything in the world from all viewpoints

A Labelme Online annotation tool




Sign in (why?
Please centact us if you find any bugs or —9— e
have any suggestions.
With your help, there are

Show me another image
9€ 91348 labelled objects in the database

| (more stats)

Label as many objects and regions as you can in this image

| Editidelete object Instructions (Get more help)

Use your mouse to click around the
boundary of some objects in this
image. You will then be asked to enter
the name of the object (examples: car,
window).
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Tool went online July 1st, 2005
290,000 object annotations

Labelme.csail.mit.edu B. Russell, A. Torralba, K. Murphy, W.T. Freeman. 1JCV 2008




LabelmePolygon Quality




LabelmePolygon Diversity
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LabelmeTesting

_\ﬁ
= : - -
W\ 53 NIXTN

A s

- A

L1
{
d

Most common labels:

test

adksdsa

woiieiie
X



LabelmeHooligans

Do not try this at home

Apee 3%y saggeatens
&M i Theee e 158302 lateles obiects

Label as many objects and regions as you can in%'ﬁﬁ"

| Edit/delete object

Instructions (Get more help)

Uss your mouss 1o chck arcund the [ = e
beoungary of same abyacts in this image iSlupld birdie

You widl then be asked 10 entor the name Done Delete

of the cbject (examphes: car window)
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LabelmeDatabase

A 30 GB dataset of
I 176,000 photos total
I 52,000 photos with annotations
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LabelmeaViatiab Toolbox

LMquery (database, 'object.name’,’ car,building,road,tree ).

A Query objects

A Extract polygons
A Annotation stats

A Label merging

A Wordnetreasoning
A Manipulate images
A Scene descriptors
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ordnetObject & Parts
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Object Detection

A Unfortunately,Labelmeis not God

A Next best thing
I FInd similar scenes containing similar objects

I Steal information from them (i.e. label transfer)

“a

Traffic ’
Sl A\ Windows

) —
1 l||‘| -
LI

Car




Papers

A SIFT Flow Paper
I C. Liu, J. Yuen, Forralba J.Sivic W.T. Freeman.
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A Context Paper
I B. C. Russell, Aorralbg C. Liu, R. Fergus, W.T.
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SIFT Flow

A SIFT Flow Goal: Align objects in similar scenes
it NEOfSYY [/ dzZNNByYyd |ftAIYYS

I Solution: SIFT is magic and works, find the flow of
Image patches to a similar image
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and rearrange (wiggle) it so it is aligned
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SIFT Flow

Nearest neighbors

Input image

Labelz
+ Motion
*+ Depth

The space of world images 9 = 5



Matching SIFT Features

A Decompose image into scene descriptors

A SIFT features (D. Lowe, 1999)
I 128 dimensional vector (& X4 at each pixel

First 16 dimensions of
Input Image SIFT descriptor



Matching SIFT Features

Input Image

e ! aS -aoRHEREE
cluster SIFT features into
500 visual words
A Good ole Kmeans

t Reduce image ttexton
map of SIFT features

SIFT Visualization Texton Map

£ Fast/coarse matching on Sltekton map
e Top 20 fast matches manked with SIFT Flow



SIFT Flow

A Optical flow without spatial limitations

A Assumptions:

I SIFT descriptors at each pixel are constant with
respect to the pixel displacement field

I One pixel may move as much as the size of the
Image

T Groiininn nf nivele fimnvea chictare nf nixels)

Optical flow SIFT flow




SIFT Flow

A Formulate as an optimization problem

ZHSL — S2(p + W) Hl+;ljz<u'“)(p)+z'3(p)>+

P

Z min (a\u p)— u(q)l.d) - min <a)l'(p) - z'(q)\.d).

(p.q)€Ee

I w(p)=(u@),v()) is the displacement vector at pixel
locationp=(x,y)

I §(p) is the SIFT descriptor extracted at locapan
Imagel

I Elis the spatial neighborhood of a pixel



SIFT Flow

A Formulate as an optimization problem

How close the SIFT feature at Matched SIFT Add a cost for large
matched SIFT (x,y)inimage 1 feature at (x+u,y+v) displacements

descriptors are in image 2 /
\ l / . i :
ZHSL —3>p+WH1+—Z<u‘(p)Tz (p)>+

P

Z min (a\u (p) —W— z'(q)].d).
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Model discontinuities

I uand v are decoupled to reduce complexity from
O(L3) to O(B). L is the size of the search window.



SIFT Flow Example
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A Hypothesis: Pixels from an object in one imag
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SIFT Flow Pepper Example

A Two images of a pepper

I One pepper Is shifted 20
pixels right, 10 pixels up
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SIFT Flow Pepper Example

£ Two images of a pepper ‘
A One pepper is shifted 100
pixels right, 50 pixels up

A Test turningoff continuity

A Needs lot of tweaking

Warped image 2
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SIFT Flow Hard Example




SIFT Flow Hard Example

A Felzenszwalpartsbased HOG detector says
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SIFT Flow Hard Example




SIFT Flow Hard Example

A Best match, most similar labeled photo







SIFT Flow Hard Example
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SIFT Flow Hard Example




SIFT Flow Hard Example

Person flow




