
LUAB improves ID & OOD gen. and reduces BG dependence.

Neglected Free Lunch
Learning Image Classifiers Using Annotation Byproducts

*Equal contribution Funded by Naver and DGIST

Widely-used recipe: 
(1) Collect Y for each X.
(2) Supervise model f with (X,Y).

Special case of Learning Using Privileged Information (LUPI).
This work: Focus on AB approximating object locations.

Are you collecting annotations for supervised learning?
You should definitely log annotation byproducts.
They may improve model performances for free.

Human-computer interactions generate traces.
Task label Y is only one of them.

Example byproducts Z: Information they contain:

Supervised learning

ImageNet-AB

ImageNet-AB + LUAB

COCO-AB + LUABCOCO-AB

Neglected bit: Annotation byproducts (AB)

Do ABs further improve models?
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CodeImageNet-AB Dataset

huggingface.co/datasets/
coallaoh/ImageNet-AB

COCO-AB Dataset

huggingface.co/datasets/
coallaoh/COCO-AB
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Freely available!

Thrown away.

Replication of ImageNet annotation interface.

Replication of COCO annotation interface.
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Example ABs for ImageNet annotation.

Y Z

24,365 USD spent.
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Select images with French Bulldogs

    "imageID": "n01440764/n01440764_105",
    "originalImageHeight": 375, 
    "originalImageWidth": 500, 
    "selected": true,
    "imageHeight": 243,
    "imageWidth": 243,
    "imagePosition": {"x": 857, "y": 1976},
    "hoveredRecord": [
      {"action": "enter", "time": 1641425051},
      {"action": "leave", "time": 1641425319}
    ],
    "selectedRecord": [
      {"x": 0.540, "y": 0.473, "time": 1641425052}
    ],
    "mouseTracking": [
      {"x": 0.003, "y": 0.629, "time": 1641425051},
      {"x": 0.441, "y": 0.600, "time": 1641425052}
    ],
    "worker_id": "47DBDD543E",
    "assignment_id": "3AMYWKA6YLE80HK9QYYHI2YEL2YO6L",
    "page_idx": 3

Original Annotation

Annotation Byproducts

Picket fence
Trailer truck

Safety pin

Cannon

Abascus Hippopotamus

Use the last click location as a proxy of object location.

Example click locations. Distribution of 
clicks wrt GT boxes.

Distribution of icons wrt GT boxes.

    "image_id": 459214,
    "originalImageHeight": 428, 
    "originalImageWidth": 640, 
    "categories": [”car”, “bicycle”],
    "imageHeight": 450,
    "imageWidth": 450,
    "timeSpent": 22283,
    "actionHistories": [
      {"actionType": ”add”,
       "iconType": ”car”, 
       "pointTo": {"x": 0.583, "y": 0.588}, 
       "timeAt": 16686},
      {"actionType": ”add”,
       "iconType": “bicycle”, 
       "pointTo": {"x": 0.592, "y": 0.639}, 
       "timeAt": 16723}
    ],
    "categoryHistories": [
      {"categoryIndex": 1,
       "categoryName": ”Animal”,  
       "timeAt": 10815,  
       "usingKeyboard": false},
      {"categoryIndex": 10,
       "categoryName": ”IndoorObjects”,  
       "timeAt": 19415,  
       "usingKeyboard": false}
    ],
    "mouseTracking": [
      {"x": 0.679, "y": 0.862, "timeAt": 15725},
      {"x": 0.717, "y": 0.825, "timeAt": 15731}
    ],
    "worker_id": "00AA3B5E80",
    "assignment_id": "3AMYWKA6YLE80HK9QYYHI2YEL2YO6L",
    "page_idx": 8
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1,272,225 / 1,281,167 (99.3%) ImageNet training images now have AB. 

9,936 USD spent.82,765 / 82,783 (99.98%) COCO2014 training images now have AB. 

Use the last icon location as a proxy of object location.
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Image - human
S (frisbee) = 0.3 S (frisbee) = 0.5
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- Click locations
- Mouse trajectory Weak object location?

Sample difficulty?- Time to click
- Correction history

Annotation bias?- Annotator ID
- Task ID


