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ﬁopics

Mlablet PC introduction
What and why:
Usability issues
Hardware requirements;
Display
Pen as mouse

Digital ink entry, editing, gestures, and
recognition
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mhy Tablet PC?

Pesktop and laptop computing
doesn’t fit well with certain common
Situations

Meetings: laptops cani be annoying
and/or remove user: from discussion

Relaxing (e.g. leaning back ini chair,
lying on couch): laptopsimtist be on a
flat surface

On-the-go (walking, standing waiting):
laptops must remain statically:

» positioned for use Tablet™
mﬂl‘t

myho am I?

Developer LLead, Tablet PC End-user
team

Co-author of Building Tiablet PC
Applications fromi MS; Press

Working on the TiabletPC since
August 2000

Ink usage model (real~timeiink, ink
interaction)

“Making the peni great”
Tablet?™

mhat’s a Tablet PC?
=y

Pen-driven computer with various
fiorm-factors

Pure slate
Convertible
It's a full PC

Fast processor, lots offmemory, hard-
drive, high-resolution giaphics

Runs Windows applications
“Laptop with a pen”

Tablet™
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mhy Tablet PC?
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Desktop and laptop computing can
fieell unnatural

Entering information; can be awkward
(e.g. ASCII text into a word-processor)

Using the mouse — hard te master, and
disconnected from) thertask at hand

Must be sitting upright When, operating
a computer
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mhy Tablet PC?

Usingl a pen is natural

Task adapted to human physiology
rather than the other way around

Evolved over thousands of years
Easy

Most people can doit

Direct interaction/inpuit

“Always on/”
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mhy Tablet PC?

Hardware finally: makes it doable

Small enough: 8.5” x 11”, under 3 Ibs,
less than 1” thick, good battery life

Cheap enough: shouldnit cost more
than a nice laptop

Fast enough: real-timeiinks handwriting
recognition

Software is goodenotiagk
Handwriting recognitionfdeesn’t suck

“Ink as ink” Tablet?
mﬂl‘t )

mhy past efforts failed

Norstandard software development
platfiorm

Low market penetration, tough
business justification for 3/ parties

Therefore no “killer apps”
Portable computersfweremiche
Networking wasn’t common: fior' PCs

Tradeoffs were significantii
comparison to today (e:g:iscreens,
» upgradability, speed) Tablet™
mﬂl‘t

mhy Tablet PC?
4

Inkiis al great data type
Expressive
Text, graphics, diagrams, etc.
Personal
ASCII text is “cold™ =)
Free-form input
Write anywhere

mhy past efforts failed
4

Hardware was cumbersome
Units were slow and heavy
Screens were black and white, low resolution

Handwriting reco wasi bad, but the usage
paradigm needed it to be great

Often, ink was instantly’ converted to text,
making bad reco obvious

Usage paradigm was unnatuial
Conversion to text oftenireguired
Little use of free-form input

Ink “gestures” Tablet
;; start.

mhat about palm-sized
deévices?
Grreat at what they do

Contacts, scheduling,, jotting down
short notes, etc.

Saving grace (IMO): synchronization
with desktop PCs

Form factor is awesome
Fits in your pocket or hznal
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BWhiat about palm-sized
dévices?
Wi still have to adapt to them
Small screens
“Graffiti” input
Not good at desktoprtasks

Unsatisfying for webs surfing), email
composition, document Viewing, etc.
Syncing is a pain for'seme
Peripheral device for many users
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Blftows xp Tablet PC
Edition
The goal: the simplicity of paper
combined with the power of the PC
“Ink as ink” / “Ink as a first-class type”
Data lives life as ink
Editable, searchable, persistable
Natural feel

Ink flows out of the penrguickly and
smoothly.

Free-form input
Pages of paper instead off infinite

canvas Tablet?
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BB the digitizer
=

Want accurate ink: looks more
“real”, and has better recognition
results

Therefore need high sampling rate with
high resolution

Must be low powerconstimpLion

Narrows range of technelogies that can
be employed

Electromagnetic isf populaiFchoice, but
not without tradeoffs
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mindows XP Tablet PC
" Edition
\/ersion 1.0 released November ‘02
Superset of Windows XP: Professional
Runs all apps XP Pro can
Culmination off manyAyEears) off work
Ink recognition softwalte
End-user studies
Learning from the past
Evolution rather than revelution

: Tablet?™
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mlindows XP Tablet PC
Edition
e goal: the simplicity of paper
combined with the power of the PC
(cont’d)

Using existing (“legacy”) apps with the
pen

Mouse input
ASCII text input
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BEWBLL the digitizer
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Pen hovering capability

Important to connect the user interface
with the pen even when it's not
touching the screen

Capture other data fireim: penrbesides
X,y position

Pressure, tilt, rotation, rell; etc:

Great ink and data manipuletion

Tablet™
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BEBBIE the digitizer
=

Tradeoffs: sensitive to interference

Hard drive, CPU, battery, and other
components can alter where the
digitizer thinks the peni actually is

Calibration system (i.e. software
correction) helps tremendously, but
still not perfect

. Tablet?™
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wisplay hardware
4

iradeoffs:
No “give” means it feels unnatural
Glass is slippery to a hard plastic pen
Pen skids a little, making writing and
targeting a bit moreldifficult
Parallax
Thickness of glass caliSes visual

disconnect from ink/clEsor/ete. when
pen tip touches the display:

» These will get better Tablet™
mﬂl‘t

Fen/stylus design
ey

Pen tip
Some pens have their tip act as a momentary
switch so the digitizer knows when the pen is
touching vs. hovering — feels strange
Pen button
Very useful trigger for nonFink functionality.
Right-button click, erasing iselection, etc.

Some designs are very prone toraccidental
clicks by users
Causes undesirable behavior= Very
frustrating!

. Tablet?™
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5isplay hardware
-,

User can’t write directly on the LCD
surface

Psychedelic color blooming occurs
because of squishing; liguid crystals;
very distracting

Bad for the display;
Solution: glass: overgy

Doesn't allow any “giveffacross! the
display

Protects the CD
2 Tablet
[

Fen/stylus design
=y

\/ery personal piece of hardware!
People play with it, chew on it, etc.
Should be as close to aiballpoint in

size and weight as; pessible

Pocket clip is a good thingl tee, even if
people don’t use it for théir pocket

Needs rugged design

Most people on the tablet team’ have
broken a pen becauseltherdesign was

fragile Tablet™
mart )

Figh DPI displays
4

Displays are smalll but high
resolution — increased DPI

Ink and eBooks look great
Tradeoff: Legacy, appstsufifer
Many hard-coded pixel'sizes, meaning
text, icons hard to see
Targeting areas get smallér

Can only expect evolutionthere;
platform makes this arpainrtoday,
tomorro ill'be easie

rrow W li'abletﬂ”

i 4 start )



Biting for high DPI
) ' &

¥

Mo write high-DPI-capable
applications:

Make controls and tolerances device-
independent

Don’t make assumptions about the
DPI

Avoid things that don‘t scale well

. Tablet?™
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Fortrait-mode display
=y

Support portrait mode; just like
paper
Great for web surfing, reading eBooks
and most other document types

Hot-switch to landscaperandi back is
great for convertibles
Tradeoff: Legacy apps suliier

All written assuming horizental >
vertical resolution

Toolbars, menus, etc. cap.be. cut off
, i » €56 Gabletr
qutalt
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Hovering still with a pen is tough
While in-air, our control of a pen is
considerably worse than when the pen
is touching a surface
Mouse is intrinsically: static, pen is not
Legacy applications! typically assume
cursor must be perfiectlysstill fior'e.g.
tooltips to appear

Software help neededitorsmooth/”
hover location: of cuKrsor

. Tablet?™
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Fen as mouse: Hovering

Festing for high DPI
'Don’t need High DPI Hardware

Control Panel -> Display -> Settings ->
Advanced

On the General tab, in the Font Size
box, change your System DPI

What to Check:

Text and images that are toe small

Images that are propenly: sizedj but are of
poor quality because of scalifg

Lines that are too thin te see easily: (At hi?her
DPI, a one-pixel-wide [inefsmEaR invisible)

Test at 96 and 120

: Tablet?™
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Fortrait orientation
" ( TT
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Fen dS mouse:

B oVering guidelines
Eeatures requiring hover should
Rave generous tolerances

For instance, tooltips
Use COMCTL32 provided ToolBars

Test hover-triggered fieatukes: for
ease of use
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’en das mouse: ’en dsS mouse:
BObstruction __ BebSstruction guidelines

Viewing obstruction Ensure state changes do not occur under
Pen is a direct pointing - the hand

device and the hand .
covers screen; molisy Ensure that conseguences of actions do

does not ‘ \ not appear under the hand
Menus and tooltips ‘ ' Respect user handedmness systemi setting
display towards the Check SPI_GETMENUDROPALIGNVMENT Via
right SystemParametersInfoid)

Most people are right- Apply it to Tooltips, menus, PopUPrMENUS
handed!

Lefties have it tough withrscrollibars

. Tablet?™ Y Tablet?™
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Sargeting ey
Because hovering still with a pen is Clicking withra pen is tough
tough, targeting is tough Legacy applications typically assume
Operations such as resizing windows, during a click the mouse doesn’t move

selecting ASCII text, clicking push Pen taps are more like little strokes or
buttons, checkboxes, scrollbar buttons, stabs because of pen skidding and

etc. were designed for the mouse high-precision digitizers

Downward motion of penralers;y Detecting the difference between tap
location of cursor and a drag is an interesting: problem!
Very frustrating for USersito “miss” Double-clicking is evenltougher
Software help would havergreat Quick motion means sloppier result
Tablet”™

benefits Tablet? e
Prstart . Pistarts

’en as mouse: Fen as mouse: Clicking

Bpositioning BNiargeting guidelines
Pen positioning can be arduous work if UI Cursor feedback
reguires targeting all over the display

Mouse can move the clirsorifar without much Bigger, easily-targeted controls

hand t, but th | .
B I R *° ° Generous tap, double-click, and

Menus and toolbars are typically at the top of hover tolerances

a window; editing often;ecclls; mid-way: or , .
toward the bottom : Keep related objectshiing

Lots of physical arm/handimevement proximity
results — a real pain for USErs

More local UI is desirable (€:d. context
menus)

’en as mouse: Pen Fen as mouse:

N Tablet? ;
" 4 start. ,: start.




BPET as mouse: Right-
" clicking
Need to be able to right-click with
the pen

While not used by majority of Windows
users, still an important capability for
backwards compatibilitysand contextual
UI

Solutions: “Press-and-hoeld“and pen
barrel-button invocation

P & H was fairly controversial
because some felt it gotiin the way

. Tablet?™
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Eigital ink performance

Wiriting| requires uninterrupted inking

Users have difficulty with delays in ink
appearance

Users are frustrated with delays in
inking
Guideline
Ensure fast efficacy.
Is it as fast as writing on paper?

. Tablet?™
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ﬁen modes & cursors

*’(Need feedback as to the mode of
the pen

Indicates actions available to the
user

Guideline

Develop a set of curser fieedback to

indicate the different; modes ofi the

pen

Careful attention to cUrserdesign
Either symmetrici or'use

handedness setting

. Tablet?™
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migital ink realism
4

Inkshould look smooth
No “jaggies” -> antialiased
No straight lines -> curve-fitted
Use pen pressure; infermation
Vary stroke width (mose pressuie
means wider stroke)
Support pen tips

Round/ballpoint vs. rectangulary/
highlighter

Tablet?™

men modes & cursors
=y

Explicit vs. implicit input modes
A.k.a. Modal vs. modeless

How: to allow: things to: be efficient
but not confuse; USEKs
Select mode uses “right=mouse button”

for implicit mode as Wellras utilizing an
explicit mode

Erase mode uses pen’s eraser tip: (if
available) for implicit mode as well as
utilizing an explicit mode

Tablet™
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Een gestures
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“Gestures need precise tuning

Trade-off between accidental activation
vs. not getting when wanted

False activations are annoying and
distracting to the task!

Guideline
Use gestures guardedly

Error on the side of havingszero”
incidence of falselactivation

Non-destructive consegquences are
better

Tablet™
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mlriting location
) &

~ Users have an initial expectation
that they can write digjtal ink
anywhere
Guideline

Communicate clearly:where users can
ink

Ink enabled controlsishouldiberself-

evident

Fistart .

Fecognition

fexpectations

Handwriting recognition is highly
Variable by person
Errors are expected
Perceived good or bad handwriting
effects expectation off accuracy.
Guideline
Be realistic about recognition
accuracy rate, don't relyhieavily on it
for authoring

. Tablet?™
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an selection
i (

Miraditionall rectangular selection
tools are inadeguate
“Lasso” selection is much more
natural
Percentage-based stroke tolerances
Employ word-based selection

Visual feedback is essentigll real-time
is much better thanrstatic

: Tablet?™
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’dditional resources
i

Tablet PC Platform SDK
documentation

http://www.tabletpcdeyveloper.com

Newsgroup:
microsoft. public:windews tabletpc.de
veloper on msnews.micresofit:com

Building Tablet PC Applications,
Microsoft Press

robjarr@microsofit.com
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