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The appearance of an outdoor scene changes over time

seasons timelapse
by Piotr Wancerz -

www.timelapsemedia.pl
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= Recognize high-level properties of an outdoor scene
= Edit scene properties in outdoor photographs







Images from static webcams over several months
from AMOS and Webcam Clipart datasets [Jacobs07,Lalonde09]

8571 images from 101 webcams




= High-level nameable properties [Patterson12,Kovashkal2]
= Describe variations within a scene over time



High-level nameable properties [Patterson12,Kovashkal2]

Describe variations within a scene over time

40 transient attributes
Lighting
Weather
Season
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= High-level nameable properties [Patterson12,Kovashkal2]

= Describe variations within a scene over time

= 40 transient attributes
* Lighting
* Weather
+ Season

Rain
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High-level nameable properties [Patterson12,Kovashkal2]

Describe variations within a scene over time

40 transient attributes
Lighting
Weather
Season
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Gather crowdsourced labels for all images & attributes
Combine annotations from multiple reliable workers
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Recognizing transient attributes

In new images
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Training images
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Image feature extraction
[Xia0l0, Patterson12]
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Training images

sunny/direct sun Lolso |

Image feature extraction
[Xia0l0, Patterson12]
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Fisher Vector encoding
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Training images
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Image feature extraction
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Support Vector Regression
for each attribute
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Input image



5 in a new image

Image feature extraction
[Xia0l0, Patterson12]
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i ‘ Fisher Vector encoding
Input Image [Perronninl0]
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Input image

Image feature extraction
[Xia010, Patterson12]
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Fisher Vector encoding
[Perronninl0]
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Attribute-based image editing
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= Content-adaptive macros [Berthouzoz11]
= Example-based color transfer [Reinhard01, Pitie05]

Input image Example image
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Content-adaptive macros [Berthouzoz11]
Example-based color transfer [Reinhard01, Pitie05]
Data-driven manipulation of time of day [Shih13]
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in database

Ground Building




Ground Building

—> Learn local, region-dependent
color transformations




Ground Building

—> Learn local, region-dependent
color transformations
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Learn local, region-dependent
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“more cloudy” “more rain”
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Input image



Input image

Transient attributes database




Input image

Transient attributes database




Match image
= similar scene as input

= found automatically
based on image features

Input image



Match image
similar scene as input

found automatically
based on image features

rain (Jo.o4

Input image




Match image
similar scene as input

found automatically
based on image features

rain (Jo.o4

“more rain”
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Match image
similar scene as input

found automatically
based on image features

rain (Jo.o4

“more rain”

Target image
from same webcam
has desired attributes
can be chosen by user

Input image

rain Jo.os




Input image Match image

|

Target image



Input image segmentation Match image segmentation

Target image



Input image segmentation Match image segmentation

Target image



. “more rain”

Input image Match image

.

Target image



je — “more rain”

Segment correspondence

Input image Match image

.

Target image




TARSE

2 — “more rain”

Segment correspondence

Iput image

Assign local
transformations

Local transforms
in segment

Match image' \
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Target image




Input image Match image
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Input image

Lookup precomputed

transforms

Local transforms
in segment

Transform
Library

Target image



Input image

Local transforms
for all segments



Input image

Local transforms

for all segments _
Result after applying per-segment transforms




Input image

Filter color transforms
spatially

cross-bilateral filter
[Chen07]
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Input image

Per-pixel
filtered transforms




Input image

Per-pixel
filtered transforms

Final output — “more rain”
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= Data-driven technigue: our annotated database
currently contains 101 outdoor scenes

= Local color transforms cannot create texture
or high-frequency details (e.g., winter to summer)




Input image (courtesy minque)




Input image (courtesy Roland Schweizer)
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= Transient Attributes Database: outdoor webcam
Images annotated with attribute labels

= Regressors to recognize attributes in new images
= High-level image editing method
guided by user-specified attribute changes

= Data and code available!
http://transattr.cs.brown.edu



Transient Attributes for High-Level
Understanding and Editing of Outdoor Scenes

more “warm” more “moist” more “winter”
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