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1 Introduction

LipiTk for Android is the Android version of the open source Lipi Toolkit for handwriting
recognition. This version is bundled with recognizers that can recognize discrete hand written
upper case, lower case alphabets and numerals (A-Z, a-z and 0-9). App developers can enable
their applications with handwriting recognition by integrating with the APIs exposed by LipiTk. This
document also describes a sample application that demonstrates the functionality of LipiTk in
recognizing handwritten characters. Refer the source code of this sample app to learn more about

infegrating your app with LipiTk APIs.

In the following sections, you will learn how to install LipiTk on your Android device, how to build
sources and how to test your installation using the alphanumeric character recognizer that comes

with the package.

1-1 Package contents

lipitoolkit4.0.0-android.zip comes with the following components:

Component name Description

projects/ Alphanumeric character recognizer
src/ Source package

LipiTk.apk Binary package
lipi-toolkit-android_4_0_user_manual.pdf Documentation
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2 Pre-requisites
This section describes the prerequisites for installing and executing LipiTk on Android.

2-1 Supported platforms and environment

LipiTk has been tested on the following Android devices:
e Samsung Galaxy S3

2-2 Software requirements

ltem and Description Windows Vista

Building and executing Eclipse IDE for Java Developers

LipiTk Android NDK
(http://developer.android.com/tools/sdk/ndk/index.html)
Android SDK
(http://developer.android.com/sdk/index.html)

Table 1: Software requirements
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3 Installing binary package

Download android version of LipiTk, lipitoolkit4.0.0-android.zip, from http://lipitk.sourceforge.net
and unzip it. After unzip, you will get (1) Binary package (LipiTk.apk) (2) Source package (src/) (3)

Alphanumeric character recognizer (projects/) (4) lipitoolkit-android_4_0_user_manual.pdf (doc/)

Before initiating install of binary package on an android device, the device needs to be connected
to Windows system. Create a new folder on the device and transfer LipiTk.apk to that folder.
Once the file is transferred, you can launch LipiTk app by touching LipiTk.apk. An installation
prompt asking you to confirm LipiTk app installation appears. Confirm installation by selecting

install and LipiTk.apk gets installed on the device.

Note: You may have to change Security settings on your device to enable installation of 3 party

applications. Go to Settings->Security->Device Administration and allow installation of non-Market

apps.

SAMSUNG

ol
Image 1: Before LipiTk.apk install
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= My files

- ipiTk.c

Image 2: LipiTk.apk copied to LipiTk folder

/ LipiTk

you want to install this application?

pplication to!

Cancel Install

Image 3: Confirmation for the install
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Image 4: After LipiTk.apk install

After LipiTk.apk install, LipTk icon gets displayed on the device and you have to run this application
by touching the icon. This will create “com.canvas” folder under “Android/data”. The LipiTk user
interface application expects alphanumeric character recognizer to be present under
“com.canvas”. The recognizer comes with the downloaded file lipitoolkit4.0.0-android.zip and

you have fo copy the “projects” folder which contains alphanumeric recognizer to

“com.canvas/files” on the device.
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» Computer » GT-B300 » Phone » Android » data » com.canvas » files » projects »

Name Type Size Track Num... Artist Album Year Duration
B Patial, Ajay L
[‘ Documents 'WE
B Pictures =
More »
Folders N alphanumeric lipiengine.cfg
&, GT-19300 4
o Phone
Alarms
. Android
, data
. com.android.providers.med
|} com.canvas
1 files
projects
alphanumeric
config
. data il
com.dropbox.android i |
j com.google.android.apps.rri
|\ com.google.android.youtub _|
| com.secandroid.alishare | |
. com.sec.android.gallery3d
Application
DCIM ]

Image 5: Alphanumeric recognizer on the device

After copying “projects” folder to the device, you can touch LipTk icon and run the application.

Image 6: LipiTk sample application

lipitk.sourceforge.net




/

In the above LipiTk sample application, yellow strip is the writing area where you can write

characters using a finger. The written character gets recognized and it gets displayed on the white

strip at the top.

For example, character ‘a’ gets displayed on recognition as shown below.

Image 7: Character ‘a’ being written
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Image 8: Character recognition

Note: The above sample application is made available to demonstrate the functionality of
LipiTk in recognizing handwritten characters. You can use this sample source code to develop your

own applications that need handwritten character recognition.
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4 Building and executing source package

You can import the src/ folder to eclipse as shown below. In this document we do not discuss the
details of android development environment setup and it is assumed that you have installed

android SDK and android plug-in (ADT) for eclipse.

Java - Eclipse

File Edit Run Source Na

Ci- -~ B8 4~ H#E~- OB~ YR PR IS Y s
I8 Package Explorer &3 o] -
=] ‘ gy &
2 LipiTk [ ; = | B b
s = About Eclipse =
i src
&8 gen [Generated Java Files] Eclipse IDE for Java Developers
=) Android 233 Verdonloid soSarieeRel 2
=\, Referenced Libraries S2. g e elease

Build id: 20120216-1857
P At» (c) Copyright Eclipse contributors and others 2000, 2012. All rights reserved.
&5 assets 7/ N Visit http://eclipse.org/

&> bin |
& jni I\w This product includes software developed by the

& include Apache Software Foundation http://apache.org/

R

_;| And{oid..mk r
(] Application.mk
) liblipitk.so (?) [instaliation Details

| lipilni.cpp
& libs

&¢| TTS_library_stub.jar
(& obj

& res

< AndroidManifestxml
[2) default.properties
=] proguard.cfg

[2) project.properties

=\, Android Dependencies

Image 9: Importing LipiTk on eclipse
The source package consists of sample user interface developed in Java and liblipitk.so shared
library. This shared library is formed of lipiJni and the ported LipiTk. The Java application interacts

with lipiJni which in turn interacts with ported LipiTk to carry out the required operation.
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Figure 1: LipiTk.apk
You can develop your user interface and modify lipiJni as per your user interface needs. Once the
change is made to lipiJni, liblipitk.so shared library needs to be build with the help of ‘ndk-build’

utility. On successful build the shared library gets created under ‘libs/armeabi’ which will be used

by your user interface.

Before starting build, you have to specify your source code location against the PATHH variable in
Android.mk.

Setting PATHH variable in Android.mk:

PATHH := <path of source package>/jni/

Once the PATHH variable is set, you can execute ndk-build.
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\Proaect\ﬂndr1od\ ipitk\Release\LipiTk-Android\jni>c:\android-ndksandroid-ndk-r7hsndk-build
"Compile++ thumh : {= LIKLogger.cpp
"Compile++ thumh : lipitk <{= logger.cpp
"Compile++ thumh : lipitk <= LTKCaptureDevice.cpp
"Compile++ thumh : lipitk <= LIKChannel.cpp
"Compile++ thumh : lipitk <= LTKException.cpp
"Compile++ thumh : lipitk <= LTKScreenContext.cpp
"Compile++ thumh : lipitk <{= LIKIrace.cpp
"Compile++ thumh : lipitk {= LTKTraceFormat.cpp
"Compile++ thumh : lipitk <= LIKTraceGroup.cpp
"Compile++ thumh : lipitk <= LTKCheckSumGenerate.cpp
"Compile++ thumh : lipitk <= LTKConfigFileReader.cpp
"Compile++ thumh : lipitk <= LTKErrors.cpp
"Compile++ thumh : itk <= LTKInageWriter.cpp
"Compile++ thumh : itk <= LIKInkFileReader.cpp
"Compile++ thumh : lipitk <= LTKInkFileWriter.cpp
"Compile++ thumh : lipitk <= LIKInkUtils.cpp
"Compile++ thumh : lipitk <= LTKLinuxUtil.cpp
"Compile++ thumh : lipitk {= LIKLoggerltil.cpp
"Compile++ thumh : lipitk <{= LTKOSUtilFactory.cpp
"Compile++ thumh : lipitk <{= LTKSteEncoding.cpp
"Compile++ thumh : lipitk <{= LIKStringlltil.cpp
"Compile++ thumh : lipitk <= LTKUersionConpatihilityCheck.cpp
"Compile++ thumh : lipitk <= lipiengine.cpp
"Compile++ thumh : lipitk <{= LipiEngineModule.cpp
"Compile++ thumh : itk <= LTKShapeRecoConfig.cpp
"Compile++ thumh : itk <= LTKShapeRecognizer.cpp
"Compile++ thumh @ lipitk {= LTKShapeRecoResult.cpp
"Compile++ thumh : lipitk <= LTKShapeRecoltil.cpp
"Compile++ thumh : lipitk <= LTKShapeSample.cpp
"Compile++ thumh : lipitk <{= LTKShapeFeatureExtractor.cpp
"Compile++ thumh : lipitk <{= LTKShapeFeatureExtractorFactory.cpp
"Compile++ thumh : lipitk <= PointFloat.cpp
"Compile++ thumh : lipitk {= PointFloatShapeFeature.cpp
i thumh : lipitk <= PointFloatShapeFeatureExtractor.cpp
thumh @ lipitk <= NN.cpp
thumh : lipitk {= NNShapeRecognizer.cpp
i 1tk/Releaoe/L1p1Tk ﬂndruld//;nl/ /src/veco/shaperec/nn/NNShapeRecognizer.cpp: In member function ’int NNShapeRecognizer::map|
itk/Releaze/Lipilk-Android//jnis. /ere/recosshaperec/nn/NNShapeRecognizer.cpp:1884: warning: MULL used in arithmetic
/Proaect/ﬂndrlod/L 1tk/Re1ea¢e/L1p1Tk-ﬂndr01d//J /. /spc/recos/shaperec/nn/NNShapeRecognizer.cpp: In member function 'int WNShapeRecognizer::pre
/Proaect/ﬂndr1od/L1p1tk/Releaae/L1p1Tk Android//jnis/./src/recos/shaperec/nn/NNShapeRecognizer.cpp:1464: warning: NULL used in arithmetic
"Compile++ thumh : lipitk {= NNAdapt.cp
j i 1p1tk/Relea*e/L1p1Tk fAndroid//jnis. /sre/recosshaperec/nn/NNAdapt .cpp:28:9: warning: Hpragma once in main file
ipitk {= LTKPreprocessor.cpp
: lipitk {= preprocessing.cpp
"Compile++ thumh : lipitk <= lipidni.cpp
BharedLibrary : liblipitk.so
: lihlipitk.so =) lihs/armeabis/lihlipitk.so

Image 10: Building LipiTk library — ndk-build
Atter developing the user interface and building lipiJni with LipiTk library using ndk-build, you have

to build your java application on eclipse. On successful build, you will get the apk file and

then you can run this file from eclipse.
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Image 11: Building LipiTk on eclipse

& Java - Eclipse

File

Edit Run Source Mavigate Search Project Refactor Window Help
T B8 Y- SHE $-0 Q- HEG- &5 4
Packa: - ==
el New 3
Go Inte
Open in New Window
Open Type Hierarchy F4
Show In Alt+Shift+W »
Copy Ctrl+C
Copy Qualified Name
Paste Ctrl+V
Delete Delete
Remove from Context Ctrl+Alt+Shift+ Down
Build Path 3
Source Alt+5Shift+5 »
PR Refactor AltsShift+T »
F]
g2y  Import...
&y Export...
=
o | & Refresh F5
L & ¥
3 Close Project
Assign Working Sets...
=
Run As » | [@ 1 Android Application
Debug As » | 7 2 Android JUnit Test
Validate 4] 3 Java Applet Alt+Shift+X, A
Team b | [0 4JavaApplication Alt+Shift+X, J
Compare With P | Ju 5 JUnit Test Alt+Shift+X, T
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File Edit Run 5Source MNavigate Search Project Refactor Window Help

-~ 88 B Bid $-0-Q%- HE- B2 7~ ~H-m e
[# Package Explorer 2 =0 =0
~
Pl w% LipiTk
- i sre
G'E? gen [Generated Java Files]
» B Android 233
- =\ Referenced Libraries
=i, Android Dependencies
G@ assets
> q@ bin
4 [= jni
» = include
> (= srC
(2] Android.mk
; Application.mk
a s Eshpllm.(pp El Console 52
4 [ armeabi Android
2 liblipitk.so [2612-16-13 23:23:38 - LipiTk] ------=-o-oooomoooooooooooooe
. . [2612-18-13 23:23:38 - LipiTk] Android Launch!
] TTS library_stubjar [2812-18-13 23:23:38 - LipiTk] adb is running normally.
+ = obj [2812-18-13 23:23:38 - LipiTk] Performing com.canvas.Canvasl activity launch
= res [2012-18-13 23:23:3@ - LipiTk] Automatic Target Mode: using device '4dflfs4b37s25f39°
| AndroidManifest.xml [2012-18-13 23:23:38 - LipiTk] Upleading LipiTk.apk onte device '4dflfe4b37525¥39°
default.properties [2012-18-13 23:23:3@ - L%p::.Tk] Installing LipiTk.apk...
[2@12-18-13 23:23:32 - LipiTk] Success!
[E] proguard.cfg [2812-18-13 23:23:33 - LipiTk] Starting activity com.canvas.Canvasl on device 4df1f64b37525f39
project.properties [2812-18-13 23:23:33 - LipiTk] ActivityManager: Starting: Intent { act=android.intent.action.MAIN cat=[android.intent.category

Image 13: LipiTk installed from eclipse

This installs LipiTk.apk on the android device and you will see the successful install message as
shown above. After installing LipiTk , you can follow the instructions given under

‘Installing binary package” section for running LipiTk.
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