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Objectives of the association are to
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promote the contribution of Information and Communication Technology for the development of
Ethiopia

promote the advancement of Information and Communication Technology in Ethiopia .

promote computer literacy throughout the country.

promote the professional interest of its members.

promote the study and the practice of Information and Communication Technology in the country's
educational institutions, information processing centers and other information technology
development centers.

promote research in Information and Communication Technology and to assist in the dissemination
of the findings of such research in Ethiopia .

provide forum for the discussion of ideas and issues related with the profession

promote professional contacts between EITPA and its counterparts at home and abroad.

influence and ensure, through code of practice in the Information and Communication Technology,
that the standards for the quality of information technology services and products are up to
standard.

10. benefit its members with professional privileges and recognition.
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Design of Virtual Keyboard for Ethiopic Text Entry on Mobile Devices
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Abstract

Mobile devices have become increasingly popular due to advances and availability of wireless
services. The desire for effective text entry on mobile devices have also increased with the advent
of virtual keyboard being as one of the major contributors to the sudden burst of research in text
entry techniques. In order to design virtual keyboard one has to consider the nature of the
language where by the text entry mechanism is achieved. In this work the Ethiopic text entry is
chosen for the layout of the virtual keyboard to be designed. The abundance of characters in
Ethiopic script brings a challenge for developing its virtual keyboard on mobile devices. For this
purpose the layout designs for two Ethiopic virtual keyboards are proposed taking the inherent
challenges of the Ethiopic script in to account. The developed virtual keyboards are implemented
on Android operating system PDA and smart phones. The system is also designed in such a way
that the Ethiopic and English virtual keyboards can be switched to enable multi-script text entry.
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Figure 4.1 The general architecture of the Ethiopic virtual keyboard system
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Non-Basic Character Selection Component (Top Panel)

Basic Character Selection Set Component (Middle Panel)

Non-Basic Character Selection Component (Bottom Panel)

Figure 4.2 Proposed Layout for Ethiopic Virtual Keyboard based on character frequency
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Figure 4.3 The Configuration of the first order letters in the middle panel of the layout.
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The Ethiopic Virtual Keyboard System (EVKB) for Styles Based Text Writing
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Figure 5.1 Image of Android Emulator device with  Figure 5.2 The initial layout after running EVKB.
EVKB System installed
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The ‘4 - 3’ Virtual Ethiopic Keyboard System for Smart Phones
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Figure 5.6 VEK on Android Emulator (A) band on the Android based HTC G1 smart phone (B).
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Drought Object Modeling for Climate Change Mitigation: The Case of
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Abstract

In the past, large volumes of digital spatial data have been created with geographical
information systems (GIS) and image processing systems. The need to visualize and explore
these data is becoming widely recognized. Data visualization is especially important in
geographic object characterization, data processing and information dissemination to end users.
An especially dire phenomenon that GIS can track is drought, and the information that GIS can
gather regarding drought could make decision makers’ task less of a challenge. Drought is
naturally occurring phenomenon that arises when precipitation has been significantly below
normal recorded levels, causing a serious hydrological imbalance that adversely affects land
resource production systems. The main objective of this research was to design and develop a
framework for an intelligent system based reality mining technique for identifying and modeling
drought from satellite images. The geographic objects can be defined as measurements having
geographic information but do not represent physical features on earth. The objects in this case
are defined based on some attribute of physical features, such as the Normalized Difference
Vegetation Index (NDVI) from satellite images. We used NDVI and the NDVI deviation values of
satellite images to characterize drought incidence for climate change mitigation. In order to
identify and analyze the drought object, the present study used GIS techniques. The findings of
this research can assist policy and decision makers with taking timely and appropriate actions to
save lives in drought-affected areas by providing them with an explanation of image mining
technology.
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Figure 2: Study site location in Ethiopia. The background image is the Dev_NDVI derived from NOAA AVHRR and
MSG. The black points are sample points for object extraction.
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Figure 3: Frequency of agricultural droughts in Ethiopia during the first rainy seasons (February — May) (a), and second
rainy seasons (July - September) (b) (adapted from NMSA (1996)).
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Figure 5: NOAA AVHRR deviation of NDVI image of the study area, before dnoising (a) and after denoising (b).
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Appendix 1: Gaussian function for extracting drought objects
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Word Prediction Model for Amharic Text Input Methods
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Abstract

Handheld devices such as mobile phones and PDAs require an optimized way of text entry
for different applications. One common method for this purpose is the use of predictive text
entry. A word prediction method is a text entry technique in which the first few characters of
the word is written and the remaining are predicted to minimize the number of key-taps or
character entries. With the limited number of keys for handheld devices such as mobile
phones, such an optimized input method is necessity for many applications like writing SMS
messages, entering a diary, etc. With such a word prediction method, the text entry process
for handheld devices can be more efficient.

In this work, we propose a word prediction model for Amharic text entry. To design the
model: a corpus of 131,399 Amharic words is prepared to extract statistical information that
is used to determine the value of N for an N-gram model. As a result of the analyses made on
this corpus and a combination of an Amharic dictionary (lexicon) and a list of names of
persons and places with a total size of 17,137, the value of N is determined. Algorithms to
realize the prediction are also designed.

To show the validity of the word prediction model and the algorithms designed, an Amharic
word prediction system is developed. The experiment conducted on the word prediction
engine designed showed a prediction accuracy of 81.39%.
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Table 3.1: Sample Data on 10 Different Files to Show Word Lengths
# $ , K J Q |
= 0 K QK 1 KQ K1 Q I KQJ
# = QQ 1 Q J J
< = 6 K K K K K K K K
! J J K K J
! 1 Q Q K
] K J J Q 11 J Q | QJ
K1, K Q Q K1 Jl J
! KQ KK KK J 10
Jt, K K J K K Q JQ
! K J K
QL K J K

WordSmith is lexical analysis sofiware for PC and it is developed by Oxford University Press. This tool has been
used in preparing dictionaries and word corpuses, by language teachers and students, and by researchers
investigating language patterns in lots of different languages in many countries world-wide [23].
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Table 3.2: Description of Number of Characters per Word from Different Dictionaries
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Figure 3.1: Word-Length Distribution in the Reference Dictionary
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Figure 3.2: Algorithm to Map Frequencies of Words from Corpus to Lexicon
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Figure 3.3: Architecture of the Amharic Word Prediction Engine
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Figure 3.4: Algorithm for Word Prediction




= 5# 5 # 3<#6 5 <: 5 3" < - #&
3 &%, $

Implementation and Experiment

Implementation

$ ¢G. > % ) - ) - (

) ) 8 $ : (. $ ( $ - (%
$,.9% $ $/ )0 $ ) $ —
The Development Environment

$B% ) ( &% = &#H7 % (, ) $h, #

( $ >K 2= & = > 7 Tauschke MobileCreator #
( J % - & P & % %,, =
> J? , v ) % ufolib
, - %,, © % PalmOS Garnet Simulator - %
$h, C % P & ) $% = - ) $
eC & % $.% , $ <)&E6 %
$ , 0 %
User Interfaces
¢, - ) 3
) $ - % 2 i - % $ ( $
% Y# 7 >7? , > 7 , >
- s - - % () ) 3
- % K $ $ %
$ - - % $
Buttons P » !
1
An Input Area P —
A Text Box P ) 1 - ) $ / -
A List Box P v )% / - ( - v ) 0
0
% - ) $ , % , % Q ) A=
% Q $ , B- ( 0 - -
! $$ - - ) -, % )
- - 0 O % K / -
—_ s y O y ( - - % 11 1 -
0 O - - - $5 /

KK



= 5# 5 # 3I< # 6 I H&

3 &%, $

5 <:- 5 ; 3 °°

@ Palm OS Garnet Simulator - [Simulat... L= | G|

Bl Palm OS Garmet Simulator - [Simulat... L= |51 e S

QgD L
AIPATT,
AgeT

Agrep

d

lz v r |r ]

= = ' g~
2ndzrdla thisthleth7th|stH| v |2 |7
iRecoénitionl

Figure 4.1: Screen Shot of the Word Prediction Interface
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Figure 4.2: Screen Shot of the Predicted Words
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Table 4.1: The Number of Predicted and Written Words
Word Collected Top Predicted After 3 | After4 | After5 | After 6 | After7
Length Words Ranked Words
Predicted | from Rank
16 | QQ | KK
K16 Q Q
16 K Q
JI6
16 Q
Total 500 182 197 37 11 2 2
Table 4.2: The Percentage of Predicted and Written Words for each Word Length
Word Predicted | Listed After 3 After 4 | After 5 | After 6 | After 7
Length (%) (%) (%) (%) (%) (%) (%)
16 QK N K JN I N
K16 N K QN N QN
16 K QJN QN J ON N J ON
JI6 N JJ N N JJ N N JJ N
16 N N N N N N
( % ) - $ T = % ’
$ : ( - T ¢ $ -/ $
% ) 1] ;%$ - y 0 ) o
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Table 4.3: Prediction Accuracy of each Word Length
Word Words Prediction
Length Predicted Accuracy
16 Q Q IN
K16 QK N
16 J Q N
JI6 Q N
16 J N
Average Prediction 81.39%
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Design and Implementation of Multilingual Electronic Dictionary and
Translator for Smart Phones
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Abstract

In a country where regions with their own local regional languages are administered under one
umbrella of the federal government, the necessity of a multilingual dictionary for translating
words from one to the other is high more than ever before to facilitate communication. To
respond to this requirement, we believe that smart phones can be used as appropriate technology
since they are affordable, multi-purpose, mobile devices that one caries them always and
wherever he goes. This work presents the first attempt to design and implement a Multilingual
Electronic Dictionary system for Amharic, English, Afaan Oromo and Tigrigna languages that
runs on smart phones. Android based smart phones are identified for this work for its
convenience and practical requirements. The designed multilingual electronic dictionary system
provides a multidirectional translation for all the four languages. It also predicts the word in the
process of typing to make the writing process on such small devices easier. In addition to these,
the system provides the pronunciation of each translated word with the language the user knows
and understands. The system has been implemented and tested on Android based smart phones
and the outcome shows that it works correctly as intended.
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Figure 0.1 Architecture of the Multilingual ED system
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Figure 0.2 Subsystem decomposition of the Ethiopic multilingual dictionary system
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