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Program Purpose

This program was developed as an empirical aesthetics research tool for investigating the relationship of objective characteristics of an image to subjective evaluations of the image.   For further information, including the underlying theoretical rationale for the program structure and examples of its use in research, please see the transcript of the presentation “A 4-Parameter Model Of Visual Complexity In Abstract Images And A Computer Program For The Empirical Investigation Of Complexity, Pleasingness And Interestingness Of Images Based On The Model” made at The XVI Congress Of The International Association Of Empirical Aesthetics.

This paper is available at kenstange.com/drmiro/

The Dr. Miro program has two modules—“Make Art” and “Judge Art”.  An introductory screen allows one to control a number of critical settings for the program and then begin running either of the two modules.

Make Art Module

In the “Make Art” module the user generates abstract images by setting four parameters.   Each image generated consists of between 1 and 12 objects.  This is one of the parameters.  The other three parameters are the number of possible sizes, shapes and colours that the image can possess.  Again, the range is between 1 and 12.

The 4-Parameters, the four settings, for image generation

· Number of individual objects in the image—ranging from 1 to 12

· Each individual object’s colour—i.e., size of subset (ranging from 1 to 12) from which to randomly select a colour

· Each individual object’s size—i.e., size of subset (ranging from 1 to 12) from which to randomly select a size

· Each individual object’s shape—i.e., size of subset (ranging from 1 to 12) from which to randomly select a shape

The 12 colours the program uses are red, green, blue, cyan, magenta and yellow in both bright and dark versions.  (These can be expressed, respectively—bright versions given first, as the following RGB computer settings on a 256 bit scale:  255,0,0; 0,255,0, 0,0,255; 0,255,255; 255,255,0; 255,255,0; 127,0,0; 0,127,0, 0,0,127; 0,127,127; 127,127,0; 127,127,0)

The12 shapes the program uses are circles, ellipses, squares, rectangles, equilateral triangles, and isosceles triangles in both outline and filled forms.

The 12 sizes the program uses vary by approximately equal intervals from approximately 250 to 25,000 pixels in area.  The ‘canvas’ on which the image is generated is 180,000 pixels in area.

When the “Make Picture” button is clicked in the Make Art module, the program randomly selects, from the 12 possibilities, the indicated number of possible colours, shapes, and sizes.  Then it randomly selects the actual colour, shape and size of the object from these subsets.   Finally it randomly positions the object on the screen.  It repeats this process until the indicated number of objects has been added to the ‘canvas’.   If a new object overlaps an existing object, it conceals part (even occasionally all) of the object, just as if one were laying down objects on a flat surface.

The data to reconstruct the created image is then stored in a data file of the format nnnnart.dat, where nnnn is the subject’s 4 digit identifying code.

After each image is generated, the program can insist on an evaluation of the image on from one to three subjective ratings.  The default settings for these evaluations are “pleasingness”, “interestingness”, and “complexity”, but they can be changed to other terms.  The program can also be set so as not to require any initial judgments of the image.

A second file is created every time the Make Art module is run:  this file contains the settings used to create each image generated as well as any judgments made about the image and the total time the image was viewed.  This file is a simple ASCII (text) file that can be imported into a statistical program for analysis.  The naming format for this results files is nnnnres.dat, where nnnn is the subject’s 4 digit identifying code.

Judge Art Module

In the “Judge Art” mode, the program reads in the selected image data file so the images can be regenerated and presented for judgment.  This module is useful for determining reliability of judgments and for studies where the experimenter wants to determine the characteristics of the images presented.   These judgments are again stored in a data file associated with the image file.  The judgment data files are also straight text (ASCII) files that also can easily be imported into SPSS for analysis.  The naming format for this second results file is nnnnres2.dat, where nnnn is the subject’s 4 digit identifying code.

Details of the structure of these three files (the file containing the generated images, the file containing the settings used to generate the image along with any initial evaluations of the images, and the file generated by the Judge Art module containing both the settings, any initial evaluations, and the second evaluations) are described in detail at the end of this document.

Settings Screen

After the splash screen, the user is taken to a Settings Screen.
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The first thing to set is the option button indicating whether to use the Make Art or the Judge Art module.  This determines what other settings are available.  As explained previously, the Make Art module generates images, allows immediate evaluation of them, and stores both image data and evaluation data in files named with the subject number.  The Judge Art module re-presents previously generated images for viewing and/or evaluation.  The default setting is for the Make Art module.

The Make Art Module Settings

· Number of Trials.    Indicate how many images to generate.  Any number from 1 to 500 is allowed.

· Enter a 4-digit number to tag the subject generating the images.   This number will be used to identify the art and results files created.  Important Note:  the files created will be written as “read-only” files to protect against accidental over-writing.  (If you really wish to delete existing data files, use Windows Explorer.)   If you enter a subject number for which there already exist art and results files in the directory you are using, the program will generate an error message and terminate when you click the Make Art button.

· Enter a path to the directory where you wish to store the files created by Dr. Miro.   The default setting is the A: drive; i.e., the floppy drive on most computers.   If you leave this field empty, the files will be written to the directory where the Dr. Miro program is located.

· Enter Judgment Delay Time.  This is the period of time from the generation of the image to when the program allows the subject to make an evaluation and/or create another image.   This feature allows the experimenter to ‘force’ the subject to consider the generated image for a set period of time before making a judgment.

· Check Which Judgments To Force And Set Phrasing of Judgment Scale.  The program allows three 7-point Likert Scale judgments.   The default settings for these judgments are ‘Pleasingness’,  ‘Interestingness’, and ‘Complexity’.   However the actual terms (for both ends of each scale) can be modified by entering different terms in the text box associated with the scale.  (The experimenter is responsible for independently recording any changes to these terms:  the actual terms used are not stored in any data file.)  By un-checking boxes, only two or one—or even no judgments—can be asked for after an image is generated.   The last case—no judgments being required before generation of a new image—is useful for familiarizing subjects with the program or for building an art file with a specific set of image types.

· Check “Force Setting Change Before Generation”.  The default setting is to require that the subject make a change in the image generation settings before generating a new image.  This change consists of moving the slider for any setting; however, moving it and then putting it back to the original setting is allowed.  The point of this is similar to the judgment delay setting:  it is to discourage subjects from quick and thoughtless button-clicking simply to get done with the testing.
· Check “Hide Image Creation Settings After Image Is Created”.   The default is unchecked which means that although the settings slider bars disappear once the user clicks on “Create Image”, the settings used to create the image remain visible.  Whether this a good idea or not for a particular piece of research is moot, so the researcher can choose to hide image creation settings if it is felt this might bias, for example, complexity ratings.

Once the appropriate settings have been decided upon, clicking the ‘Make Art’ button will start the Make Art module.

The Judge Art Module Settings

In the Judge Art module one sets the Subject Number to determine which Art image file to load and the directory path where the file is located.  Otherwise, the Judge Art module settings are the same as for the Make Art module, except that there are no options to set the number of trials (which is determined, in this mode, by the number of original images in the art file) and no “Force Setting Change Before Image Generation” or “Hide Image Creation Settings After Image Is Created” options (because, of course, no new images are being generated). 

One can, however, set this module to ask for different judgments than asked for in the Make Art module; or, if no judgments were made when the images were generated, to now request judgments.

Structure Of Art File

After running the Make Art Module, a file is created that stores all the data necessary to retrieve all the images generated.   It is named as follows:  the 4-digit subject number followed by “art” with the extension “.dat”.   For example the file created by setting Subject Number to 0001 before running the Make Art Module will result in a file storing the image information named “0001art.dat”.

This file is a pure ASCII (text) file, but the values that are stored in the file can only be meaningfully interpreted by the Dr. Miro program.  Nonetheless, here is a brief explanation of those values.

The first line is the number of objects in the image.  Immediately following this are as many lines as objects in the image.  On each line the five fields, separated by commas, indicate… 

· Object shape code

· X coordinate of object placement

· Y coordinate of object placement

· Object size code

· Object colour code

Structure Of Results File

Running the “Make Art Module creates a results file.   It is named as follows:  the 4-digit subject number followed by “res” with the extension “.dat”.   For example the file created by setting Subject Number to 0001 before running the Make Art Module will be  named “0001res.dat”.

This file is a pure ASCII (text) file, structured for easy import to analysis programs such as SPSS or a spreadsheet.  It has as many lines, separated by carriage returns, as there were trials (i.e., images created).

Each line contains the following data, separated by commas.

· Subject Number (the same number as in the file name).

· Trial Number.

· Number of objects in the image for that trial.

· Number of possible different shapes in the image.

· Number of possible different sizes in the image.

· Number of possible different colours in the image.

· The pleasingness rating (or whatever value was assigned to the first rating field). Note that 1 is the most positive (“Extremely Pleasing”) and 7 is the most negative (“Extremely Displeasing”).

· The interestingness rating (or whatever value was assigned to the second rating field).  Note that 1 is the most positive (“Extremely Interesting”) and 7 is the most negative (“Extremely Uninteresting”).

· The complexity rating (or whatever value was assigned to the third rating field).  Note that 1 is the most positive (“Extremely Complex”) and 7 is the most negative (“Extremely Simple”).

· The total time the image was visible on the screen before the ratings were completed.  Note that if no ratings were forced this value will be zero.  Also note that if a delay is enforced before permitting rating, that period is included in the total time to rate.

Here is a sample “res” (“0001res.dat”) file followed by an explanation.

1,1,12,6,6,7,6,4,5,16.26172

1,2,6,12,12,1,4,4,4,14.9375

1,3,3,12,12,6,5,5,5,7.300781

Trial 1:  The subject number is 0001.  The settings were for 12 objects, of 6 possible sizes, 6 possible shapes, and 7 possible colours.   The rating for pleasingness was 6 (“very unpleasing”).  The rating for interestingness was 4 (“average”).   The rating for complexity was 5 (simple).  The subject took 16.26172 seconds from first seeing the image to completing the rating.
Trial 2:  The subject number is 0001.  The settings were for 6 objects, of 12 possible sizes, 12 possible shapes, and 1 possible colour.   The rating assigned on all three scales was 4 (“average”).  The subject took 14.9375 seconds from first seeing the image to completing the rating.
Trial 3:  The subject number is 0001.  The settings were for 3 objects, of 12 possible sizes, 12 possible shapes, and 6 possible colours.   The rating for pleasingness was 5 (“displeasing).  The rating for interestingness was 5 (“uninteresting”).   The rating for complexity was 5 (“simple”).  The subject took 7.300781 seconds from first seeing the image to completing the rating.
Structure Of Results2 File

Running the “Judge Art” Module creates a second results file.   It is named as follows:  the 4-digit subject number followed by “res2” with the extension “.dat”.   For example the file created by setting Subject Number to 0001 before running the Judge Art Module will be named “0001res2.dat”.

This file, like the initial ‘res’ file is a pure ASCII (text) file, structured for easy importation into analysis programs such as SPSS or a spreadsheet.  It has as many lines, separated by carriage returns, as there were trials (i.e., images).

Each line is a copy of the associated line in the initial results file with the following four fields appended, separated by commas.

· Judgment of Pleasingness (or whatever value was assigned to the first rating field)

· Judgment of Interestingness (or whatever value was assigned to the second rating field)

· Judgment of Complexity (or whatever value was assigned to the third rating field)

· The total time the image was visible on the screen before the ratings were completed.  Note that if no ratings were made, this field will be zero.

Here is a sample “res2” file (“0001res2.dat”) followed by an explanation.

1,1,12,6,6,7,6,4,3,16.26172,,,2,8.11719

1,2,6,12,12,1,4,4,4,14.9375,,,5,4.78125

1,3,3,12,12,6,5,5,5,7.300781,,,6,2.859375

This file was created by running Subject 1 again in the Judge Art module, this time only requesting complexity judgments.  Note that it is identical to the above example of the Make Art results file (“0001res.dat”) but with four fields appended for the second set of judgments and second judgment time.  The first two of these fields are empty in this example, because no judgments were made of pleasingness or interestingness.  The complexity judgments this time were 2 (“very complex”) for the first image, 5 (“simple”) for the second image, and 6 (“very simple”) for the third image, more extreme than in the initial evaluation.   The judgment times were shorter, partially because only one—not three, judgments were requested, but in both cases judgment times were progressively shorter for each trial.

Conditions Of Use

The program is intended to be of use to researchers in the field of empirical aesthetics.  It is offered as freeware, with the only proviso being that the author, yours truly, be appropriately cited and credited in any publications resulting from its use.  Also I would appreciate a reprint of any such research publications. 

Also, please caveat emptor—even when the buyer isn’t actually buying!  I have made a conscientious effort to debug the program, but I cannot accept any responsibility for lost data or any other misfortune resulting from its use.   It is the researcher’s responsibility to test out the program and determine its limitations.

Reports of problems or suggestions for improved design or features really are most welcome, although I certainly can’t promise to act on them.    Also I would be delighted to receive general comments or correspondence about this program and its potential use.

Ken Stange (ken@stange.com)

Nipissing University, North Bay, Ontario
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