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Paper is wonderful

* It’s physical
e You can annotate it
e There are no rules!

« Editing is easy

= Archiving, email, sharing
« Translation between form
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Fidelity of Presentation makes a difference

e These two designs are the same (bad)
solutions to a problem
— Sketch 8.6 changes
— VB Form 6.5 changes
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So what happens if you partly tidy ;

£ At ]

-

Yeung, L., Plimmer, B., Lobb, B., Elliffe, D., Effect of
Fidelity in Diagram Presentation HCI 2008, 1, BCS,
(2008), 35-45
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Ink on computers..... - _
- Sketch tools  «p
— Diagrams =
— Animation

wev A dwbeg B
H AvTian '-..—z-H'-_/' < %
- Annotation b leter sHoles .
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Overview
- Applications
— Sketching
— Annotating

— Fully integrated

e Under the bonnet
— Recognition
— Ink anchoring and reflow
— Interaction basics

« Wider application
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Diagramming Tools

e Support early design
— Paper like

* Quick ]

e No decisions = _.u fae ase

- No rules o
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Translation

e User interface sketch -> form
And
e ER diagram sketch -> database

Schmieder, P., Plimmer, B., Vanderdonckt, J., Generating Systems from Multiple Sketched
Models, Journal of Visual Languages & Computing, 21, 2, (2010),

Intelligent editing support
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Maintain a formal visualization

SketchNode
Ideas: Helen Purchase and Beryl Plimmer
Programming: Hong Yul Yang
Studies: various students

Overview
= Applications

— Annotating

FACULTY OF SCIENCE
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Penmarked

e Static documents

e Workflow support

< Minimal recognition

* Visual Studio
Richard Priest

« Eclipse
— Xiaofan (Emily) Chen

= Significant limitation

— Annotating a copy of the code™

B
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Web annotation

e The dream

|

— Annotate any web page, l
save the annotation on a
server, share annotations

==
=

e The reality =
=

— Browser security doesn’t
let you do it!

Either

— specifically designed web
sites

Or

— copy the web page

Plimmer, B., Chang, S. H.-H., Doshi, M., Laycock, L., Seneviratne, N.,
iAnnotate: Exploring Multi-User Ink Annotation in Web Browsers, in proc
AUIC, Cprit/ACM, (2010), 52-60 15

Overview

= Applications

— Fully integrated
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Seamlessly Mixing Ink and Text

Fect of beautifiation (modificatior
nd standardizing sizes) i the conte
 that eople performis er with

e There are no tools that do this justice. ;= e sae

— MS word

e A ‘To DO’ list

‘media dedte and pen

tred the paper for first constructic

o similar studies with graph tools
- ek e

R e

Gesign. The fndings suggest thal foople parformei-better wih he band.
tations but preferred the most fogmal -
m. Bailey et 2l [3] compared theie sketcl ith 2 multimedia

| Sk Lid Reqinpud

+ Crabe  hemg
«Leos g aff
+ Deleke dHhem
« Move armnd
I Order
2. Cork

Wang, T., Plimmer, B., SmartList: exploring
intelligent hand-written list support, CHINZ, ACM,
(2009), 61-64

jvl paper

i programming

‘ thesis marking

1 *Eeganize JJW

.

Mixing Ink and Images

abacterid

Nilanthi Seneviratne (2010)
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Overview

e Under the bonnet
— Recognition
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Digital ink recognition

e Character recognition
— Built into Windows Operating System
— Uses dictionaries to reduce search space

e Drawing ink
— Active area of research
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Our approach to diagram recognition

e Separate Writing and Drawing (divider) hoxt

Recognize individual strokes v? l/]

Join strokes into basic shapes — | S

Join basic shapes to make components —>

Apply semantics to understand diagrams.
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ataComposed Recognizers

Sample diagrams

Extract ink features

Build a ‘model’ for the recognizer using Data
manager interface to Weka

Software component recognizer

21 22
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o t and label sample data Xtract features
e About 15 examples of each class (type to be e For each stroke we calculate 119 features of
recognized) [T = each ink stroke e
e This set is OB & F [ O v i — Categories [ ETE o T B
T 1. Curvature (e.g. the line above 6. Pressure (measure the pressure applied to s
-3 people — - has a greater curvature than the N the screen when drawing a stroke. Pressure is
— X 4 flowers t / \1// line below). dependent on the capabilities of the hardware).

f - YL
Al WY
7
) W

2. Density (e.g. the text haslarger density of 7. Size
points than the shape). holh C:] = D

3. Direction (this is related to the 8. Spatial context (with sub categories:
slope of the stroke). /i curvature, density, divider results,
intersections. location and size).

Blagojevic, R., Plimmer, B., Grundy, J., Wang, Y., A
Data Manager Data Collection Tool for Sketched Diagrams SBIM, 23
EG, (2008)

4. Divider Results (these features

divider algorithms).

9. Temporal context (with sub categories:
curvature_ density, divider results_length,
location/distance and time/speed).

provide the results of text/shape Fext |
o—0

5. Intersections (e.g. the diagram
shows intersecting strokes).

10. Time / speed (includes total, average,
maximum and minimum times or speed).
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manager interface to weka

Test e sty cov -z Fled
Ine: Green
}u( o e lowars
Test file (e
A 9

Tran e
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= Data Callector
File Took Properties
Feature file w2 Rata SSR Training Sli@lal]
N Part Doard Satus
C\Users"bol 001" Documents
Algorithm or e v AR o
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the recognizer component

e |oad it

inkPanelClassifier = ClassifierCreator.GetClassifier (
"C:\\Users....rata.model");

e Pass ink strokes

string result = inkPanelClassifier.classifierClassify(
myDrawinglInk.Ink.Strokes,
myDrawinglnk.Stroke[i]);

if (result.Equals(*'stem™))
myDrawingInk.Stroke[i].Color.BurlyWood;
else .....
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nition rates - Divider
Divider % Correct % Text % Shapes
o LADTree 95.2 98.3 88.5
D LogitBoost 95.0 98.1 88.4

< @
Our Old Divider 86.9 93.1 735
Student

= Entropy 833 98.7 50.5
@ o o
\\ myels
freacher T2

C@/ Blagojevic, R., Plimmer, B., Grundy, J., Wang, Y., Building Digital
Ink Recognizers using Data Mining: Distinguishing Between Text
and Shapes in Hand Drawn Diagrams, in proc IEA-AIE 2010,
(2010), in press 27
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Algorithm ShapeData FlowChart Av

s | 110 [ 1120 [ 110 [ 1120 | €

L Ensembl
nsemble
ot 3) 9.6 97.5 99.4 99.7 98.0
s O O Bayes Net 94.1 97.9 985 99.1 96.9
L O O :’i':t 91.2 97.9 99.1 97.9 96.0
Baggin 933 97.5 93.1 943 94.9
> > S
::'e"s"e' 92.9 %6.3 937 88.4 89.7
31 85.0 858 80.2 853 86.3
cALl 83.3 84.1 88.9 79.4 83.5
DTW 80.4 2.9 763 776 815
Microsoft
i, Recognise 40.0 40.0 149 152 248
) i r
Shaet | \ (Ql : Average
| (Exclude 86.3 83.7
= | Ms)
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« Divider (Rachel Blagojevic)

= Single stroke recognizers (Sam Chang)
— Both at final tuning stage

= Enabling tools — data collection, labeling,

recognizer evaluation, weka interface,
software component generation

= Next
— Using divider and SSR together
— Joiner for multi stroke basic shapes

— Spatial features for putting components together and
relationships between features 29

Overview

e Under the bonnet

— Ink anchoring and reflow
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In sketches

D1 all hand-drawn

e Which of these ink strokes
were computer
generated?

e Why do we care?

D12 all computer g
D8 6 cemiputer 9 hand-drawn

Plimmer, B., Purchase, H., Yang, H. Y., Laycock, L., Preserving the Hand-
drawn Appearance of Graph, in proc Visual Languages, (2009), 347-352 31

R

- Needs accurate | —

grouping |
e Good attachment -

points .-
= More studies on e

how to handle -

messy situations System.outprizintf

— Split annotations i

Hdel
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Overview

e Under the bonnet

— Interaction basics
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Pen interaction is touchy
» We tried 9 versions of

this textbox macul - MacUlop b
— When to activate the

writing panel (air packets » = =
or tap)
— When to close, tap or
time
— When to recognize
— Are extra dictionaries (@)
effective
— When/where to display
keyboard

34

Overview

« Wider applications
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Touch and Multi-touch Screens

e Origami

Chang, S. H.-H., Stuart, L., Plimmer, B., Wuensche, B.,
Origami simulator: a multi-touch experience, Chi 09,
ACM, (2009), 3889-3894 36
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Joshi, A., Robertson, G.,
Bubbleworld builder - 3D modeling using twotouch and
sketch interaction, in proc 5rd International Conference

on Computer Graphics Theory and Applications (GRAPP 37
2010), (2010), in press
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Tablet and Haptics

Plimmer, B., Crossan, A., Brewster, S., Blagojevic, R., Multimodal collaborative
handwriting training for visually-impaired people, in proc Chi2008, ACM, (2008),
393-402 38
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Ways forward

= Better recognition is a must have!

e Core software components ink aware (WPF
helpful)

» Lots of creative design

e Lots of usability testing

39
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