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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 revoligmspatial 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 yourisnitepicting, in reaivorld terms. CogSketch has, built

into it, a powerful set of visual and spatial processing routines for encoding properties of what you draw in
a humadike way. CogSketch also uses a large library of knowledge about the wonbdovimle 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 hiniak e  wa vy . However, itods i
t oday 6s maerfaplass knolexlge and less computational power than people dnC&)Sketch

also needs more help from you than you might give a pereanare 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 componeiitsneed to evolve to achieve the
ambitious goals outlined above. This will require sustained collaboration between the CogSketch

mpor

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

one of the prodcts of SILC, the Spatial Intelligence and Learning Cénte&ILC provides exactly the
environment for sustained collaboration that we need to develop CogSkéthis version has already
benefited from several rounds of feedback, from researchersnsidie iand outside of SILC. We hope that
you, too,will help usgrow 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. SectioR describes how to install it, and Secti8pr ovi des a f qtousinkthest art o gt
software. Sectiodpr ovi des a detail ed descri pidestripesedme@ogSket ch
CogSketchods mor e a d v a n-demahd dpatial traasoring ,operatn analogdal n g on

matching, expressing visual/conceptual relationships, and sketch annotations. Gquiimides more
examples of CogSketch operation, including how to define a simple worksheet and how to represent

sequencesf 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 bettheeparts of an object, as well as the spatial
relations between objects. Section 8 progisime troubleshooting tips. Section 9 discusses some of our
future plans and how to provide feedback.

1.2 COGSKETCH OVERVIEW

When people sketch, they typicallyikdo 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 anothee r s on, we
have to recognize what they ateawing based on its shapg¥e 6 r e typically tol d,
being depicted. In other words, visual recognitismot essential to sketchingRecognitioncan be a
catalyst, accelerating interaction and making it smootheritlisinot a requirement.

! 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 understdndiiée have the user indicate what ink
belongs to aglyphi a visual entity that is paxf a sketchi and use speciglurpose 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

When you assign a meaning to a glyph, you are selecting a concept or relationship from a large library.
The ekments 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 neaweess to a small number of concepts. When sketching in

a more operended fashion, one can access a large number of coricBfi®l3to be exact, and 1848
relationships and 821 functions, as o#/13/09. The current interface, whesperating in opemnded

mode, shows you the raw conceéptshis can be a little daunting, unless you are an Al 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 examglwe 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 opettext concept labeler, described in section3 dnd 4.4 (the sections that discuss adding
entities and relations). With the optaxt concept labeler, you can just type in an arbitrary piece of text.

This is very flexible, but the current version of

The philosopy 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 madeauybsietchescorresponding to parts of a sketch

that are qualitatively similar Forexample, a map might contain an overview of a region, and aafosé

the street network within a town in that region. Similarly, a sketch illustrating how astegtiprocess

works might consist of multiple subsketches, each subsketch depicting & $kee process. CogSketch
requires you to identify when you want to work with a new subske$ehsketchesonsist in turn of a se

of layers depicting some relevant subset of the information in the subsketch. For example, CogSketch
under some conditions will add a layer teubsketchillustrating its reasoning in response to a query, so
that the original da 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 wherchkey.)

2 For more information about the nuSketch architectplease see3[5].

% See [L,14] for examples where nuSketch systems have been used.

* This is not just a collection of terms: The meaninghese concepts and relationships are constrained by
1.38million facts that are also in the KB.

® These are mostly from the OpenCyc knowledge baseropencyc.oryy If you want to learn more
about the KB contgs, we strongly recommend working through the tutorials on this site.

® Subsketches used to be callethdles but that term is deprecated.

CogSketch, version 1.17 5
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When drawing a map, one is thinking in terms of adopn view, with a typical coordinate system
expressed in terms of north, south, east, and wa&shreis used to tell CogSketch the overall type of what

is being drawn: Sontking 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 relatior8k€woh 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 takingletopview, but often taking

a sideways iew, with up in the sketch corresponding to up in the world, and with gravity acting downward.
Posetells CogSketch how to interpret sketch coordinates in terms of the kind of thing being drawn. The
three options are from the top, from thées 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 highel view of all of yoursubsketcheat once by using thmetalaye.

The metalayer treats eacubsketchas a glyph. One can move them around, and use glyphs that indicate
relationships between them. We call such descriptimmsic graphsbecause they are similar to comic
strips (eactsubsletchcorresponds 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 CogSkeig like previous releases, contains a subset of the functiomdlgiKEA [7], our

earlier operdomain sketch understanding systesiKEA stands fosketching Knowledge Entry Associate

We view sKEA as nerfriendly, not useffriendly, since it requires users to look through the underlying
knowledge base in raw logical terms, rather than providing a more langtiagéed 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 frdra 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 Cypor 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 selmeo hasnét
examples will work somewhat differently in CogSketch than with sKEA, but so far these differences have

not been serious.

CogSketch, version 1.17 6



2 INSTALLING COGSKETCH

2.1 SYSTEM REQUIREMENTS

1 Hardware: Tablet PC preferred, but not required. If you are using a desktoraditiartal 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.

1 Operating system: Microsoft Windows XP or Vista. It should still run on Windows 2000, but we have
nothad the opportunity to test it.

1 RAM: At least 1GB, 23 GB strongly recommended.

1 Disk Space: At least.5 (B free disk space is required.

Please do not redistribute this release, since we need to gather information on who is using the software,
andwe want everyone to be using the latest version.

2.2 INSTALLATION

Run the program nametiogSketch - v112- setup.exe that you have downloaded from our web site.

You will then be guided through the installation process. After you have answered the éhstalley u e st i ons ,
CogSketch will be installed to your system and a shortcut to CogSketch will be added to your
StartPrograms menu.

Pl ease note: You may need to be |l ogged in as Adminis
trouble installing, fease ensure that you are logged in with this level of access as the first step in
debugging.

2.3 UNINSTALLING COGSKETCH

I f you wish to remove CogSketch from youSettingsyst em, op
entry on your Start menu and pidkdd/Remove Programs Find CogSketch in the list of installed

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

process.

CogSketch, version 1.17 7



3 GETTING STARTED WITH COGSKETCH

This section provides an introduction to some of theidaoncepts of CogSketch, in the context of a
simple walkthrough.

A note about screen shoogSketch is being developéat multiple purposes, so the interface las k i ns 0
which are adjusted according to how it is being uséde menu items you seeay varyfrom the screen
shots in the manuabased on the setting of switches in the preferences diakrySectiod.8.2.15.

3.1 COGSKETCH ESSENTIALS

Start CogSketch using the shortcut made in y®tart\Programs menu. CogBetch will the open its
knowledge base and provide you with an empty workspace. FroRil¢hmenu, you have five options to
open or start a sketcipen Sketch New Worksheet, New SketchandNew Perceptual Sketch. Open
Sketch opens sketch file saved to disk New Worksheet allows you to create a new CogSketch
worksheetwhile New Sketchmakes a new basic sketctWorksheets are useful foesearchrs wanting to
design controlled experimesketches and teachers designing problems for stu¢eotsywith solutions
thatcan be used with the CogSketch tutoNew Perceptual Sketchopens the experimental perceptual
sketchpad described in Sectién

In this example, we'll be making lmsicsketch, sochooseNew Sketch from the File menu. This will
create a new, empty skatc

File Edit View Glyphs Spatial Analegy OM FIRE Help

£l Sketch-3 / Subsketch 1
€ Q| g o ) ox
. . . . . . &m = ’§—L| i’/ Glyph -)/ Arrow -[/Annotation y

Mews Mew
l‘JSuhuskehch Lawer

Layer1

Draw

Current Subsketch:

Subsketch 1 hd

Opened new sketchpad.
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Now that CogSketch is up and running, you can start to draw. Each element in a sketch isgtgbled a
Glyphs have two parts. Tliek of a glyph represents its visual aspects, and is what you drawcontent
of a glyph is the symbolic representation of what you are depicting. You draw aaglyptows:

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

buttonds | ab e [Finishitdirdicate ¢hatd is mow gatctingtfooink to arrive.

2. Start drawing. Every ink stroke you draw from now until the rsep 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,kclm theFinish 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,
doubleclick on the gyph, or rightclick it and choosé P r o p e r td.i A dalod vallrpopéup,

allowing you to give the glyph a name (defawitl be something likefiObject120 ) . To select
concepts to label your glyph, type the beginning of the concept you wishtoude e fiAvai |l abl e
Coll ectionsodo box. The collections in the knowl ed

will appear in the list for you to select for you to choose from. Once you have selected the
collections you want, pref9K. You have nw told CogSketch that your glyph represents an
instance of those concepts.

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

1 The activities one does when drawing glyphs versus specifying their content feel quite different.
Consequetty, many people find it best to draw for a while (step8)1 then specify the collections for
all of the glyphs they have created (step 4), cycling back and forth between these two activities as
desired.

1  CogSketch does not currently suppauatomatially decomposing glyphs into smaller piedbsit see
the Perceptual Sketchpad, in Sect&n 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 lgieytoeother 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 activitiepemal and papeworksheets found in
middle-school science classes. To see how to create your own worksheet, please seel.Sddtisn
section illustrates the use dhe celllDNA CogSketch workshedhat comes with the CogSketch
distribution SelectOpen Sketchfrom thefile menuand open the file calledCel-DNA-Worksheesk".
After you do this, CogSketch will start tlik processomnd set up the layers for your sketch. This may
take up to a minute onsdow machine. While CogSketch is starting up, @&gph 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 basé&oubleclick on the glyph and choose the concepts shown in the picture beYau)will

get the best results if the cell membrane and the nucleus are both closed curves, without any gaps.
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File Edit View Glyphs Help

£l CellDNA 7 Workspace
) 0 X
. . . . . . @ =[5 - i’/GIyph --)/.ﬂrrow ]/Annotation y

Cell

Draw

3

DNA molecule
Cell nucleus

Cell membrane

4 | m

ﬂ Tutor Flease draw an example of an animal cell showing where the DNA is located.

0.8, 4.1in

200m = 1.00x lEl

Sawved sketchin C:\,.. \sketches-used-in-docs\CellDMA. sk,

Once you have finished your sketch, click on the tutor button to hawesyudent sketch compared to the
teacher key that is stored in the systefhe tutor will suggest that something isn't quite right about the
location of

Tutor Suggestions Iﬁ

You might reconsider the location of the DNA.

Click OK to return to thesketch. If you then move the DNA insidlee nuteus, 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 descrilseeach of the interface elements in CogSketch

4.1 COGSKETCH TOOLBAR

£} CellDMA / Workspace [o[&]=E
@ Q|4 i ) X Draw 0[ww|0
. . . . . . - = Iﬂ i‘/GIyph -3/ Arrow -[fnnnntation y
Each sketch has its own toolbar, |l ocated at the top
4.1.1 THE DRAWING TOOLS
Y 5[] o
4111 u" Zoom-In
Use this tool to zooAn on your sketch. Clicking and draggifgr 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 wild.l be fit -intothedreayosikhese.c hds wi ndow,

41.1.2 (:}“" Zoom-Out

t

Eachtimeyouclc k t his button the sketchoés mag)andf i cati on

the toolbar will revert to the tool you had selected before pressing the@aobutton. Since this
button does not remai n s el ec tike the otherrbuttans enehe s e ,
toolbar.

41.1.3 ?ﬂ Tap-Select
This is the tool thatds normally activ.e. |t

4114 "' Selection Box

Use this tool to select items on the current layer of the sketch. Clicking and dréggimgtting

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 seledt Selected items may then be resized, moved, and rotated.

41.1.5 :ﬂ Unselect All
Pressing this button will unselect all the currently selected items on the sketch.

CogSketch, version 1.17 11
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4.1.2 OTHER CONTROLS ON THE TOOLBAR

4121 = =l Line width

Use this to control the thickness of the lines that yowdséth the freehand drawing tool. The
units are pixels when the sketch is at its normal zoom level (magnification of 1.0).

41.2.2 ‘. . . . . . : Color Selector

Use this to choose the color to use for lines drawn with thehfned drawing tool. The button with
a picture of a palette can be pressed to edit the paletivailable colors. Pressing this button will
pop up a dialog box that will guide you through the palette editing process.

4123 LN oo 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 changeinsh. Click again when
you are finished drawing your glyph.

4124 LA praw Arrow ( Relation) / Finish Arrow

This button is for drawing relations and works like the draw glyph buttGlick the button then
draw your relation, the text on the button will changé-ituish, click again when you are finished
drawing. Please see Sectidfor more about drawing relations.

4
41.2.5 / Cancel
Cancels the glyph or ration that is currently being drawn

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

4.1.2.7 f“Redo
You can use this tredo actiond hat youdve .recently undone

41.2.8 X Delete Selected Items
When items are selected on the sketch, pressing this button will remove them.

4129 g Visual/Conceptual Relation Questions

This triggers the visuadonceptual relations questions, described in Seéti@nWhen you click this
button a browser window will open where you caswaerquestionsaboutyour sketch.

CogSketch, version 1.17 12



4.1.2.10 Spatial Processor Status Indicators

Beneath the general status indicator is an area theseis to display the status of spatial processors. The
left eye represents the kgkocessor 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 the spatialprocessas areactively working on some of the ink drawn on the sketch.
The left eye indicates the status of the main ink proces¥dhen an eye is closed, that indicates the
corresponding processing unit is idle.

l'_' Disabledi thespatial processors are disabled during certain interadibtesdrawing and moving
glyphs)to improve the rgmnsivenessf the systemThere is currently a minor bug wherein the processors
can gettckinthisstatelft hi s st atus persists even i f youbre
resizing, or rotating a glyph, thethe system is slacking. Clicking the eyes will restart the spatial
processors.

S Errori the spatialprocessa encountered an err@nd are no longer functioning. This is now
very rare, but it can happen. When you see this icon, clicking on it will reset antithegtaocessas.

CogSketch, version 1.17 13
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4.2 THE LAYER CONTROL PANE 5ubskerh| L Layer
teacher-layer

WIT G

Located along the left of each sketch is a series of buttons for controlling
display of the various layers of the actisgbsketch Each layer is associated wit| Meta-Layer

one of the large buttons ithe layer control pane. The topmost layer butt viT G
corresponds to the topmost layer on shbsketch (It might be helpful tahink of
the layers as a stack of transparent sheets.) The button for the currently active
is highlighted in ydl o w; pressing a |l ayerdés but s that | a
Each layer button has three additional smaller buttons, labgl&dandG. TheV
button controls whether or not that layer is visible; @édutton can be used tc
gray-out a layerand theT button controls whether or not text labels are shown
the layer.

If you have the Experimenter mode on (which can be set from the Prefere
menu, see Sectioh8.2.14 and have the "Debug Layers?" checkbox selegted,

will see additional layersor eachsubsketchrepresenting internal results of th
spatial processing. For example, the Voronoi diagrams and positional relation
can be displayed as overlays. This is very helpful for understanding the undel
spatial reasoninthat CogSketch is performing

The drop down menu at the bottom of the layer control pane allows you to s
which subsketchs currently active. Changing the actisebsketchwill change the
available layers. Current Subsketch:

|teau:her bundle ﬂ

The metalayerbutton toggles the display of thmetalayer The metalayeris a

special kind of layer where all of tlseibsketcheare treated as glyphs. Thus the same facilities for adding
information to glyphs and using arrows to indicate fetethips with them (see section 4.4) can be used for
providing information abousubsketches For example, you might use thmetalayerto add arrows
indicating the sequential relationship between steps in a process or to indicateycadgaimetalayer
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 thatalthough the tutor button will alwaybe visible, the only way to access the stored
teacher example is if you cho®pen Student Sketcho start your CogSketch session.

4.2.1 SUBSKETCHES

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

ideas, they naturally carve up a complex sketchsntzsketchegocal neighborhoods within which there is

a common framework or point of view. In hummrhuman sketching, subsketch boundaries are inferred

based on the shared world knowledge of theigpants 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 enbeigmadtrusive.
Consequentl vy, we organi ze s KE A oreate isubsgkeiches armd eswittho ma k e
between them.

A simple sketch might consist of just a singiebsketch A more comple sketch might have several

subsketchs For example, a sketch of a complicated machine or building might includesubsketch

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

structure, with yet othesubsketcheslescribing functional subsystems, site placement, etc. A sketch

depicting a process unfolding over time or a storyboard might ssbsketcho describe each state of the

process or narrative. In hum&mhuman interactions, the relationships between subsketches is often
mentioned verbally (e.g., iHereds the electrical Sy
transitions between steps of a process), or understood via shared conventiondde/ay, dawings). In

CogSketch, version 1.17 14



CogSketchwe use glyphs to introduce relationships betwadrsketchs in a special part of the interface
called themetalayer described in Sectiofh.2

4.3 ADDING ENTITIES TO A SKETCH

To add an entity to your sketch, yowstcreate a glypho 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 tepresent one object and what object they represent. The first problem is
calledsegmentatioand the second is callednceptual labeling

To make sure your sketch is correctly segmented, cliclgiyyeh button before you begin drawg your
object. Once you are finished drawing that particular entity, clickitish button. CogSketchreats all of
the ink drawn between the button pressesne glyph.

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

Glyph Properties from the Glyphs menu (the keyboard shestt is ALT+P) or doublelick the glyph.

This will open the glyph properties dialogue bevhere 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

1) I f youdr e Cogbketch stugent problem, you will be presented with a list of choices defined
by the creator of the problem:

E Label your drawing

cell The collection of all long-chain ~
molecules whose components are
Membrane Deoxyribonudeotides are in
Chloroplast pairwise structure, the overall

oplasm shape of the molecule being that
of a double-helix, DMNAMolecules
: : can be usefully represented as
Mitochondrion information-encoding structures
Mucleus that code for the amino acid

A meemn AF L e A

Ok | Caru:el|

b

2y I f youdr e gemralkketehgthe glyph properties dialogue allows you to choose from any
collection in the entire knowledgwmse. Our knowledgkease is built on top of the contents of the

‘N

OpenCyc KB so if y o u h a-base beferee glou Wiy @lreadyphave sokne o wl e d g e

familiarity with the available collections. Otherwise, we strongly advise reviewing the tutorial
mateials atwww.opencyc.org
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Name of Glyph—<

To do conceptual labeling
select a collection from the
knowledge base and click th
i+o0 to add it
names you see are the resrof

concepts in the knowledge bas

3) The third kind of glyph properties window allows freee x t

L% Glyph Properties

-

N

E—

[ money

Availshie Coliechons:

|ane-'En§,|

¥ Brgavigr

Monerind pmmerce-Tops:
Monepdndincome Fnanosl- Top:
Monepdnd rce-FossTransfer-Tops:

Mone7Clio
Honeylaundering
MoneyHarager
MonefsndeExcange
Wi pOncier
More-pPer dreaflado

”Wﬁ_‘ﬂwﬂ

o Eraty

o

colection of maney baga, These ane langish

greneraly made of Jarvan,

gerwraly made of canvas,

collecton of money hage. These ane largish

=]

Cancel

entry.

You

get

t his

a sKEA sketch andLarglege Coneaptabpttoe oNatiwmali s checked
working with a CogSketch student p-texi entryefonthe nd t he
probl em. You can type anything in this window.

entered, but such labetjns useful for some kinds of experiments.

L% | abel your drawing

()

isa... | mnneﬂ

Ok | Cancel |

To remove a glyph from a sketch, you can useDibketebutton to remove the entire glyph. If, during the
process of drawing, you decidertot finish the glyphyou can use th€ancelbuton.

4.4 ADDING RELATIONS TO A SKETCH

You can draw arrows to represent relationshipsveen two objects on the sketch. To do so, select the
items that will be involved in the relationship and click Belation button. Draw ararrow representing
the relationship and then click tRénish button.

Relationships are represented by arrows, which CogSketch recognizes. This is the one place in CogSketch
where recognition is currently used by defauBeginning with version 1.16, wgretaly improved our
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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 drawgi 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;gigbi clicking

the glyph gives you the option tdew the problems (alerts) assaed 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 inteddesl.are
positive and negative examples of arrows that CogSketch wilgnée

Good Arrows Bad Arrows

\
/1 1
A/ -

x_&| )

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 daliblethe glyph. The relationship
information dialogue should open. Sian to glyph entities, there are three kinds of relation properties
windows possible.

1) I1'f youdre working with a CogSketch student probl em,
selected by the problem designer).

2) I f youbr e wWEA gketahgyouwill sek a aindew with a tyje 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 simglighizg 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 bottemost box displaysraEnglishdescriptionof the relationship.

If CogSketch can fid 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¢hed CogSketch has determined that

the arrow representswrksWith 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 thénterpretation of the arrow is not yet complete and will try to complete the
interpretation as you draw additional glyphs on the sketch. Thesatitgpe check box indicates that
CogSketch should add an appropriate statement to an entity participagi 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 typeAgent - Generic , the statemenfisa Diane Agent - Generic) would be
automatically added to the knowledgbout the sketch to fulfill the argument constraints of the
worksWith  relationship.
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2 Glyph Properties I
'C—
KB Browser |
Relation:
kgwith
e v auto-zet ype b
wiorkstwith
IJack ;I
E =l
Jack works with Diane. I
(1] I Cancel | |
" Bob and Diane / bundie-1 LoE
ZOAJA S o] tewan =13 [wa sl 5] T Dswglame |
EEEEEE_ Ot Giyphs | i lition | [Dfehesh| @ Notes | Guesorn | KB Biowsse | aeeatis | 50[—_]0
,ﬁ*ﬁ Bob And Diane =l
[ oy |
worksWith
f Argurnents:
Jack
Diiane
ack works with Diane,
|Cuarert Bundle: -
fowder 1| 5
3) I f you have the fAEnable Natur al Language Entryo op
which you can type anything for the relation. The computenwd be abl e to under st al

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 theddvap selectors, as
shown in the followingpicture:
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[% Label your drawing (%]

represents the following |crimina| j

_...-—? relation ...

Fghes _Y ee—

Criminal frightens victim.

Ok | Cancel|

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 Brawing Tools section) or by clicking on them.

4.5.1 MOVING, RESIZING, AND ROTATING

Once youbdbve sel ect ed yoa pan use eariouscclicknddiad rhanguvers to imbve, ms
resize, and rotate the items, as shown in the picture baldhen dragging the corner hotspothe aspect
ratio of the glyph will be preserved unless you hold down the Ctrl key.

click and drag on the square boxes to resize

click and drag on the
round handle to rotate

click and drag inside the box to move

45.2 EDITING AN ENTITY& 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:

91 Doubleclick a glyph (or select the glyph and cho@&gph Properties from theGlyphs meny.

1 Change the name or add/remove collections in the dialogue box an@Kligkhen 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:

1 Select thearrow representing the relationship and press ALT+P to open the relationship properties
dialogue.

1 Here you can change the relationship or the items related. You can select items from the pull down
menu.

[v  auto-zet tppe

|Jau:k ﬂ

<hgents
Jack
Diane

|Diane ﬂ

Jack works with Diane.
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4.6 LOOKING AT THE KNOWLEDGE IN A SKETCH

CogSketh 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 thiswkedge. To view the knowledge you can either
choose th&&how Knowledge about Sketcloption under th&/iew menu, or theshow Knowledge about
Selected Item(keyboard shortcut: ctil), also available on rigktlicking the glyph. This opens a browser
window, and supports driftlown through the justifications explaining why particular facts are believed.
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