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A little history:  the Modelfest

- Initiated (circa 1996) by Klein & Carney
- From Klein lab website (circa 2000):

My early research in vision was devoted to the
development of a multichannel filter model for detection.
Although the vision community felt that the 'standard' filter
model did a good job, it was never adequately tested for a
broad range of detection stimuli.
…
I felt that a dataset with more stimuli and with more
subjects was needed to place tighter constraint on the
standard model, so about four years ago my colleague
Thom Carney and I organized the Modelfest project whose
goal was to form an international collaborative effort to
gather a large database of thresholds for testing vision
models.



  

Modelfest History (continued)

- From Klein lab website:

             … [the] goal was to form an international collaborative effort
             to gather a large database of thresholds for
             testing vision models.

- Collect new data or tabulate old?



  

Modeling Existing Data

Pros:
- Lots of it!
- Wide range of conditions

Cons:
- Variable conditions
- Descriptions may be incomplete



  

A proposal for Modelfest II

Gather a large database of psychophysical data and associated
models

Goals:
- Facilitate consistency checks of new models
- Identify inconsistent data in the archival record
- Identify critical model parameters for applications
- Identify critical experiments to test models

Potential elements:
- A large database of thresholds - and other data?
- A database of existing models – in standard form?
- A web-based system for running models?



  

Elements of Modelfest II?

- A large database of thresholds
- A database of existing models – in standard form?
- A web-based system for running models?



  

An example:  Blackwell (1946)



  

Blackwell (1946) highlights



  

Blackwell (1946) highlights (cont.)



  

Blackwell (1946) highlights (cont.)



  

Blackwell (1946) highlights (cont.)



  

Blackwell (1946) highlights (cont.)



  

Modeling the Blackwell (1946) data?

Subject: Re: modeling
From: Andrew Watson <andrew.b.watson@nasa.gov>
Date: Thu, 8 May 2014 12:09:14 +0200
To: Jeff Mulligan <jeffrey.b.mulligan@nasa.gov>

having spent a few minutes looking at the paper
and the tables, I am no longer sure what you
are after.
The bulk of the paper is about variations with
background level, about which our model at
present says little.
There are also many tables and it is too much
work to figure what the differences among them
are.
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Modeling the Blackwell (1946) data

Subject: Re: modeling
From: Andrew Watson <andrew.b.watson@nasa.gov>
Date: Sun, 11 May 2014 21:55:20 -0700
To: Jeff Mulligan <jeffrey.b.mulligan@nasa.gov>

Here is a first attempt.

points are thresholds for five sizes at 100
cd/m^2 from blackwell 1946.
red curve is predictions from "neural image
classifier" model.

needs to be checked, and has various
assumptions, but...



  

Modeling the Blackwell (1946) data

Watson, A. B., & Ahumada, A. J. (2013). Modeling letter
identification: contrast thresholds for as a function of size.
Journal of Vision, 13(9), 1269,
http://journalofvision.org/13/9/1269/.



  

A standard format for data?

Subject: Re: modeling
From: Andrew Watson <andrew.b.watson@nasa.gov>
Date: Thu, 8 May 2014 12:09:14 +0200
To: Jeff Mulligan <jeffrey.b.mulligan@nasa.gov>

having spent a few minutes looking at the paper
and the tables, I am no longer sure what you
are after.
The bulk of the paper is about variations with
background level, about which our model at
present says little.
There are also many tables and it is too much
work to figure what the differences among them
are.



  

Existing systems for data sharing?

- NIH Data Sharing Policy and Implementation Guidance
   - Data Sharing Workbook
     - concerns seem to relate mainly to privacy?
- Wolfram Technology Guide
     - Load-on-demand curated data
        - physics, astronomy, demographics,
            linguistics, finance, etc.
- scientificdatasharing.com (UCSF)



  



  



  

A standard format for data?

- should include meta-data
- human readable, editable (ascii) is good
     - but impractical for images and volumes
     - hexadecimal instead of binary?
- XML tags?
     - which parameters should be included?
     - answer:  all of them!



  

An example format for data

<data_set>

  <ordinate>
    <description>
      log liminal contrast </description>
    <unit> dimensionless </unit>
  </ordinate>

  <abscissa>
    <description>
      log adaptation brightness </description>
    <unit> foot Lamberts </unit>
  </abscissa>
    
  ...



  

An example data format (cont.)
<data_set>
  ...
  <subject_type> group average </subject_type>
  <point_set>
    <parameter>
      <name> size </name>
      <description>
             target diameter </description>
      <value> 2 </value>
      <unit> degree </unit>
    </parameter>
    <data_point>
      <abscissa> 0.1 </abscissa>
      <ordinate> -2.3 </ordinate>
    </data_point>
    ...
  </point_set>
  ...   
<data_set>



  

How to achieve standardization?

- Conversion of existing data
   - Provide web-based converter?
      - upload data in CSV format?
      - provide form for meta-data entry?

- Generation of new data in standard format?
   - Provide modules for Psych Toolbox and others?



  

Elements of Modelfest II?

- A large database of thresholds - and other data?

- A database of existing models
- A web-based system for running models?



  

A database of models?

- Step 1:  author-contributed code
   Pros:
      - Not a lot of work
   Cons:
      - Compatibility?
         - Matlab
         - Mathematica
         - R
         - SciPy
         - compiled code (C, C++, java, etc.)
         - others?



  

A database of models?

- Step 2:  standardization of models?
   -  Two issues:
      - Representation
      - Computation



  

Representation of models

- Choose a programming language?
- Mathematical notation?
   - choose a typesetting language
   - develop translators to programming languages?



  

Elements of Modelfest II?

- A large database of thresholds - and other data?
- A database of existing models – in standard form?

- A web-based system for
   running models?



  

Cloud-based modeling?

- Pros:
   - nothing to install (if server-side)
      - browser plug-in (if client-side)
   - you run the same code as the author

- Cons:
   - limited capacity of server-based modeling
      - could be mitigated by peer-to-peer software?



  

Conclusions

- There are a lot of great data and models out there!
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Thanks for your attention


