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A7, Input Method (IM)

Text Entry
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Normal alphanumeric gestures
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Radical vs. Phonetic

Homographs vs. Homophones
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Disambiguation

To predict or not
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HCI, NLP (, SE)

Unified error metrics (Soukoreff
and MacKenzie, 2001)

* Error correction (Arif and
Stuerzlinger, 2010)

* Reused vocabulary (Tanaka-Ishii
et al., 2003)

* Backward compatibility (Suzuki
and Gao, 2005)
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“Prediction and spell correction can be very annoying if
they are not smart enough. For many applications, user
input can be very noisy (imagine voice recognition oOr
typing on a small screen), so the mput methods must be
robust against such noise. Finally, there 1s no standard data
set or evaluation metric, which 1s necessary for
quantitative analysis of user input experience.”

— WTIM 2011 statements of call for papers
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Prediction & Adaptation

Properties of Chinese Phonetic IM
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Adaptation via

Online Implicit User Feedback

% (Online x Offline X Implicit X Explicit) user feedback

% Adaptation procedure extends Tanaka-Ishii et al. (2003)
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User — ambiguous source keystroke string s

IM retrieve(s € D) — candidate chunks c[]; D = {db U profile}
IM sort(c[])

IM compose(c[]) — target string ¢ o< eval(¢)

User modify(t) — t’

IM adapt(t’ \ ) — {feedback U profile}

http://www.johnehrenfeld.com/2009/05/be-careful-with-adaptation.html
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http://www.personal.psu.edu/afr3/blogs/SIOW/2011/10/live-long-and-prosper.html

Dilemma

Type long and (either right or wrong things) prosper
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Amortized Cost

Trade-off between benefic and cost of error correction
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...based on
Uniftied Error Metrics

Related to
minimum string distance (MSD) error and
key-stroke per character (KSPC)

With
Fitts’ law and Hick’s law
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Notations

% P: presented text

% T transcribed text

% IS: input stream

® (. number of correct characters in T

% [ keystrokes for fixing in IS like editing, modifier, or navigation.
® INF: number of incorrect yet not fixed errors in T’

® [F: number of incorrect but fixed errors (keystrokes in IS that are
not F'and not in 7)
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Error Correction Conditions

% None, Forced, or Recommended conditions

% No relations between typing speed and correction attempt

% Spectrum of Recommended condition

Situation Fixed characters INF IF F
Sy none INF, 0 0
S; some INF; IF, F.

1 1 1

San all 0 IF,, F
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Vocabulary Reuse

70 — 80 % vocabulary reused only after a small offset window in KB
(such that simulations of typing repeatedly are representative enough)
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Backward Compatibility

Error Ratio = |errors by adaptation| / |corrections by adaptation |
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Process of input Process of Correction
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}/error + yerror
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)/i - [There are no errors
verification

[User verify] ,
[User verify]

c
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[There are errors]

[User doesn’t correct] User corrects :
. ] —» Correction

I
}/ correction
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Simulation

% 3IMs A, B,and C
® Phonetic method
% Bopomofo (Zhuyin)
% Dagian keyboard layout

& Data

% Academia Sinica Balanced Corpus
% 4,000 sentences
% 39,469 words

% Independent variables
® Context length £
® 0 hcorrectz'on
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Context Length (Characters)

Comparison of MAC

IM-A seems to be different to others?
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IM-A After Adaptation
- — |M-A Before Adaptation
IM-B After Adaptation
IM-B Before Adaptation
—@— IM-C After Adaptation
— — - - |M-C Before Adaptation
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20 40 60 80
Percent of Correcting Characters

GBC at Context Length 6

Again, IM-A 1is segregated......
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HOW MUCH TROUBLE

YOURE N INTEREST N PERFORMNG |
AT THE LEVEL TO WHICH...”

TROUBLE

L h:

HOW LONG YOUR ADVISOR'S E-MAILL 1S

WWW.PHDCOMICS.COM

...more aspects wanted

Than this V curve...
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Table 2. Error-tolerance level of IM-A

h .
L n

10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

E

0
0
2
0
2

2
3
2
5

3

E

0.00
0.00
0.00
0.00
2.00
2.00
2.13
2.00
2.45
2.25

E?,

WA BNDNDDNDN = -

AN

E’
1.00
1.00
1.05
1.05
1.20
1.20
1.70
2.20
2.25
2.55

U,
33
10
33
37
31
19
28
21
24
25

Uay
8.00
2.75
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Table 3. Error-tolerance level of IM-B
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Error Tolerance Level

Futile Effort (F): |never adapted chunks|
Beneficial Effort (£?): | adapted chunks |
Utility (U): | before forgotten |

EPY(OIM-A) vs. EP(IM-B)

e “his” or “her” or ‘“its”?

#. or 4t or T
/tal/

Correlation Coefficient to CAR

Efavg Ebavg Uavg
IM-A 0.49 0.92 0.66
IM-B -0.78 -0.62 -0.51
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AND THE DUN\BEST -THING ABOUT

EMO KIDS 1S THAT... | -. -
YOU KNOW, I'M SICK OF EASY TARGETS. \) C
ANYONE CAN MAKE FUN OF EMO KIDS.
YOU KNOW WHO's RAD IT ToO EASY S

COMPUTATIONAL. [INGUISTS. COMPUTATIONAL

“O0H, LOOK AT ME!

My FIEW 1550 lu-oefmED  \ LINGUISTICS
| CAN SUBSCRIBE TO ANY OF

DOZENS oF CoNTRAD

MODELS AND ST'Lli,BE,

TAKEN SEROUSLY:

http://xkcd.com/114/

How about a shared task?

Just my humble suggestion :p
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Thank YOU...?

Or do we have time for...
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Reduced 7n-gram

British Rail Enquiries
P(Enquiries | British, Rail)
P(Enquiries | Rail)
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OpenVanilla

1.car 2.auto 3.automobile 4.machine 5.motorcar 6.railcar 7.railway car 8.railroad car 9.cable car
1.gondola 2.elevator car

-Stacking characters.. BT S w —— e

Pages Columns Style List Objects interact with interact with interact with

v

. Mac OS X XIM
Windows IME Text Service (via SCIM)

OV-IME CocoaVanilla OV-SCIM
Loader Loader Loader

provides provvides provides

OpenVanilla.h interface
(implemented by respective loaders)
Keyboard Event Compositing Candidate Services
Handler Buffer Handler Windows (e.g. Encoding)

3
3 o
%3
L]
£=2
€=
2
Q.

gda

c')a s.3% (1/1)

Radical-Based
IM Module
Data Table-Based
IM Module
Bridge to Other
IM Libraries
Traditional/Simplified
Chinese Filters
Key Preprocessors
(e.g. Glossary Mgt.)

1.€ 2.T (1/1)

Complied under Respective Platforms

.cin Exchange i UM Chewing
Format Backend SQLite3 Backend (Japanese) (Smart Chinese Phonetics)
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SearchTyping
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Thank YOUI!

Any question or comment?
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