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1 INTRODUCTION TO COGSKETCH 

1.1 WHAT IS COGSKETCH? 

People sketch to work through ideas and to communicate, especially when dealing with spatial matters. 

Software that could participate in sketching could revolutionize spatial education, and provide a new kind 

of instrument for cognitive science research.  It would also be an important scientific advance in its own 

right.  CogSketch is a sketch understanding system that we are creating to achieve these goals.   

 

To be a participant in sketching, CogSketch must understand what you are drawing.  One part of that is 

understanding the visual and spatial properties of the digital ink that you draw.  Another part of that is 

having a conceptual understanding of what your ink is depicting, in real-world terms.  CogSketch has, built 

into it, a powerful set of visual and spatial processing routines for encoding properties of what you draw in 

a human-like way.  CogSketch also uses a large library of knowledge about the world, to provide its 

conceptual understanding of what you are drawing.  It also has capabilities for analogical matching of 

sketches, so that it can compare sketches in a human-like way.  However, itôs important to remember that 

todayôs computers have far less knowledge and less computational power than people do.  So CogSketch 

also needs more help from you than you might give a person you are sketching with.  Sketching with 

CogSketch is not as fluent as sketching by yourself or with another person, but we have found in other 

projects that there are ways of making it flexible enough that people find it useful.   

 

CogSketch is very much a work in progress.  All of its components will need to evolve to achieve the 

ambitious goals outlined above.  This will require sustained collaboration between the CogSketch 

development team and other AI researchers, psychologists, learning scientists, and educators.  CogSketch is 

one of the products of SILC, the Spatial Intelligence and Learning Center
1
.  SILC provides exactly the 

environment for sustained collaboration that we need to develop CogSketch.   This version has already 

benefited from several rounds of feedback, from researchers both inside and outside of SILC.  We hope that 

you, too, will help us grow the software in ways that will ultimately help everyone. 

 

The next two sections provide a more detailed overview of CogSketch and some notes about this specific 

release.  Section 2 describes how to install it, and Section 3 provides a ñquick startò guide to using the 

software.  Section 4 provides a detailed description of CogSketchôs interface.  Section 5 describes some of 

CogSketchôs more advanced features, including on-demand spatial reasoning operations, analogical 

matching, expressing visual/conceptual relationships, and sketch annotations.  Section 0 provides more 

examples of CogSketch operation, including how to define a simple worksheet and how to represent 

sequences of states in a process or steps in a procedure.  Section 7 describes the perceptual sketchpad, an 

experimental new mode being developed in which objects are decomposed into their component edges so 

that CogSketch can represent the spatial relations between the parts of an object, as well as the spatial 

relations between objects.  Section 8 provides some troubleshooting tips.  Section 9 discusses some of our 

future plans and how to provide feedback.  

 

1.2 COGSKETCH OVERVIEW 

When people sketch, they typically talk to each other about what they are drawing.  Not everyone is an 

artist, and even artists will often scribble a few suggestive strokes when working through an idea on their 

own or when talking an idea through with other people.  When sketching with another person, we donôt 

have to recognize what they are drawing based on its shape.  Weôre typically told, via language, what is 

being depicted.  In other words, visual recognition is not essential to sketching.  Recognition can be a 

catalyst, accelerating interaction and making it smoother, but it is not a requirement. 

 

                                                           
1
 SILC is a National Science Foundation Sciences of Learning Center 
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This insight is at the heart of our approach to sketch understanding
2
.   We have the user indicate what ink 

belongs to a glyph ï a visual entity that is part of a sketch ï and use special-purpose interfaces to tell 

CogSketch what they want that glyph to mean.  So, while you have to do a little more work to tell 

CogSketch what you are drawing, you never are blocked in what you are trying to do by recognition 

failures.   Our experience with several prior systems based on these principles is that people can learn the 

basics of the system very quickly
3
.   

 

When you assign a meaning to a glyph, you are selecting a concept or relationship from a large library.  

The elements in this library are formally represented using predicate calculus.  One of the design tradeoffs 

in CogSketch is flexibility versus ease of use in selecting concepts.  As you will see, when setting up a 

worksheet, one can provide very easy and natural access to a small number of concepts.  When sketching in 

a more open-ended fashion, one can access a large number of concepts ï 58,813 to be exact, and 14,548 

relationships and 3,621 functions, as of 4/13/09
4
.  The current interface, when operating in open-ended 

mode, shows you the raw concepts
5
.  This can be a little daunting, unless you are an AI expert.  We are 

working on several different ways to more naturally get to the concept you want, but those are not in this 

release.   For example, we think that providing natural language phrases is a good candidate, if it can be 

made sufficiently robust.  We have included a special feature to gather data about what will be required for 

this, the open-text concept labeler, described in sections 4.3 and 4.4 (the sections that discuss adding 

entities and relations).  With the open-text concept labeler, you can just type in an arbitrary piece of text.  

This is very flexible, but the current version of CogSketch wonôt do much with them.   

 

The philosophy of telling CogSketch what you mean is also used when dividing a sketch into pieces and 

setting up the context for a sketch.  Sketches are made up of subsketches, corresponding to parts of a sketch 

that are qualitatively similar
6
.  For example, a map might contain an overview of a region, and a close-up of 

the street network within a town in that region.  Similarly, a sketch illustrating how a multi-step process 

works might consist of multiple subsketches, each subsketch depicting a step in the process.  CogSketch 

requires you to identify when you want to work with a new subsketch.  Subsketches consist in turn of a set 

of layers, depicting some relevant subset of the information in the subsketch.  For example, CogSketch 

under some conditions will add a layer to a subsketch illustrating its reasoning in response to a query, so 

that the original data sketched by the user is undisturbed on another layer.  (Layers are modeled after layers 

in graphics programs, which in turn are modeled on the use of acetate sheets over physical papers to easily 

add and remove spatially registered information when sketching.)   

 

                                                           
2
 For more information about the nuSketch architecture, please see [3,5]. 

3
 See [1,14] for examples where nuSketch systems have been used. 

4
 This is not just a collection of terms: The meaning of these concepts and relationships are constrained by 

1.38 million facts that are also in the KB.   
5
 These are mostly from the OpenCyc knowledge base (www.opencyc.org).  If you want to learn more 

about the KB contents, we strongly recommend working through the tutorials on this site. 
6
 Subsketches used to be called bundles, but that term is deprecated.   

http://www.opencyc.org/
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When drawing a map, one is thinking in terms of a top-down view, with a typical coordinate system 

expressed in terms of north, south, east, and west.  Genre is used to tell CogSketch the overall type of what 

is being drawn: Something geospatial, something physical, or something abstract.   When the genre is 

abstract, no inference is made about the spatial relationships of the contents based on the spatial 

relationships of the ink.  Otherwise, genre sets what spatial relations CogSketch uses with the contents of 

glyphs: up/down, left/right for physical descriptions, north/south, east/west, and up/down for geospatial 

descriptions.  When drawing a physical system, one is sometimes taking a top-down view, but often taking 

a sideways view, with up in the sketch corresponding to up in the world, and with gravity acting downward.  

Pose tells CogSketch how to interpret sketch coordinates in terms of the kind of thing being drawn.  The 

three options are from the top, from the side, and abstract.  What you want to assume about genre and pose 

for a piece of the sketch is requested by CogSketch.   

 

You can step back and take a high-level view of all of your subsketches at once by using the metalayer.  

The metalayer treats each subsketch as a glyph.  One can move them around, and use glyphs that indicate 

relationships between them.  We call such descriptions comic graphs, because they are similar to comic 

strips (each subsketch corresponds to a panel in the comic strip), but they are more general because they 

can have more complicated relationships than just linearly unfolding.  Comic graphs are useful for 

depicting states in a sequence or process.  

 

 

1.3 ABOUT THIS RELEASE 

This release of CogSketch, like previous releases, contains a subset of the functionality of sKEA [7], our 

earlier open-domain sketch understanding system.  sKEA stands for sketching Knowledge Entry Associate.  

We view sKEA as nerd-friendly, not user-friendly, since it requires users to look through the underlying 

knowledge base in raw logical terms, rather than providing a more language-oriented interface.  This is 

something we are working on.  One immediate, practical way of providing a friendlier interface is the 

worksheet shell that we have incorporated.  We describe conventions for creating your own worksheets, so 

that a worksheet user is shielded from the KB internals.   

 

A major difference from sKEA is that we are using KB contents derived from OpenCyc, rather than 

ResearchCyc.  OpenCyc is freely available for any purpose whatsoever, whereas ResearchCyc requires that 

each group sign a license with Cycorp.  While Cycorp has committed to making ResearchCyc freely 

available for any group using it for research, we do not want to require our users to go through such a 

process or to keep track of who has and who hasnôt signed such an agreement.  We expect that some 

examples will work somewhat differently in CogSketch than with sKEA, but so far these differences have 

not been serious. 

 

Abstract genre

Physical 
genre, side -

view pose

Geospatial 
genre, top -
down pose

Abstract genre

Physical 
genre, side -

view pose

Geospatial 
genre, top -
down pose
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2 INSTALLING COGSKETCH 

2.1 SYSTEM REQUIREMENTS  

¶ Hardware: Tablet PC preferred, but not required.  If you are using a desktop or a traditional notebook, 

we highly recommend adding an inexpensive Wacom tablet, because you will find it a lot easier to 

draw with a pen than with a mouse. 

¶ Operating system: Microsoft Windows XP or Vista.  It should still run on Windows 2000, but we have 

not had the opportunity to test it. 

¶ RAM: At least 1GB, 2-3 GB strongly recommended. 

¶ Disk Space: At least 1.5 GB free disk space is required.   

 

Please do not redistribute this release, since we need to gather information on who is using the software, 

and we want everyone to be using the latest version.  

 

2.2 INSTALLATION 

Run the program named CogSketch - v1 12- setup.exe  that you have downloaded from our web site.  

You will then be guided through the installation process.  After you have answered the installerôs questions, 

CogSketch will be installed to your system and a shortcut to CogSketch will be added to your 

Start\Programs menu.   

 

Please note: You may need to be logged in as Administrator on your machineôs local domain.  If you have 

trouble installing, please ensure that you are logged in with this level of access as the first step in 

debugging.   

 

2.3 UNINSTALLING COGSKETCH 

If you wish to remove CogSketch from your system, open the Windowôs control panel from the Settings 

entry on your Start menu and pick Add/Remove Programs.  Find CogSketch in the list of installed 

programs and press the Remove button.  The CogSketch installer will guide you through the uninstall 

process. 
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3 GETTING STARTED WITH COGSKETCH 

This section provides an introduction to some of the basic concepts of CogSketch, in the context of a 

simple walk-through.   

 

A note about screen shots: CogSketch is being developed for multiple purposes, so the interface has ñskinsò 

which are adjusted according to how it is being used.  The menu items you see may vary from the screen 

shots in the manual, based on the setting of switches in the preferences dialog (See Section 4.8.2.14).  

 

3.1 COGSKETCH ESSENTIALS 

Start CogSketch using the shortcut made in your Start\Programs menu.  CogSketch will the open its 

knowledge base and provide you with an empty workspace.  From the File menu, you have five options to 

open or start a sketch: Open Sketch, New Worksheet, New Sketch, and New Perceptual Sketch.   Open 

Sketch opens sketch files saved to disk.  New Worksheet allows you to create a new CogSketch 

worksheet, while New Sketch makes a new basic sketch.  Worksheets are useful for researchers wanting to 

design controlled experiment sketches and teachers designing problems for students (along with solutions 

that can be used with the CogSketch tutor).  New Perceptual Sketch opens the experimental perceptual 

sketchpad described in Section 6. 

 

In this example, we'll be making a basic sketch, so choose New Sketch from the File menu.  This will 

create a new, empty sketch. 
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Now that CogSketch is up and running, you can start to draw.   Each element in a sketch is called a glyph.  

Glyphs have two parts.  The ink of a glyph represents its visual aspects, and is what you draw.  The content 

of a glyph is the symbolic representation of what you are depicting.  You draw a glyph as follows: 

1. Press the Glyph button.  This tells CogSketch that you are about to start drawing a glyph.  The 

buttonôs label will be changed to Finish to indicate that it is now watching for ink to arrive. 

2. Start drawing.  Every ink stroke you draw from now until the next step will be considered to be 

part of the same glyph.  You can use a single stroke or multiple strokes.  Your ink strokes can be 

connected or not, as appropriate for what you are trying to convey.   

3. When you are through drawing the ink for the glyph, click on the Finish button.  CogSketch 

considers all of the strokes you drew between the two button presses as the ink for the glyph.   

4. To specify what the glyph means, i.e., to select one or more concepts that will serve as its content, 

double-click on the glyph, or right-click it and choose ñProperties for éò.  A dialog will pop up, 

allowing you to give the glyph a name (default will be something like ñObject-12ò). To select 

concepts to label your glyph, type the beginning of the concept you wish to use in the ñAvailable 

Collectionsò box.  The collections in the knowledge base which start with the characters you typed 

will appear in the list for you to select for you to choose from.  Once you have selected the 

collections you want, press OK .  You have now told CogSketch that your glyph represents an 

instance of those concepts. 

 

Here are some tips to help you use these facilities more effectively: 

 

¶ The activities one does when drawing glyphs versus specifying their content feel quite different.  

Consequently, many people find it best to draw for a while (steps 1-3), then specify the collections for 

all of the glyphs they have created (step 4), cycling back and forth between these two activities as 

desired. 

¶  CogSketch does not currently support automatically decomposing glyphs into smaller pieces (but see 

the Perceptual Sketchpad, in Section 6).  This means you need to draw each entity that you wish to 

mention separately as a glyph.  If you are drawing a person and how they relate to other objects, for 

instance, drawing the person as a single glyph might be sufficient.  But if you are trying to 

communicate, for example, properties of their posture, you need to draw multiple glyphs, one for each 

body part that will be mentioned. 

 

3.2 WORKSHEET EXAMPLE: PARTS OF A CELL 

CogSketch worksheets are motivated the structure of activities and pencil and paper worksheets found in 

middle-school science classes.  To see how to create your own worksheet, please see Section 1.  This 

section illustrates the use of the cell/DNA CogSketch worksheet that comes with the CogSketch 

distribution.  Select Open Sketch from the file menu and open the file called "Cell-DNA-Worksheet.sk".  

After you do this, CogSketch will start the ink processor and set up the layers for your sketch.  This may 

take up to a minute on a slow machine.  While CogSketch is starting up, the Glyph button may be grayed 

out, indicating that it is not yet ready for your input.  Once it is no longer grayed out, you are ready to go. 

 

Draw a cell, with the DNA outside of the nucleus making sure that you create the cell membrane, the 

nucleus, and the DNA as individual glyphs, and label them with the appropriate concepts from the 

knowledge base (double-click on the glyph and choose the concepts shown in the picture below).  You will 

get the best results if the cell membrane and the nucleus are both closed curves, without any gaps. 
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Once you have finished your sketch, click on the tutor button to have your student sketch compared to the 

teacher key that is stored in the system.  The tutor will suggest that something isn't quite right about the 

location of  

 

  
 

 

Click OK  to return to the sketch.  If you then move the DNA inside the nucleus, and go through the 

suggestions process again, the tutor should not have any suggestions based on the sketch comparison. 
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4 THE COGSKETCH INTERFACE 

This section describes each of the interface elements in CogSketch. 

 

4.1 COGSKETCH TOOLBAR 

  
 

Each sketch has its own toolbar, located at the top of the sketchôs window.   

 

4.1.1 THE DRAWING TOOLS     

   
 

4.1.1.1  Zoom-In  

Use this tool to zoom-in on your sketch.  Clicking and dragging (or putting your pen on the tablet 

and dragging) will stretch out a selection box.  When you release the button or lift your pen, the area 

you selected will be fit to the sketchôs window, thus zooming-in to the area you chose. 

4.1.1.2  Zoom-Out 

Each time you click this button the sketchôs magnification will be decreased (thus zooming-out) and 

the toolbar will revert to the tool you had selected before pressing the zoom-out button.  Since this 

button does not remain selected, in a sense, it is not quite a ñtoolò like the other buttons on the 

toolbar. 

4.1.1.3  Tap-Select 

This is the tool thatôs normally active.  It allows you to select glyphs by tapping/clicking them. 

4.1.1.4  Selection Box 

Use this tool to select items on the current layer of the sketch.  Clicking and dragging (or putting 

your pen on the tablet and dragging) will stretch out a selection box.  When you release the mouse 

button or lift the pen, all items that are completely enclosed in the selection box and appear on the 

current layer of the sketch will be selected.  Selected items may then be resized, moved, and rotated. 

4.1.1.5  Unselect All 

Pressing this button will unselect all the currently selected items on the sketch. 
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4.1.2 OTHER CONTROLS ON THE TOOLBAR 

4.1.2.1    Line Width  

Use this to control the thickness of the lines that you draw with the free-hand drawing tool.  The 

units are pixels when the sketch is at its normal zoom level (magnification of 1.0). 

 

4.1.2.2  Color Selector 

Use this to choose the color to use for lines drawn with the free-hand drawing tool.  The button with 

a picture of a palette can be pressed to edit the palette of available colors.  Pressing this button will 

pop up a dialog box that will guide you through the palette editing process. 

 

4.1.2.3  Draw Glyph / Finish Glyph 

Use this button to segment the glyphs in your drawing.  Press it before you begin drawing your 

glyph and then draw.  After you click the button the text will change to Finish.  Click again when 

you are finished drawing your glyph. 

 

4.1.2.4   Draw Arrow ( Relation) / Finish Arrow  

This button is for drawing relations and works like the draw glyph button.  Click the button then 

draw your relation, the text on the button will change to Finish, click again when you are finished 

drawing.  Please see Section 0 for more about drawing relations. 

 

4.1.2.5  Cancel 

Cancels the glyph or relation that is currently being drawn 

 

4.1.2.6  Undo 

You can use this to undo many actions performed while drawing and editing a sketch. 

 

4.1.2.7  Redo 

You can use this to redo actions that youôve recently undone. 

 

4.1.2.8  Delete Selected Items 

When items are selected on the sketch, pressing this button will remove them. 

 

4.1.2.9   Visual/Conceptual Relation Questions 

This triggers the visual-conceptual relations questions, described in Section 5.3.  When you click this 

button a browser window will open where you can answer questions about your sketch. 
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4.1.2.10 Spatial Processor Status Indicators 

Beneath the general status indicator is an area that is used to display the status of spatial processors.  The 

left eye represents the ink-processor and the right eye represents the Voronoi processor.  The numbers on 

either side represent the number of tasks that processor has left to do. 

 

 Processing ï the spatial processors are actively working on some of the ink drawn on the sketch.  

The left eye indicates the status of the main ink processor.  When an eye is closed, that indicates the 

corresponding processing unit is idle.   

 

 Disabled ï the spatial processors are disabled during certain interactions (like drawing and moving 

glyphs) to improve the responsiveness of the system. There is currently a minor bug wherein the processors 

can get stuck in this state.  If this status persists even if youôre not in the glyph drawing mode or moving, 

resizing, or rotating a glyph, then the system is slacking.  Clicking the eyes will restart the spatial 

processors. 

 

 Error ï the spatial processors encountered an error and are no longer functioning.  This is now 

very rare, but it can happen.  When you see this icon, clicking on it will reset and restart the processors.    
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4.2 THE LAYER CONTROL PANE  

Located along the left of each sketch is a series of buttons for controlling the 

display of the various layers of the active subsketch.  Each layer is associated with 

one of the large buttons in the layer control pane.  The topmost layer button 

corresponds to the topmost layer on the subsketch.  (It might be helpful to think of 

the layers as a stack of transparent sheets.)  The button for the currently active layer 

is highlighted in yellow; pressing a layerôs button makes that layer the active layer.  

Each layer button has three additional smaller buttons, labeled V, T, and G.  The V 

button controls whether or not that layer is visible; the G button can be used to 

gray-out a layer; and the T button controls whether or not text labels are shown for 

the layer.   

 

If you have the Experimenter mode on (which can be set from the Preferences 

menu, see Section 4.8.2.14) and have the "Debug Layers?" checkbox selected, you 

will see additional layers for each subsketch representing internal results of the 

spatial processing.  For example, the Voronoi diagrams and positional relationships 

can be displayed as overlays.  This is very helpful for understanding the underlying 

spatial reasoning that CogSketch is performing.   

 

The drop down menu at the bottom of the layer control pane allows you to select 

which subsketch is currently active.  Changing the active subsketch will change the 

available layers.   

 

The metalayer button toggles the display of the metalayer.  The metalayer is a 

special kind of layer where all of the subsketches are treated as glyphs.   Thus the same facilities for adding 

information to glyphs and using arrows to indicate relationships with them (see section 4.4) can be used for 

providing information about subsketches.  For example, you might use the metalayer to add arrows 

indicating the sequential relationship between steps in a process or to indicate causality.  The metalayer 

also provides an excellent way of getting an overview of your sketch. 

 

The Tutor  button, on the bottom, allows you to compare a student sketch to the saved teacher sketch.  

Keep in mind that, although the tutor button will always be visible, the only way to access the stored 

teacher example is if you chose Open Student Sketch to start your CogSketch session.   

 

4.2.1 SUBSKETCHES 

 

What is a subsketch?  The observation is that, when people are sketching with each other to communicate 

ideas, they naturally carve up a complex sketch into subsketches, local neighborhoods within which there is 

a common framework or point of view.  In human-to-human sketching, subsketch boundaries are inferred 

based on the shared world knowledge of the participants and a variety of subtle cues, like visual grouping 

and speech acts.  The state of the art in vision, speech recognition, and dialogue management are currently 

not to the point where automatic subsketch segmentation can be done reliably enough to be unobtrusive.  

Consequently, we organize sKEAôs interface to make it easy for us to create subsketches and switch 

between them.   

 

A simple sketch might consist of just a single subsketch.  A more complex sketch might have several 

subsketches.  For example, a sketch of a complicated machine or building might include one subsketch 

describing its structure at a high level of detail, other subsketches focusing on specific aspects of the 

structure, with yet other subsketches describing functional subsystems, site placement, etc.   A sketch 

depicting a process unfolding over time or a storyboard might use a subsketch to describe each state of the 

process or narrative.   In human-to-human interactions, the relationships between subsketches is often 

mentioned verbally (e.g., ñHereôs the electrical systemò), marked by glyphs (e.g., arrows denoting 

transitions between steps of a process), or understood via shared conventions (e.g., cutaway drawings).   In 
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CogSketch, we use glyphs to introduce relationships between subsketches in a special part of the interface 

called the metalayer, described in Section 4.2.   

 

 

 

4.3 ADDING ENTITIES TO A SKETCH 

To add an entity to your sketch, you must create a glyph to represent it.  Simply drawing the object on the 

screen does not provide enough information to CogSketch.  You also need to tell CogSketch what parts of 

your drawing go together to represent one object and what object they represent.  The first problem is 

called segmentation and the second is called conceptual labeling. 

 

To make sure your sketch is correctly segmented, click the glyph button before you begin drawing your 

object.  Once you are finished drawing that particular entity, click the finish button.  CogSketch treats all of 

the ink drawn between the button presses as one glyph.   

 

Conceptual labeling happens after you have finished drawing the glyph.  With the glyph selected,  choose 

Glyph Properties from the Glyphs menu (the keyboard short-cut is ALT+P) or double-click the glyph.  

This will open the glyph properties dialogue box, where you can name your glyph and indicate which 

collection(s) it is an instance of.  There are now three different kinds of glyph properties windows 

depending on your user preferences and what kind of sketch youôre working with. 

 

1) If youôre working on a CogSketch student problem, you will be presented with a list of choices defined 

by the creator of the problem: 

 

 
 

 

2) If youôre working on a general sketch, the glyph properties dialogue allows you to choose from any 

collection in the entire knowledge-base.  Our knowledge-base is built on top of the contents of the 

OpenCyc KB so if you have used Cycorpôs knowledge-base before, you will already have some 

familiarity with the available collections.  Otherwise, we strongly advise reviewing the tutorial 

materials at www.opencyc.org.    

 

http://www.opencyc.org/
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3) The third kind of glyph properties window allows free-text entry.  You get this if youôre working with 

a sKEA sketch and the ñEnable Natural-Language Concept Entryò option is checked or if youôre 

working with a CogSketch student problem and the problemôs designer chose free-text entry for the 

problem.  You can type anything in this window.  The computer wonôt be able to understand what you 

entered, but such labeling is useful for some kinds of experiments. 

 

 
 

 

 

To remove a glyph from a sketch, you can use the Delete button to remove the entire glyph.  If, during the 

process of drawing, you decide to not finish the glyph, you can use the Cancel button. 

 

 

4.4 ADDING RELATIONS TO A SKETCH 

 

You can draw arrows to represent relationships between two objects on the sketch.   To do so, select the 

items that will be involved in the relationship and click the Relation button.  Draw an arrow representing 

the relationship and then click the Finish button. 

 

Relationships are represented by arrows, which CogSketch recognizes.  This is the one place in CogSketch 

where recognition is currently used by default.  Beginning with version 1.16, we gretaly improved our 

Name of Glyph 

To do conceptual labeling, 

select a collection from the 

knowledge base and click the 

ñ+ò to add it to the glyph.  The 

names you see are the names of 

concepts in the knowledge base.   
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arrow interpretation algorithm.  Prior to this version, people had to draw arrows in one of two very 

particular ways.  CogSketch no longer has as many limitations in this regard.  The algorithm does still 

require that you don't draw any lines indicating the tail of the arrow, though.  If CogSketch could not figure 

out what direction your arrow is pointing, a yellow warning icon will appear over the glyph; right clicking 

the glyph gives you the option to view the problems (alerts) associated with the glyph.  If CogSketch's 

arrow interpretation algorithm did figure out a direction, a thin yellow arrow is drawn over your arrow so 

that you can see that CogSketch thinks the arrow is pointing in the direction you intended.  Here are 

positive and negative examples of arrows that CogSketch will recognize: 

 

 
 

As with entities, you can assign a binary relationship from the Cyc knowledge base to a relationship in a 

sketch.  Select the relationship arrow and press ALT+P or double-click the glyph.  The relationship 

information dialogue should open.  Similar to glyph entities, there are three kinds of relation properties 

windows possible. 

 

1) If youôre working with a CogSketch student problem, youôll choose from a list of relations (the choices 
selected by the problem designer).   

 

2) If youôre working with a sKEA sketch, you will see a window with a type-in field for the relation.  As 

you type, possible completions for the full relationship name are given in the box below where you 

type in the type of relation.  You can choose one of these completions simply by clicking on it.  The 

boxes labeled Item #1 and Item #2 will then show what types the two items involved in the relationship 

should be; and the bottom-most box displays an English description of the relationship. 

 

If CogSketch can find acceptable fillers for item #1 and item #2 of the relationship near the head and 

tail of the arrow, it will construct a relationship of the specified type between the objects it found for 

item #1 and item #2.  In the example on the following page, we see that CogSketch has determined that 

the arrow represents a worksWith  relationship between Diane and Jack, i.e. Diane works with Jack.  If 

CogSketch cannot find acceptable objects to act as item #1 and item #2 in the relationship, it will 

remember that the interpretation of the arrow is not yet complete and will try to complete the 

interpretation as you draw additional glyphs on the sketch.  The auto-set type check box indicates that 

CogSketch should add an appropriate isa  statement to an entity participating in a relationship so that 

it satisfies the argument constraints, if necessary.  For example, in this case if Diane were not already 

known to be of type Agent - Generic , the statement (isa Diane Agent - Generic)  would be 

automatically added to the knowledge about the sketch to fulfill the argument constraints of the 

worksWith relationship. 
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3) If you have the ñEnable Natural Language Entryò option enabled, you will be presented a window in 
which you can type anything for the relation.  The computer wonôt be able to understand what you 

entered, but such labeling is useful for some kinds of experiments.  Type a word or phrase for the 

relation and then choose the two entities involved in the relation from the drop-down selectors, as 

shown in the following picture: 
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4.5 EDITING ITEMS ON THE SKETCH 

Generally speaking, before you can edit items on a given layer of the sketch, you must first select them 

using the selection tool (discussed in the Drawing Tools section) or by clicking on them. 

 

4.5.1 MOVING, RESIZING, AND ROTATING 

Once youôve selected an item or multiple items, you can use various click-and-drag maneuvers to move, 

resize, and rotate the items, as shown in the picture below.  When dragging the corner hotspots, the aspect 

ratio of the glyph will be preserved unless you hold down the Ctrl key. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.5.2 EDITING AN ENTITYôS NAME AND/OR TYPE 

If you need to edit the name/type of an entity, you do it the same way you assigned them when you were 

drawing: 

¶ Double-click a glyph (or select the glyph and choose Glyph Properties from the Glyphs menu). 

¶ Change the name or add/remove collections in the dialogue box and click OK  when you are finished. 
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4.5.3 EDITING THE ITEMS RELATED BY A RELATIONSHIP 

Relationships are also edited the same way they are created: 

¶ Select the arrow representing the relationship and press ALT+P to open the relationship properties 

dialogue. 

¶ Here you can change the relationship or the items related.  You can select items from the pull down-

menu. 
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4.6 LOOKING AT THE KNOWLEDGE IN A SKETCH 

CogSketch maintains a lot of information for sketches based on both the visual information in the sketch 

and the knowledge from the Cyc knowledge base.  Operations performed on a sketch (for example, 

calculating spatial relationships) also contribute to this  knowledge.  To view the knowledge you can either 

choose the Show Knowledge about Sketch option under the View menu, or the Show Knowledge about 

Selected Item (keyboard shortcut: ctrl-I), also available on right-clicking the glyph.  This opens a browser 

window, and supports drill-down through the justifications explaining why particular facts are believed.  

 

 






















































































