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MNORTHEOUND SOTTTHROU M EASTEBOUWD WEASTBOUMND
o TDIE VAT Al VL CAP WOl AP VIOL CAP
213 355 233 £ A 240 111.% 780 (WL
B3 4L0 1237 Azl 1 sl 111.% 1000 116
B4 390 1237 (i ] 4% 0 111.9 RE.D H1kR
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TJAEENT  (VEHERS! ()] 1Al LYV QUELE RATHY  PROTECTER  PH ¥z FH: PRl FHS
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Th Stnps G619 87.0 5 86 1
Performance
Incdex e 4310 L73 3E03
b 1.12 1.05

* {column 1 - column 2) { column 1
** {celumn | - column 3}/ column 1
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Application of a converter of addiess resulls in formation of 14 wicoinstouclions of
word leneth o =maxiZ+2+42+06) =58 Thus, for realization TFCA
V, =148 = 1172 bit MMP = required. Moreover For  reabization 403y
V, =64 = 24 bit of ROM is required, e

Gaw lromn e appheation ACM 1o realization ol a aotomaton with oatuea
addressing on FCA G2 ean be appreciated as

i, I %A
I = s = = 1.4 2
V.4 ¥, 136

By use of standard LSIC the ROM gam decreases ss the parameters ol a clap vary
discrelely. As have shown rescarches resulls, maximum gain from applicalion of
comverter of address reaches 20 % in comparison with conventional methods of
synlliesis,
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2. Barkalov A A. Synthesis of control of mizroprogram devices . - Donetsk : Donstsk
=tale Techmeal University, 1992 -42 op.
3. Gintelis G.B., Karchyskos AR, Machikenes AR, Automalion ol micrapregra-
rmable structures design. - L. A Engineering, 19852216 pp.
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Table 1
Table el 4 converter ol wddiess [orTCA G2

MEC Address Input Address Culpt MC

4 1100 0010 5

6 1101 0100 K]

by — gk b T |1

S 5 O O ) & 0101 11

12 1110 0111 15
4 00 | ol 15
Takls 2

The contents MM ¢f 2 awtomaton with natural addressing for FCA G2
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¥ig 4 The flow-chant of alearithm G2
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Fig. 3 Auhdressing of miviomstruetions lor FCA G2
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such situation is device critical for correel Rinclioning. Lot ils san«:!iuln i :ldclll'tazm]
novies (7-Y) needs to be entered. appropriats to uncomditional tranaition o the node G
(g, 2, b). :

Occurrence of additional mieroinstructinng increases required capaeily MALY e
tige of Rullilment of aleorithm. For reduction of hese chaca clenslivs of a m“”t"m"m n
the present work a method of the utroduction of a additional converles of address
(ACM ) is oflered. Thus the cireuit of a automaton in addition i1-...;lu_|~.lr:5_{?c'1g._3 B
- of a converler of address, fm'mi,ng 1w the address by rerotisiinelons 1m0 CTAN]
addrees of inconditional transition to a lollowing microinstrchion: e
- pullipleger M1 o choive of a source of adidress of transition { ACK or Frd )

In this case fields FAF should have fullowing attributes:
() = 1L CTAMI holds address OMI and te (ransition ocols wider nan penietl LA
01 - ITCTAMI holds address OMI and the ransition vevurs under maageuiant ACL
10 - I CTAMI holds addrese OMT and the transilion oecurs under nianagemant L A;
1] - If CTAMI ks address CMI s thie Lansilion vecurs under paneetiett ACN,

Fer realization ACM a ROM, possessing R of inputs, where B - word length of
address of a pucromstruction, can be used, -

We shall consider a example of synthesis of a automaton with a olfered struclure on
FCA G2 ( Fig. 4 ). translomued m conlbrmity 1o teclmigue | 2 1. y = :

We shall create a sequence of microinstipetivns { let numbeas ol nuuroisl bclions

comncide the mnnbers of the nedes )
@, <23579014505> . . <dra, <o, wysliz o us<ils
g < ld>, o <B> At usual technique of synthesiz | 2 ] 1t ia necessary to enter
six additional nodes (atter 4.6, 8. 1017, 14 ) and general yumbar of micromstructions
M = 20, for addressing it is required R=inlilog, 30)= 3 hit at address.

We execute addressing of microinstructions 2-13 by <-bils codey -.:untim'mlli‘_-" i
Kamaugh-map ( Fig.5 ). We shall construct the table of o converler [:1'1‘4[_!-'.11'2.5? { 1‘{.‘:1 %
the inputs of which comespond o current  addresses ol nncroibsiiuelons
4,6,8,10,12,14, and vulput conlonmity appropriale addresses of transitivi. _

For our example the table TCA is shown in tab, 1. Thue with the aceoun! uniary
cothe microoperations (3] and coding LC by vodes: Cixq1 = b . Cixa)=0l,
C{KE b= 10 C(x e I 1. we have contents MME. subimitled 1 taly. 2

= Al a conventional method of sypilesis MME mcludes 20 miicrosiructions. e
word length of which is defined as:

r, = max(l+ r(x)+ (A HTED,

Where [ X }, r { ! }, P I: A Jl are word lemeth ol Gelds FLC, ExGL FAT accordigly.
For our example £, = max{l +3 4+ 51+ 6)=9. We shall nele, Wt the wad
lenglh r{x) = 3 a5 exvepl the lash of cudes LC X = X, meods biw sl i vuds:
For uncondilivual transition. Thus, For realization FCA G2 NV, = =09 = 140
AMMP is required.
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INCREASE OF SPRED OF a AUTOMATION
WITH NATURAL ADDRESSING MICROINSTRUCTIONS

A. A Barkalov , A, N AbuAli | N A Al-Halasa, M. Z. Al-Dahleh

e matueal adhdressing of mivioinsiroclions is widely used o microprogiamed
devices of conlrol, permilting fo receive [he cirewils with minimun word fength of
incroprogram memory [T, However this advantage 1= ceached [or account of a
increase of number of micrninstructions in comparizon with other methods of addre-
-R.R"lllg s reduction ol speed of a device { increaze ol a time ol reafization of conir
algarithin ), In the presenl worle a mictlhiod ol the sel of a converler i::-]'n[ldrn:ss.i_ f_-ij;'-“E
to reduce mumbet of microinstructions and Lo incraase speed of a sulomalon is oilered,

AL atural addressing nicroinstiudlions { M1 ), pussessing o foumals { Fle. 1 a),
The comtral micromslmctions ( CMI ) are contained the field F1.C, by specifiing cods
Ctx ) ehecked up for formation of transition address of a logic condition (L)

¥pmX o= {I,,...,rl joand lield FAE, specilving addresz of trmeilion at equality

checked up LC to a zero or address of unconditional transition, The cperating

nuctoimsiiclion { OMI ) conlaing the lield Fiuio, speactlving code of & executed set of

microoperalions (MDY T, &7 = {_Pl,_.-rj' w | - Vor delinilion as a formal is used the

Lictd FIF ( TF=0 for OMI and FE=1 Tor CRT 3 The addess of ltansilion is formed Tor
OME by addition one to addvess of a current micrvinstruction, for OMT iz determined
contents of field FAF (uneonditional tansilion or the chiecked condition is equall zero )
or addilion one to corrent address [ the condition is erualled lo onz ).

The stiracture ol antomalon includes ( Fig. 1. b

- he cirent ol adihessing (CA ). fomning signals @, [ addition one to addeess 1 and

P ¢ oansler of address rons the Geld [AF -

—comnler of address of microinstrictions { CTAMIL Y 1o be 7ero on o gignal Py alwl
contrelled by signals 4r, andp. -

- heroprogram memory ( MMP ). hokd mwerepraerant o work nl =ome davice, e
tnder the Now-chart of alporithm ( FCA Y,

- the cirewil of Tormation control sicials { CCY 3. [ooming along with 1+ oello
microeperotions a sisual 2 which is veed for halting off nutomaton,
At synthiesis ol a automaton with natura] adds gssing on FCA | 2 ;
. each oporalor nods ::u:-rr-:ch.,-.ml_u.-. NI _
- o enech conditional node corresponds Chl ]
- Tor amilimg of ailival silualions addi

] looal necroinsliuctions of wnconditional
trane o are eptered

To explain e lalter on a exiunple of a fagment FCA GLy Fiyg, 2, a), Transitions

ftom the nodes 1-4 requires, hat the addiesses corresporid Lo then M were por ois ol
less addresses ML appropiiale noda 6. Chsvtatlaly, simudianectslv it e fnpoesile aid

o5

i 'E,-_-_.--"1




A0

THCREASE OF SPEED OF a AUTOMATION
WITH NATURAIL ADDRESSING MICROINSTRUCTIONS

A A Tarkalow . AL N AbuAli M. AL Al-Halasa, M. 7, Al-Dahleh

An approach for improving characters of control unit is proposed.
The main idea of method is apphying the address converter. Due to such
spproach, We  can reduce  the number of mucromsruchions in
microprogram memory. Elimination of additional micromsiuctions leads
o mereasing of automation’s speed and to reducing of the chips” amount
needed for microprogram memorys’ realization.
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second meaning

i)
2)
3)
4)
5)
i)
7}

Words used both as Noun _and verb or with Noun-verh flip

first meaning

® i ule}
o sl
A S hll
':I_}J'I.'“ -
il gsld ek
£ b
il el a8
table F

Concluxion and Future work

ook
- Tr3

o

e

In thiz paper, the ambiguities concering the different meanings of words I

are discussed. A lot of such words in the Arabic language are collected and

classified. There use by computer in netural language processing or machine
translation is discussed and the potential problems pointed out.

In future, we have the intention to investigate more such words especialiy
of the third category discussed above, and develop a software e.g. in the Proleg
programming lanpuapge for their resolution and practical demonstration.




Word with Verb-Adjective flip

second meaning  first meaning word

1} Jo St =

table d

Word used hoth as Nown and adjective or with Noun-adiective fli

second meaning first meaning  word
1) s o i
1) dada- i Eads
3) a1l st T e
4 gt Gl ity ol
5) g I doli
é) sl aty LI ohy i,
7) b o S
8} AL Jrlh s
'!}j S L3 T R . T |
10) e L sk
11) LSt gt ! 01 4 gt
12} I ol Al
13y M 231 Uiyl
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More than one meaning as verh
second meaning Mirst meaning word

1) - ! Gpne e g8 P 3 o
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3) a3 e g
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) ol - ol
7) la] deatjt gtk e
9) iy e d#l
10} A iyt Ju o 5 o
11} o 13 4
12)  goehia fe 3L o e ke
13y gpely JeF Ayl et s =
14} wlyy i el oAb 3y
15 Jeamali} bae o his

tahle B

Word having different meanings as adjective

second meaning first meaning word
1) o Y el
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In the second major category, we have words with their use in different
catepories, [t may be verb-adjective flip as shown in table I3, noun-ad jective flip as
sherwn in lable in table E or noun-verb fMip as shown in table .

In the third calpory, we may have words with verb-adjective-noun flip.
these will be investipated in lutore.

While processing Arabic language by computer, there may be many
methods to deal with this type of words. One possi bility may be that of interactive
disambiguation. In this case, if a word with noun-verb flip, noun-adjective flip or
verb-ndjective flip occurs in a sentence the system will ask sbout that word and
confirm its grammatical calegory interactively from the user. For example, when
W oo will occor in a2 sentence, the system will ask a question to the user Lhiat

whether * <—e * is a noun or itis an adjective. In the first case, it will take its
meaning as ** pA * and in the sccond case as * o= . Another method can be Lo

check the grammitical categories of the neighbouing words and find out the corect
grammatical category in the fight of certain predefined rules.

In the case of different meanings in the same category, the software should
he capable to check the neighbourning semtences or even the meighbouring
paragraphs to find the correct meaning.

More than one meaning as Noun

second meaning first imeaning wirrd
LY 1 il i ik
- a3 o
steps adhe a3
pli afle al o 0 od
effect Jid g pd g 0l Fi
gt Fi i Fu
LA el s s
o gl piE =
ey pill B ol ot
) it . o
J el e o
S wrid ezl §
Table A
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The Actual Work 8 in

caleporic
Waords, each with more than one meaning, have been investigated and showr In
classified as discussed belovy. I
i
In the first major class, we have words having more than one meaning in | these wil
the same grammatical category e.g * ;¢ * as noun to mean either the * eye * or 2
‘a source of water *. In both cases, it is 2 noun. Mouns having more than cne hiadi
mieaning are shown in table A. Simmilarly, ‘<~ ' asa verb can mean * to strike .;E].-:is:lmhi[
“or * to give example . A collection of these words is shown in table B cerbad]
Simmilarty, words which are adjectives and heave more than one meaning are confirm
shown in table C. PEEREE
ther
Exampls of multl-meaning words used in sentences are : ; i _L
| AFF Jr lin mEaiing
This is a brave man . ; check ﬂ_
or This is a generous man . g'_"'mm*]
- e o : ke SAF
rRgra
The gentleman iz comming . . pamg
or  The stupid is comming .
TIE - 5O tia E
3 .
This person has an unhap py face . 1)
orr  This person has an uncleaned (dirty) face . . : )
v - SE—— ' 3)
Sumebody hit Hasan . 4]
oF [assan is surprised . 3)
&)
V. el i el 7
Oh, this house keeping lndy is beantiful 8)
or  Oh this singer is beawtiful . *)
- : 10}
¥l - Iy g il 3
The sheep’s head is burning .
ar  The sheep’s fats is melting . e

WIIT - oAl i ] i
Ch, these fringes are beantdiful | 17
nr (3, Lhis lorn s beautiful |
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Intro drciion

Imterest is being  developed in the precessing of Arabic language by
comptiter  soon after  the introduction  of the field  of Nateral Language
processing (NLIY). A number af conferences have been held world-wide mcluding
4 scries of “ Bilingual English-Arabic Conferences * in the University of
¢ambridge, England .

The Gull war has slowed down thiz continuous process of the
computational  development of Arabic language up to a greal coxtent,
wevertheless, work is still going on in a number of countries with the Egypt being
the leader .

Like all matural languapes, while processing Arabic language by compuler,
there is the prossibility of varfous kinds of ambiguitios: These ambiguities need
to be resobved Tor smooth “Conversation © with the computer or for getting high-
quality machine translation. These may be e.g. syntactic, lexical or transient.

The investipation made in this paper is regarding the lexical ambiguitics.
The possibility of the difficulties in NLP due to polysemantic words are discussed
in length and sugpesstions made for the resolution.

Importance

When polysemantic words are used in day-to-day conversation, their out-
of the-context meaning Is always un-noticed. This is because of our world
knowledge of the wse of a word in its appropriate context However,  if the
computer “comes across “ such a word, it may be * confused * and may take
Insger time to interprette the correct meaning if indeed it is programmed to do
this. I the system is unable to resolve lexical ambiguities like this, then it will take
sne and only one meaning of a word, with more than ene meaning, as it does in
case of programming languages. In that case, the quality of either mong-lingual
NLY or bi{ or multi -} lingual machine translation (MT), in which it is applied,
may suffer up to a great extent

In order to achieve high quality NLEP and MT, it s extremely necessary lo
ll':'l-'esl_igatc these words, study the problems which occur because of these words
and to work oul ways and means to resolve these problems.

116




Lexical .dn.tbigfu’t 'y Resolution in Arabic by Computer

Lr . Mol:ammad ARid Khan
Br. Amer Abu Al

ABSTRACT

Arahic

the characteristics of this language is that it contains hundreds of words which
has more than one meaning if placed in different contexts.

The price which u. paid , for this richness , is ils difficulty to be processed
h;,rl tomputer  whether in monolingual natural language processing (NLP) or
bilingual E:_I:ll.' mudtilingual) machine translation (MT). The polysemantic words
treate lexical ambiguity which is difficult o resnlve without proper context
anakhysis .

An investigation has been made, in this paper, to identify these words

EIRHHI'FJ' t_h::m and try to make the computer capable to understand their correct
meaning in different situations .

bangusge is as rich as any other langusge in many respects . Ona of
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As Hardware , Software, Consulting and Fducation elements
different vendors supplying are moving more and more to- ward
standards
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1- Able to describe the maghanics of priority setling
4- Able to elassify ebjections and desceribe how can they be handled
to advantage .
Service persommel must be well trained to enable them handle
ahove to the advantage of contimuity of business
pD. Self-image Psychology and service |
Self<image psychology relates quite directly to support
services. If support personnel are not careful , they can form
thinking habits that cause their subconscious to frustrate their
service efforts and damage their suceess rate.
These habitual , repeated of thought are normal but they can be
changed and controlled.
TECHNICAL AND ECONOMICAL ASPECTS OF P.C.5.5
To achieve the technical & economical aspects of P.CS.S.
package and make it a differentiate among available in market
place, it should inelude the following benefits:
|- partnership , in planning support need and delivery,
2- support leadership , extensive MultiFinder and network support.
3- flexibility , is hours of support coverage allowing customers to
meet their needs in the cost effective manner.
4- professionalism , in implementing P.C. S.S. elements an in
escalating the customer demands and problems.
J- proactive service , to maximize uplake and hence mncrease

productivity and improve profit.

The human , technical & econemical points of this summary
mplemented should make such P.C. §.8. package a real support.
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. The customer may need to conduct business with a familiar
vendor customer engineer to teward him for his efforts wuha

service contract (( A Social Need }) 1o ac

. The customer may also need the satisfaction of solving a Serv

problem and the prestige of solving it with the most innovative abot

approach available (( An Ego Need)). pD. Sel

Sell

SErVICES

BE. Communication thinking

Speacialists offering P.C.8.8. eamn their living meeting SErVICE €

customers nceds and they must listen in order to understand those The

needs . those specialists must be trained to :- changed

2 T

1-Recognize bad listening habits and look for thern in their own " To

behavior . package

- place, 1t

2-Identify and practice the techniques of supportive Listening for |- partm

needs . 2- supp

3- fexi

3-Use simple speaking habits that promote Listening in the mee!

customners . 4- prof

BSCi

From this it is clear that failure to listen probably creates more 3~ pro

problems between people and more lost business than any B
other aspects of human behavior .

There is no room to discuss the other variable communication Th

elements, talking , reading and writing ,but must be given always mnplem

very good attention .

Specialist offering P.C.S.8 should be qualified to :-
1- Ingure that they are well prepared to handle the call satisfactonly
2- Issued with guidelines for the successfial visit
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1-Make Contribution;

Be of useful service to the customer so that he perceives YOl as
one of his resources,

a source of added value to the product. place your knowledge and
capability at the

disposal of qualified customers,

Coordinate the effort of others within your erganization so that

the cooperation can '

provide customer satisfaction,

2-Be Considerate Of  Customer:
Ireat them with courtesy and respect but without subservience.
Respect your customer ‘s time and appreciate their interests.
3-Meet  all of Your Commitments
When you do what you have promised to do, you are largely
assured of not disappointing the customer and prejudicing
vendor accumulated goodwill.

The selection of most applicable support package should
consider the following human aspects existence in addition to
standard technical and economical aspects:-

A- Human motivation .

B- Communication.

C- Service Skills.

D- Self-Image Psychology.

AA . Human Molivation
It would be a mistake to limit the customer ‘s reeds to
alleviating a measurement or computational problem.
- The customer may also need the assurance that the vendar will
supply the most reliable solution (o the problem (( A Security
Need )) .

L1




what educational services can offer customers to cnhance their
professionalism :-
s[inhancing customer problem-solving abilities
» Using Hardware and software more fully , quickly and effectively
* Boosting productivity through technical proficiency and increased
confidence
* Traimng inereases productivity and lack of training canses
problems
sImproves communication between vendors and customers
* saves tme in fong run , because students learn best from
instructors and other students
* Some customers complain about training being expensive
however , the cost of not being trained formally is higher than the
expenses of the training courses. 3

THE INTEGRATIVE CONCLUSION
- SITUATION

My understanding of professional computer systems support
( MC.8.8)) enhances my professional and personal effectiveness
because it helps greatly in taking the right decision at the night time,
while selecting specific configuration | it also helped me to
understand that :
L- customers buy for their reasons , not vendors, one, s
2- customers buy a service for what they perceive it will do to meet

their unfilled needs , not for what the service represents in

physical terms .

the principles of good support package offering in the vendors

philosophy must actually be very fundamental and based on
fulfilling the following vital elements: - '
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CONSULTING SERVICES .

Consulting services should offer customers (ailored assistance

to meet their needs throughout their computer life cycle |
consulting program supplements educational services and

contractual Hardware , software services o provide tailored
support solutions to fully meet individual customer needs .

some customers require services beyond the scope of standard
training or contractual software supperl agreemenl |, consulting
services can provide valuable assistance in developing selutions to
the customers specific concerns |, this assistance can improve the
customer's alality to solve simular problems in the future |

consulling services can benefit both sophisticated and first -time
users , m two forms either struchured or unstructured

consulting services can point out process changes and soliware
methodologies that will improve the organizations productivity .
specially when a computer customer makes an up-grade or
changes or have a need to perform a task but skills not available .
Also when a solution is needed but can not be carried oul within
the time frame desired .

Availability of rapid response to problems and questions, will
improve productivity and reduce personal constrains.

consulting services enables customers to gain full advantages of
the features and functions of their software .

EDUCATIONAL SERVICES |

~ Presenting the latest computer theories and applications 15 just
- one aspect of training . Training goes an important step further by

. giving your personnel the understanding they need to be able lo
£ hameq@ the powers of their computer system new, and in the future |
| . 50 mot enly does training help build practical skills that optirmze
o Gay to day productivity , it also imparts knowledge that enhances
flﬂng-rangﬂ personal suceess . The following is a short summary of

s




SOFTWARTE (s/w) . SERVICES

The entire concept of paying for a software support contract

came late compared to Hardware support | as the softwarg

support has been provided in some cases on an ad hoe basis

using time and materials charges , in other cases | the Services

may have actually been bundled or even provided free of charge |
Today software support is a vital component of P.C 8.8, a5

customers  with software support . service agreement can he

provided with the ' ongoing technical information their staff

requires . The support provided can range from documentation

updates to personalized technical assistance , depending upen

the complexity and urgency of their need . The following is

summery of some benefits :-

A- will get answers to problems more quickly hence savs time
and money .

B- will better utilize their system which will result in gaining
more cornputer time for additional applications |

C- possibility of having on-line accesses to support and
marketing mformation,

D- Improved profits because of more efficient , cost effective
implementation of new software products & system

H- Improve planning for future business needs through
partnership .

F- Software support leads to [aster services and greater system
uptime ,

G- sosts of software support conlracts is a predictable and
planned expenses

17
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signs of potential troubles can be monitored and corrective actions
taken. , which will result in minimal impact on users and no loss of
data .

The Hardware support importance is directly related to
computer uptime , which n retumn its effectiveness reflects in
saving time , money , aceuracy and on-time reports , which helps
planners within organization to take better decisions .

Also engineering updates done through Hardware support Lo
equipment Hardware improves greatly the performance of the
equipment and updates them to aceept new soflware revisions ,
operating systems and new packages which all result in saving
time , costs and customer 8 satisfaction in cases of offering
cornpuler services to other customers |

one other benefit of having up to dated systems , working under
latest versions of operating systems reflects directly on users
computer personnel productivity increase and knowledge m,qmnng

, which facilitics better performance .

Haydware services can also include site planning and pre-
Installation services , which could include the following tasks :-
*Check primary power line voltage | furnish customer with power

requirements .
¢ Check air-conditioning requirements .
» Advise on best suitable equipment locations taking mlo
consideration area allocated to compuler and peripherals
This services will heip install the system to high quality
Standards , at the time customers specify which will minimize
mierruptions to his present operations .
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- Business systems

- Manufactring and financial software
. Networking

- Languages
. Office Automation etc..

These courses should be conducted erther i formal class TG,
with practical labs and hand on equipment , on site courses at
user's premises ., or self paced ones . Also customized traininy
should be made available

Deocumentation and update information must have 4 process
assured delivery to customers

THE CRITICAL CONTEXT

PROCESS

The external frame of reference we have appled to evaluate
P.CSS. isbasedona large and increasing market for P C 9§
as these as these services became more and more important |

The mereasing complexity of systems makes it more difficult
and complex of in-hose staff to handle all their support needs .

the four main key elements of P.C.S.S, that we defined in: the
provious chapter have their own value and weight in the evaluation
of customers and the following are some discussions -

HARDWARE (H/W) . SERVICES

To achieve maximum productivity from your organization you
need maximum productivity from your comnputers . Hence ,
Hardware support with all its cifferent models has been almost
always an integrated part of sells negotiations , as it hag been
considered very important and necessary by decision making people
in the process of choosing the computer vendor |

All equipment are subject to wear and eventual problems .
through Hardware predictive / preventive service agreement , early
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CONSULTING SERVICES

- timely delivery of high - quality consulling services 1s very
important to customers, consultant should identify recommend
and implement complete solution to customer problems | 1n the
following cases :-

. Analysis series

. Project Management

. Performance evaluation of Systern & Management,

. Capacity Planning

. Application Optimization

. Networked performance

. Product Implementation Assistance

. Custormzing solutions Also consultants should posses :-

. Confidence and skills

. The consultative Approach

. consultant programs and ( TOOLS for consultants must be

available )

EDUCATIONAL SERVICES
Educational services should provide qualityTraining programes

documentation's and services to help customers maximize the value
of their technology investment . these services should keep up with
infroduction  of new products emerging technologies by introducing
now courses continuously as well as making enhancement to
existing curriculums also flexibility in offering limited training
programs through the product life evele phases must he given
hetter considerations.

. Bducational services should offer enough number of courses
beneficial t a warety of audiences and skll levels
comprehensive curriculums should cover a wide variety of
computer syslems and peripherals such as:-

. Operating systems

. Design systems
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Also in the area of p.c. , penpherals and some small system;

return to vendor office for rapier is practiced .

1- Today Remote diagnostics and Internel Communication are
becomung the practical bases for offering more professiong
support in keeping maximum up time & reading costs .

SOFTWARE (s/w) . SERVICES

Software support should provide computer user's with helpin
implementing and operating software solutions . It should deliver
different levels of assistance and problem solving and customer .

Software support services are extremely powerful tools used in
gaining customer satistaction.

Software support must be provided on a par-system basis and on
different levels of support . The levels should be classified as per
customer needs and the following are [ew examples :-

- Basic Services (Economical)
- Complete software Maintenance
- super software

Services included 1n above packages are different however basic
elements such as :-

Read-only access to vendor response electronic datz bases
having current comprehensive support information
2- With New Commumication means Malti Vendor Access should

be easy tomplement .

- Right to use sofiware as data for all licensed software i
addition , problem selving info | application notes , software
bulleting , eommon questions and answers technical tips must
made available to customers .

Complete Software and super Soflware support maintenancé
should include most if not all needed options & features. with
‘connect ration on net werleing protocols.
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HARDWARE (H/w,. SUPPORT SERVICES

Hardware support should provide highest on site _quality support
SErvices to computers and peripherals.
The vendors should establish a hardware Support services structure
combining  computer Systems  workstations peripherals and
personal computers Support so that one group of Hardware suport
Services is  available for all computer solutions  flexibility

L Customgy professionalism  and progctive  services should be carefully
Services:. considered when classify different levels of Hardware maintenance
' Boxes + | coverage The following are some samples of agreement services
dce here. |!  commonly in use:- | ' '
eed 1 the ﬁ Service leve] / Coverage Time Target Customers
: nnﬂ-smp '
24 hours / day Critical applications
elernents I days / week critical applications
Services 10-12 hours / day Customer that can meet
: 5 days / week their need within
ntage for standard business
tation of hours 6 evening.
:omplete Next day support Customer with less
7-9 hours / days critical applications
2 days [ week
= Next day Support Customer with less
7-9 hours / days critical applications
3 days / week
Schedule Support customer with back up
equipment or applications with relatively
Low criticality

{17]
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Professional Computer
System Support

s3as gyl g
ANALYTICAL EXPOSITION
STRUCTURE
Professional Computer Systerns Support (P.C.5.8)

This paper presents a discussion of P.C.5.5. i respect of customgr
needs for Hardware, software, consulting and Educational services:.
Its a changing world . once it was enough to sell " Boxes '
mdividual pieces of Hardware , chunks of software |, a service hers,
a service there . But no longer . The vendors that will succeed in the
1990,s and beyond will be those that can sell complete , one-stop
system solution to problems .
A system solution should mean a complete package with elemens
of Hardware, sofiware , consulting and Educalion al services
support, linked into a smooth running , coherent package .
one thing is certain . the system approach is a clear advantage lur
both customers and vendors . with a first class combination of
Hardware , software and support vendor can offer the complete
suppert solution customers need .

KEY ELEMENTS OF P.C.S.S.
- Hardware (H/W) services
- Software (5/W) services
- Consulting services
- Educational services
The offering of the above KEY elements of P.C.5.S. services

package must be organized and re-shaped in a delivery model and
administration process.
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. Multistep organization of fetch of microinstrcutions permits to
reduce number of chips in micreprogram memory of automation
with programmed logic .

The absolute reduction of number of chips has a point of
saturation ( floor level ) at identity of capacity a ROM and
number of words of the microprogram .

. The relative reduction of number of chips does not depend on
quantity of outputs a ROM and has the ceiling S |, which is
reached at equality capacity a ROM and number of words in the

microprogram  of automation with parallel fetch of
microinstreutions .

LITERATURE
. Glushkoy V. M. Synthesis of digital autormata. - M,
:PhysMathPupl., 1962 - 476 pp.

- Majorov S. A. ,Novlkov G. I. A strouture of electronic computers. -
L. : Machine engineering , 1979 - 432 pp.

. Foreign integrated circuits for a industrial electronic equipment :
directory . - M : EnergyatomPupl, 1989 - 288 pp.

. Barkalov A. A. Synthesis of microprogram controls devices .
Donetsk State Technical University 1992 - 42 pp.
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Fig. 5 A relation gain at a multistep fetch of microinstreutions

Tne quantity of chips a ROM in MMP can be determined under the
formula  ng =int (2 Ma’q}fnt(n’tﬁj,

wnere S is the number of parts . on which a initial microinstreutions
s divided (S<2), Application of a offered method expediently |, if
Nt < No . Obviously , last is possible if the number of ROMs words
or second circuit more than appropriate parameter in the first

On Fig. 4 dependencies of change of parameters Ngandny as
finctions from number of outputs g ROM(T) and number of words a
ROM(Q) are shown . As Sample is visible from these charts at
teértain combination of Parameters multistep results to the circuits
wWih smaller number of chips a ROM . However the increase of a
G2 is limited and at S0me combination of parameters “saturation”
“Wmes |, when the growth of number of words g ROM does not
"“sUlt in economies of numbers of chips in MMP
This saturation comes at fulfilment equality M=gq or Mo=q.

Un Fig. 5 the charts of function for wvarious combinations of
Prrameters  of microinstructions in  case of realization of
"croprogram fram tab. 1 are shown . Thus appears = that the

As for the cases t =2 and t =4 coincide and have a limit
int(R/t)
N trax, = = -=8
int({R/S5t)
conducted researches permits to make following
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fetch of microinstroution

Table 2
Micropregram memory of a automation with consecutive - parzliel

_- ( Address
o

Contents |

MC

1

234

0

011

00 1

18

11

* & ®

00

110

01

000

10

t1

s

000
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Table 1
Microprogram memory of a automation with one step by fetch of
S _microinstreution
Address =~ FMO ~ FLC | FAT FAF - | « MC |
_ 000 001 5 A L., ) 2 010 L O
001 011 0 010 011 2
1 O R D 010 001 3
= N 011 100 4
100 | 011 11 .1 O L« O O T
101 100 00 110 111 6
110 | 101 00 101 111 7
111 | 000 | @0 000 011 g
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Fig. 2 Structure of automation with cumpulsory addressing and
consecutive - parallel execution of microinstreutions
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Let for example for some FCA the microprogram submitted in
table (1) s received The micropragram contains M = B g
microinstructions of word length r = 11 _ If the number of words a
ROM g=4 and number of outputs | =4 for realization enough
Me=int{ 8/ 4 )int{11/4)=6 chips of a ROM .

Let us divide each micreinstreution on 4 parts ( k=2 ). Thus the
contents MMPF will have the following kind ( tab. 2 ). Here by a
symbol * is designed that the contents of the given bit of memory
has not significance . As it is visible from a exampla , the
microinstreution s chosen for three steps . For acceleration of work
of automation it is necessary on a signal Z3 , to reset counter CT in a

zero condition . It is possible , for example , at following organization E

counter ( Fig. 3 ) . If the signal Z;=0(CT #10) the signal of
synchronization 55 arnives on the input C1 and to contents CT ona
s added  Ifthe signal Z; =1 ( CT # 10 ) , the signal SS arrives on
the input C2and the code Zi Z;is recorded in counter on inputs
1 and 2 , sethng CT in a initial condition .

e bl g gl | Gl
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At realization MMP on a read only memory ROM ( | O ) where |,
o- accordingly number of inputs and outputs the ROM | is required
no chips, where ng=int (M /2 )int (r/O) .. 1)
For @ modern ROM B<1<16,2< 0 <8)| 3| and second making

in ( 1) account much faster , than first, with a increase volumetric of
the microprograms

For reduction of the number the ROM in given work a method is
sonsecutive - parallel executions MI is offered . Main idea of a
method - use of a word a ROM for storage 1/2* of a part of a
mcroinstrcutions ( k=1, 2, ... ).

In this case the microinstruction is divided in 2° parts , each of
which is stored in a separate word MMP which contains M, = M 2¥
words . The automation has a following structure ( Fig. 2 ) and
functions as follows :

On a signal ¢y in the register RAMMP and counter CT zero codes
of word length R and k accordingly are recorded . In each step on a
signal S5 to contents CT s added one , addressing a next part of a
microinstreution Fy e {Fy , ..., F,} where § = 2° . The chosen part
of @ microinstruction on a signal 2y € {2y , ..., 23} is recorded in a
dppropriate part of the registoer of microinstreutions RMI . After fetch
al 3 of parts of a microinstreutions the contents RMI is processed
the same as and word MMP in a autormation with signal-cycle fetch
of micrainstreution |
~In this case word length of a micreinstrcution address R =
Mllog » Mg) = int{log » M )} + int{log - S)=R +k . For correct
Uperating of a automation it Is necessary , that junior k bits of
Eﬂir:minstrcuti-:m address were equal to zero , that is contained code

The algerithm of automation synthesis under the flow - chart of
dlgorithm { FCA ) includes two main stages |
. Formation of contents MMP for case by single-cycle fetch of
microinstroutions .
Z Transformation of contents MMP respectively to a accepted
mode of addressing .

For fulfilment of the first stage of synthesis at technique [ 4 ] can

Used .
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Fig. 1 Format of microinstrcutions (a) and, structure (b) of a
automation with compulsory addressing of micreinstreutions
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- register of address RAMMP in which on a signal g address the
first Ml of the microprogram is recorded . and then in each step
through the multiplexer MI contents of fields FAT or FAF recorded.

- micraprogram memary MMP containing M of microinstructions
addressed at help R of bits RAMMP _ at R = int{log 2 M) .

- the circuit of control signals { CCS ), forming microoperation y,. =
€ Y = { ¥i....,yu}onacode of contrals of fields FMO |, as well
as special signal Z | on which the functioning APL is completed .

Let methods of organization of the information in the fields FMO
and FLC are chosen , therefore thesa fields have word length r; and
rz accordingly . Then word length of a word MMP T1=ri+r+ 2R

aplpalill R | th':‘-_
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OPTIMIZATION CHARACTERISTICS of a
CONTROL UNIT WITH COMPULSORY
ADDRESSING MICROINSTRUCTONS

A. A. Barkalov , A. N. Abo Ali , N. A. Al-Halasa
M. Z. Al-Dahleh

Principle of microprogramed control , offered M. Wilkses in 1951 ,
is one of base principles of a computer technigues [ 1] . Thus the
characteristics: of a computer in many respects depend on quality of
a contrel unit . Exists two main methods of realization control units in
a kind of a automaton with “hardwired” logic or in a kind ofa
automation with “programmed” | logic [ 2] .

The second method is “widely used at realization of volumetric
frimware . In the present work a method of optimization , of
hardware costs in a automnation with cnmpulaary addressing of
© micronstructions is offered . :

At compulsory addressing microinstructions (M) in
microprogram memory (MMP) automation with programmabile logic
(APL) contral words are stored the fmmat of which includes ( Flg
1.a);

- field FMO |, containing codes of executed set of microoperation

- field FLC | containing code of a checked up logic condition (LC)
from which transitions in the microprogram depend .

- field FAT , containing address of transition which is initiated if
checked up LC is equaled to one { T from the word “true” ) .

- field FAF | containing address of transition which is initiated if

checked up LC is equaled to a zero ( F from the word “false” ) .
At compulsory addressing Ml the automation has a structure ( Fig.
1. b ), ncluding :
- the circuit of addressing (CA) , which analyzes a code from ﬁehi
FLC andonvalue LC %y € X ={%;, ..., % } forms slgnals 107 P
on which in the microprogram mﬁmnryr address register (RAMMP)

15 recorded address of transition from the fields F.ﬁ'l.T or FAF
accardingly:

e : S - ambpalill 2L b kgl __-._.;pﬂ_.—_
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OPTIMIZATION CHARACTERISTICS of a
CONTROL UNIT WITH COMPULSORY
ADDRESSING MICROINSTRUCTONS

A. A Barkalov , A. N. Abo Ali , N. A. Al-Halasa ,
M. Z. Al-Dahleh

An approach for design of logical circuit of microprogram control
it is proposed . The main idea is organization of microinstruction
tstch during some cycles of autornation time such approach leads to
me minimization of whole chip's amount in microprogram mamory
ealized on ROM with fixed characters . This method is suitable for
reahization of micraprogram with laze amount of microinstructions .
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MAIN MENU
Usear Level

Designer level
—FPASEWORD 1§ - ————

Figure (3)
Reading the password

MAIN MENU
User level

Designer level
See all re T Designer Lever—
b, Add questiona
Delete questions
View the database
= Return to main menu

Figure (4)
Getting into the designer level
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Appendix

MAIN MEMNU
User level

Designer level
See all results

..... Exit
Figura (1)
The main menu of the program
MAIN MENL
User level
— . USER LEVEL—
Help Designer leve|
Test See all results
Return ¥ main menu 5|

Figure (2}

Getting into the user level
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4- CONCLUSIONS

After the system was designed and.devainpad the following

conclusions were collected.

- is

important to  involve computers in the process of
evaluating English proficiency of persons whose native language
is not English for the efficiency of the computer and its speed in
addition to that we can distribute the package of the testto use it
in case if the examiners are not available . TOEFL test is one
of the most common standard tests for evaluating the English
of peoples . |t is arequest condition for admitting people inta
universities and new jobs.

This system gives the user an idea about the TOEFL | so
understanding TOEFL gives the user important infarmation about
the kinds of language problems that are tested in the TOEFL test
and the types of questons that are used particularly the
multiple-choice format.

3- Lloading all the questions into the memory will cause some

troubles such as not encugh memory space, complexity, and
mixed up, so removing the questions that are not going to be
asked from the memocry wil make the program work with no
troubles.
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= 53-2-2 Deleting Questions
¥ This utiity is necessary for eliminating unwanted or wrongly
stions gntered  questions. When it is chosen the designer is asked for

the number of the guestion he wants to delete, when the number is
entered the database is consulted and searched for the question
with the given number, if the number was out of the range of
guestions numbers ie less than 1 or more than the number of
guestions | then an error message is displayed. If on the other

edict hand , the question is found with the given key number than the

s the srguments of the predicate with that key are displayed on the

stion screen and the designer is asked to confirm deletion If the

1o 3 designer deesn't confirm then the databzse Is displayed ta let him

| togl decides which question he wants to delets, while if the designer did

nent confirm the deletion of the displayed question then the question

/pes wil be deleted and a call 1o a predicate that renumbers the

n lat questions that follow the deleted one is mads.

can After renumbering the database is saved then all the facts are

orry removed from mernory and the database is shown. Showing the
database is necessary because if the designer wants to delete

with more than one question then he should see what are the current

1 in numbers of the cther questions after he deletes one, After showing

tivie he database the control is returned to the designer menu,

anly £2-3 Viewing The Database

e is This is a very important utility because without it we are the blind

nes Yiho doesn't know what has become in the database.

at's

3g. EE’H——EEEQM,LM_S

ing This facility displays the name, score, and the time spent in the test

o all those who have undergone the TOEFL testin a report
"hen the screen is full the display stops and the prograrn asks for
er Pressing any key to resurme the display.
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3-2-1 Add Questions

With this facility the authorize can add multiple-choice questions
this sub-program will ask for the input of -
1- The guestion text.
2- The 4 alternatives,
3- The number of the right choice {123, ord)
4- The question type (A, B, or ).

These (4) items represent the argument of the database predict
question ( ) which takes 5 arguments the fifth argument is the
guestion number which the program provides for each guestion
automatically . The alternatives of each question are grouped into a
list this makes this argument fully compatible with the menu( ) tocl
that is provided by borland [4]. The question type of argument
gave us more independence in adding questions of different types
in any order we like with the presence of this argument we can let
all types of questions be mixed Up in one database so you can
retrieve them during the test by thair type so we don't have to worry
whether they are mixed up or not,

We have a huge database of size more then 16 Kilobytes with
100 question, this gives a variety of questions to be displayed in
the test so that a question doesn't come twice in two consecutive
tests unless coincidentally,

More questions could bs added to the database the only
constraints is the size of memory, because the whole databasa is
loaded intg memory  when consulted, internal database becomes
impractical when the size of the database becomes very large that's
Wiy external database was devised and supported by turbo prolog.

When the designer adds question he is prompted with the following
message

continue {y/n) ?

Y or 'y for an answer that means that he wants to add another
question while 'N' or 'n* for an answer that means that he wants to
stop adding questions for the time being then the database is
shown sothatthe designer can ses the questions that he had just
added after that the control returns back to the designer manu.
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finish  the exam), if time is over the system will directly terminate the
axam, otherwise the exam will continue,

After the question is displayed a menu of the alternative
solutions Is prompted on the screen,

The question form differs from one question type to another so
, for  questions of type A the question form will be " which chaice
BEST FITS inthe BLANK ? *, while for questions of type B will be
‘which PART makes the sentence WRONG 7", while for questions
of type C will be " which part MEANS the SAME as Weord(s) in
brackets 7 "

The menu has in addition to the 4 choices of the ariginal TOEFL test
there is a fifth alternative, which is for quit frorm the exam so that
the examinee can stop the exam whenever he(she) wishes.

As each question is answered, the answer is checkad if it was
correct  the  guestion's mark of the question will be added to the
examines’s score  otherwise nothing will be added and the next
guestion with  its menu of choices will be displayed. The mark for
sach guestion of type (A) or (B) is 7 and for type (C) is 6.

If the examinee answers all questions or if the specified time is
over then the score of the examinee will be displayed on the screen.

The examinee's narme, score, and time spent in the exam all of
them will be added to a set of database facts then this database will
9 saved, after that all the facts and questions will be removed
rom memory and the control will return to the main menu

+1-2 Help
This facility gives the user all the information needed to carry
Ot the test properly so examples on each type are given.

42 The Designer Level
If this level is chosen from the main menu, the systermn will ask
the password as shown in figure (3), this provides a more secure
®Mvironment assures that only autherized people get into this level.
. s password was invalid an error message will be displayed while
twas valid the designer menu will be activated . This menu offers
ree facilities as shown in figure (4),

I | Lﬂ]{_}lfﬂ I.J:'—IL_ﬂl }...'J.luf'-_———.
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3-1 The User Level
This level offers two facilities : see in appendix figure (2)

3-1-1 Test

Here the user is asked for his (her) name, then the user is given
some brief directions concerning the test, while the user reads the
messages the databaseis consulted, then calls are made to the
predicate choose( ) that selects the questions to be asked.
Choose ( ) takes one argument which is the question type, it selects

5 questions randomly from the given type and stores their numbers
in an internal database. So when this call is made -

choose("A") , 5 questions numbers of structure expression type
are asserted in memory, and at this call:-
choose("B") , 5 questions numbers of written expression type
' are asserted after the first group, and at this call :-
choose{("C") , 5 questions numbers of vocabulary comprehension
type are asserted after the second group.
After that all the questiens that were not chosen are remavad
from memory, i.e. only the selected questions will stay in memory.
Before the start of the test the system clock time is taken using
the following predicate : [2]
time ( Hour , Minute , Second , Fraction ),
these wvalues are stored in an internal database and the current time
15 taken from

time ( Hour1, Minute1 , Second1 , Fraction1 e
and from the following equation

A=((Hour1- Hour)*60) + (Minute1- Minute) + ((Second1-Second)
+ (Fraction1- Fraction)/100)/60

| calculated the time to be allocated for each question in the real
TOEFL test and | found that the time required to answer the 15
questions that will be asked in the test is 10 minutes.

While the question is displayed the systermn wil compute the time
that has elapsed in minutes from the start of the exar and will
check whsether the time is greater than 10 (the specified time to
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Figure (1)
Block diagram of the system
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2-3 Vocabulary Comprehension Questions

The questions in this section test the knowledge of English
vocabulary . In each sentence one word or group of words are
written in capital letters , the examinee must choose the word or
group of words that best keep the meaning of the criginal sentence
ifit is written instead of the capital letters word,

This type of the questions tests the knowledge of differant kinds of
words such as nouns, verbs, adjectives, and adverbs Words are
derived from Romance languages are also included.

Examples :-
1- Passenger ships and AIRCRAFT are often equipped with ship-to-
shore or air-to-land radio telephones.

{A) highways

(B) railroads

(C) planes

(D) sailboats

Answer:-{C)

2- Neon Iight utilized in airport because it can PERMIT fog.
(A) pass through
(B) transmit
(C) suspend
(D) break up
Answer:-(A)

3- THE TOEFL TEST GENERATOR PROGRAM

The TOEFL system consists of three main blocks , user level
block , designer level block, and seeing all results block as
shown in figure ( 1 ) . The main menu of TOEFL system is
given in figure (1) [ see appendix ].
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fxa mples -

.- Vegetables are excellent source ———-- vitamins.
(A) of
(8) has
(C) where
(D) that
Answer:- {A)
;- Legumes take nitrogen into their roots ----— the air.
(A) except
(8) however
(C) but
(D) from
Answer:- (D)

22 Written Expression Questions

The qguestions in this section measure the ability to recognize
lnguage that is appropriate for standard written English.

In  this section, the examine will read sentences in which some
wrds or phrases are parenthesized and must identify one of them

- tat would not be correct in standard written English.

ciamples -
A ray of light passing (through) (the center) of a thin lens

(keep) its (original) direction,
(A) through
(B} the center
iC) keep
(D) original
Answer:-(C)

& The mandolin, a musical (instrument) (that has) strings, was
RProbably copied (from) the |ute, a (many) older instrument.
(A} instrument
(B) that has
(€ fram
fD} many
Answer:-(D)
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1- INTRODUCTION

The Test Of English as a Foreign Language (TOEFL)is
designed to evaluate the English proficiency of persons whose
native language is not English.

Most people who take the TOEFL test are secondary-leval
students preparing to study or work in North America.

The purpose of this test is to give the user an idea about TOEFL.
Understanding TOEFL gives the user important information
about the kinds of language problems that are tested in tha
TOEFL test and the types of questions that are used particularly the
multiple-choice format [3].

The main objective of this research is to develop a computer-
based TOEFL test system.

The questions of this test have been written by Educational
Testing Service (ETS) 1889,

2- THE PROPOSED SYSTEM'S (TOEFL-TEST) ELEMENTS
The TOEFL test based on samples of questions clustered
ameng three main categories -
1- Structure Expression Questions,
2- Written Expression Questions,
3 Vocabulary comprehension.

2-1 Structure Expression Questions
The questions in this section are designed to measure the ability

to recognize and use basic English grammar, -

The questions in this section are incomplete sentences. In each
sentence there is a blank space, four pessible words or phrases are
given to complete the sentence, and you must choose the word
or phrase that best completes the sentence. Although in most cases
each choice could be placed correctly in some sentences | the
examines must select the choice that results ina grammatically

correct sentence ( containing at least one independent clause ) and
a sentence that makes sense [1].

e

2- Legum
(A) exo
{B) how
(C) but
{D) fror

An:

2-2 Wit
The
language
In
words o
that wol
Example
1- A ra
(keey
(A)t
(Bt
{C)}
(D)«
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EVALUATION FOR ENGLISH
PROFICINECY USING
COMPUTERIZED SYSTEM TEST

ABSTRACT

The main goal of this research is to develop a computer-based
test system to evaluate the English proficiency of persons whose
native language is not English, so a computer-based TOEFL
( Test Of English as a Foreign Language ) system has been
designed and implemented to do this job,

The desighed system consists of three types of questions ;-

The first type is concemed with completing the incomplete
sentence. The second type is concerned with locating the wrong
part ina sentence. The third type is concerned with choosing the
correct synonym of a part of the sentence. All the questions in this

m test are multiple-choice questions.

— The system will select five questions randomly from each type.
1]l This test is restricted with a limited time.

14 28 The TOEFL system will permit for the authorize person to add

and delete questions also TOEFL system has the ability to produce

Jeal) 2 report of all the examinees, their degrees, and the time that they
sl have been spent in the test TOEFL test system has been
oy mplemented using turbo prolog wversion 2.0 on an IBM/EC
u Compatible.
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quantization of imapes. Compression ratio obtained is 0.5 bits per pixel
compared to 1-1.5 bits per pixel for transform coding methods. In a neural net
waork gpproach no assumplions are being made about the statistical properties
of the image, the network can genralize the representative vectors from the
traiming examples, The conscience function usad in this maodel also help
generzte a more representative vectors of the code book.

6. Future Work .
There are a number of directions i which this work can bhe extended, Tor
cxample, a neural network architecture need to be worked out tor vector
quantization of color images, Evaluation of different learning laws on the
efliciency ol the nevwark also needs to be investigated. Work is needed on the
determination of the optimal number of representative vectars, in this work, the
number of representative vectors is fixed (). Finally, the performance of the
network with different block sizes need investipation.
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Figure| 2| Onginal image

Figure|4]: Original image

Figure[5]: Decoded image

5. Conclpsions

This papcr has presented experimental resylts on the wse neural nets in vectar
quantization ol wnages. The conclusion to drawn from this work is that neural
networks provide a conceptuglly  stmple promizsineg approsch (o vector
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immediately after the competition has been linished and the current z;

or 1) has been assigned. The constant b is chosen to be a small positive number
(0.0001 is typical). Once the fraction j; ™ has been caloulated, the current

bias value &; is calculated using:

bi=g({l/N-Ff) e )
where g is a positive constant (typical value 1s 10}, Weight updating then takes
plece. However, unlike the wusuzl situation (in which the weight is updated in
the one processing element with z; =1}, here a separate competition, sclely for

determiming which processing element wall undergo weight changes, is held:
The competition 15 held on the basis of the first element has the smallest value
of

Dnwi xch-hi
The processing element that wins this competition then updates its weight in
accordance with the usual Koholegrning law (equation ),

The bias terms represent the amount by which each processing element's
frequency of winning the pure distence competition i3 below or above the
desired equibrobable level (/A ). Processing elements that win far too often
hawe larpe nezative values, Processing elements that hardly ever win have large
positive bias. These later elements are favored by equation (3) to win the
weight modification process. The net result 15 that, the weght vectors distnbute
themselves in an almost perfectly equiprobable configuration.

4, Experiments

The neural net described sbowve was simulated using C language with N=236
and n=16. During the training phase the net was exposed to the entire 4x4
image blocks of the 256x256 image shown in Figure[2]. Initially the weights
were assigned the elements of random 4x4 blocks frem the image of Figure[2]:
The codebook genersled was used to compress the image of Figure[2]
Figure[3] shows the decoded image which has a good subjective quality. The
normalized  mean squared error (NMSE) ol the decoded image is 3,54 which is
quite acceptable for vector quantized images.

The same codebook generated was used to code the image shown in
Figure[4], The decoded image is shown in Figure[5]. Although the image of
Figure[4] was not used to train the neural net, the subjective quality of the
decoded image is acceptable with a rather high NMES of 8.14. The
experiments were repeated by exposing the neural nets to training blocks of the
twa originagl images. The subjective quality of the two images were about the
same as belore However, the NMSEs of the decoded images of Figure[2] and
Figure[4] are 407 and 5 86 respectively, This result is to be expected, since
the training examples are now drewn from two sample images, and suggest that
the performance of the network will improve with more exposition to training
examples of the class of images being compressed. In this work, only the two
images of Figure[2] and Figure[4] were available to experiment with.

)
b= =




place in accordance with the following equation, called the Kohonen learning
law{7]:
1|i.|,.i|1|:1.:l.r=‘,|,.imnhi - a(x- w]-l:l]lﬂ )i, = (2)

where a1s a constant, 0<a <=1. Because the second term of the right-hand side
of this equation is muliplied by z;, only the winning processing element
actually modify its weights. At the beginning of training, a is et to a value of
approximately 0.8 As the W; vectors move towards the representative vectors,
ais lowered to 0.1 for final adjustment.

Z= 24 L3 Zy

Figure[1): The Proposed Newral Net

The Kohonen learning law does not, in general, produce a set of
equiprebable weight vectors[7]. A number of methods have been proposed to
solve this problem. The approach adopted in this paper is based on that
proposed by Hecht-Nielsen [7] which is to build a "conscience” nto the cach
processing  elements's transfer function to monilor the processing clements
history of success in the competition. If a unit wins the competition
substantially more often than /A of the time{ & is the number of trainning
vectors used thus far) then its conscience takes that unit out of the competition
for a while, allowing other units to adjust its weights so that equiprobable
wigizht vectors will result.

The basic concept of the conscience mechanisim is to keep track of the
fraction of the time J; thata processing element i wins the competition. This &

value can be calculated EI'_"E:].”',-' for cach I:I]'ﬂL"'li"_'\iEil'lE clement |_|::-,i;|-|g_ ihe -E;“mulﬂi

—



'nd $pecch
ralion of
HDpﬂxedin
2 based opy
ar class of
rased an g
:quired In
‘ezentative
Ire used 13
1 |':‘..ami|]g
ative clasy
s type of
& good
MPression
", which is
xd error s
sared with
roach and

npression
wres with
cand 225

such as
rely sriall

npressed,

re of size
ntity and
ps. In the
irs can be
pixel[3].
b i ] af
sentative
K-means
senLative
. the the

representative vector by a label. Reconstruction of the image is then performed
by table lookup using the label as entry {o a table containing the representative
vectors of the codebook. Thus, the display memory need only to store the
compressed image, which 15 then reconstructed during refresh nme by table

lookup.

The major problem wath standard algorithmic spproaches to codebook
generation 1s the statistical assumptions that are assumed 1o prevail in the image
which may or may not hold[6,7], Weural nets through exposition to training
examples can capture patterns, classes and relationships without the need for
algorithmiz procedure, In this paper a codebook generation procedure using
neural neds is proposed.

2, The Proposed Neural Net Architecfure

Fipure[1] shows the basic structure of the proposed neural net architecture.
The output layer consists of N processing elements, which correspond 1o the
number of representative vectors of the codebook, each receiving » input
signals x=(r;x,...,x,) from a layer of fan-out units below, the valueof
represent the number of elements in the image block to be quantized. The x;

input to a processing element § has a real weight wy; assigned to it. Thus, cach

processing clement has n weights. The weiphts of each processing element
represent the components of the representative vector produced by that element
when lezrning is finished. Thus, the representative vectors are being updated as
the network is exposed to training samples of image blocks. The value of n
delerming the compression facter which 1s 1/n. For example, a 225 gray levels
image with & bits per pixel will be coded with 0.5 bit per pixel if n-716..

Fach processing element calculates its distance measure fy in accordance
with the following formula

Ji=Dfwgx) =11}
where w; =(w; w2 \I'J'H}T e e 6 8 T, x,,.}T, and Diw,x) 15 & Euclidean

=TT I,

distance measurement function such that, D v = |a-vl.

Once each processing unit has caleulated its input intensity [}, a competition

takes place to see which  unit has the smallesl inpul intensity (i.e., to find oul
which wmit has ils weight vector w; closest to x Ties are broken on the basis of
lowest processing  element index number. Once the winning unit is determined,
itz cutput z; 15 set to 1. All of the other unit output signals are set to 0. At this
paint, learning process slart as deseribed below

3. The Learning Process )
The learning process is performed using Kohenon learning law which is 3 self-
organization traieng prnciple, Weight modilication of the winning vnit tekes

— -



Yector Quantizer Design For Image Compression
Using Neural Networks

Dir. Riyadh A K. Mehdi
Sadam University, Dept. of Computer Science

ABSTRACT:

Vector guantization is an effective scheme for performing image and speech
compression.  This approach to image compression requires the generation of
codebook  of representative vectors. Various algorithms have been proposed in
the literature for generating such codebooks. These algorithms are based on
certain assumptions which may or may not be satisfied by a particular class of
images. In this paper, a codebook design method is presented based on s
neurzl network approach. Obvisusly, no algorithmic procedure is required. Tn
this approach, the network is exposed 1o a training set and the representative
vectors are computed by the nebwork, The neural network architecture used is
the Kohonen layer. Weight modification is performed using a Kohonen learning
law which is 2 cofmpetitive type of learning, To generate as representative class
of vectors as possible, the idea of using a conscience function in this type of
learming is employed. Results of experiments are also given which show a zood
subjective quality’ of decompressed images at 0.5 bit per pixel compression
compared with 1.0 bit per pixel with standard techniques, However, which is
usually the case with vector quantization, the normalized mean squared error is
rather high, between 4.0 - 6.0, when the decompressed image is compared with
the onginal image. Tt is suggested that further refinement of this approach and
using more examples may lead to better results,

Keywonds: image compression, imuge processing, veelor quantization, newal nets.

1. Introduction

Yeetor quantization is an effective scheme for performing speech compression
as well as image compression [1]. Compression ratios for images with
acceptable visual, quality are about 1.0 hit/pixel for pray level imazes and 2.25
bits/pinel  for color images. Unlike other compression techniques, such as

transform coding, VO achieves high compression ratios with relatively small
blocks {e.g 4x4) [2,6].

In vector guantization compression technique, the image to be compressed,
i3 partionad into seperately contiguous blocks, which are vawally square of size
k*k, where k=345, . etc. The block is quantized as a one entity and
ndependant of its neighbours. This proces is performed in two steps. In the
first step, the image is decomposed into a set of vectors. These vectors can be
cefined in a number of ways, for example as the color components of a pixel[3],
as the inlensity values of a block of pixels, or as a transtormen components of
these blocks of pixels{4]. In the second step, a codebook of representative
vectors is generated using an iterative clustering algorithm such as K-means
[3], which is then used to quantize the vectars to the closest TEQresenLative
vector of the codebook Compression iz achieved by replacing the the

i
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. CONCLUSION:

The propozed melhod of enhancing GAMHMA  camera images using
aiet¥ s¢t theory proved to be effective in enhancing such Aimages.
the results obtained showed that different enhancements pcan he
!ﬁﬂ&?&d with different sets of enhancoment parameters. Froper

iﬁ_rge_nc"ﬂl"'lﬂﬂ": parameters selection is important in ebtaining good

grhancement . Enhancement parameters are selected according to the

jpage Properties and the user requiremsnts. Image enhancement can
e repeated any number of times with different parametera each
sine to obtain the proper enhancement. However high numbers of

ephancement repetition may reduce the pumber of image gray levels

ad mey cenvert the image into a binary one!. Improper enhancement

prrameters or applying enhancement to enhanced {(clear) images may

degrade image clarity. Author= are Wworking on a multiple regisn

enlancement as an extension to the presented work.
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performed. Figure 16a is +he original image, while 16b 13 & <TWice
enhanced image with parameters FE=3, 1E=G.5 and Fdzdnﬂ in the
first enhancement and 00 in the second. The second enhancemsnt
gave the image more light vet the effect of darkness caussed by the
fist enhancement is doaminant. The image of l16C may consldered as A4
better enhancement. Paramsters used ko produce the image of 16b

was raversed.

Another parameter is considered as effective in enhancing
images: that is the selection of cross over polnt. Figure 17b 1=
the enhanced image of 1723 iging the parameters Fuﬂz, 1E=D-a ard
Fﬂmsnu. Figure 17d is +the ephanced image of 178 wusing the
parameters Feﬂt‘ 1E=ﬂ-5 and Fd=5DG, The effect of chapnging the
Ccrogs over ].E {s clear, Images of 17c and 17e @&are phtainad from
double enhancement using lcmﬂ.é in the first enhancement and
1 =0.6 in the s=cond enhancemesnt for the image of 17¢ and the

C
reversed order for the image of 17e.

gelecting enhancement parameters 18 an image and user
dependant. Figures 18 and 19 show results of calculating the thrae
ephancement parameters for a single enhancement of Iimages of
figures 4a and 12 a respectivelY. Similar calculations can Le
carried out for a second enhancement. However users may be
interessted in enhancing certazin parts or objects in e¢he image and
guch calculated parameters may not serve thelr regquirements.
Calenlations of selecting snhancement parameters will b

sonsidered in another paper!.

cmoothing and sdge detection of images of figures 4, 8f
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nancement

4 Tbh are

5 wi & ] E = =20.% and F =400,
[dauhie ephancements with parameters Fe lc 0 n a
: and B0C¢ respectively. Comparing hisztograms showa that
o+
4 angemsnt using Fdnéﬂﬂ spread +he gray levela oaon all +the
ol
cogram level while enhancement using F.= 400 and Fﬂ— 800

nk? _
Eceﬂtfat&d gray levels on either the tails of histograms wWhich

Py
grifies the better enhancement reported in 4de,

rhe image of figure Ba is a patient's pack with the vertebral

Jumn shewn in center. Similar enhancement as in Figure 4 has
|;' -

and Bd are of a

peen curried out on the image. Figures Bb. 8¢
c & = - = =0}, =400, 60O,

<ipgle enhancements using parameiers FE 2, 1: 0.5 and Fd 4

ad 80D respectively. Figures Be and 8f are 0f double enhancements

with parameters FE=3. lc=ﬂ.5 and Fa=EDD and BOO reapectively,

Examining histograms of double enhancements with parameters

and 830 shown in figures 2, 10 and

%:z,ic;ﬂ.ﬁ and Fd=eﬂD, GO0,

il respectively show clearly that double enhencement with Fﬁ= A 30
nay ba considered +he best enhancement among the other +two
enhancements. 5til]l from histogram one can +ell that a better
enhancement can be agbtained using other paramstars,

Figure 12 contains enhanced images of 1lium &nd lumbar
Vertebrae using same enhancement parameters of figure 4. Image
histograms are shown in figures 12, 14 and 15,

En  far double enhancement WS performed using samnd
Bihancement parameters in both enhancements. Figqure 16 represents
®thanced images cbtained from enhancing the image of figure l2a
“%ing different parameters in each o¢f the double enhancement

] s,
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O is a set of N coordinates(i,j) whizch are on/within a ecircle of

redius B centered at the polnt [m,.mn).

4. Implementing Image Enhancement Algorithm

The propossed method for enhancing GAMMA ramera images using

furzy set theory was interpreted into a developed algorithm. GAMMA

camera images were selected randomly +to be enhaneed wusing +the
propogaed method., The effact of the different parameters dilscussag

earlier in sectlions Z and 3 were monitored and reported.

Figure 4 shows a GAHMA camera image of a patiesnmt's chest. The
original image is shown in 4a. The image in 4b representz *the
image after applying the enhancément algorithm with parameters
F:=z, Fﬂ:dﬂn and lc{crnss agver point)=0.5. Improper aslection of
enhancing parameters caused degradation in image <larity and
revéraﬂd the procesas of enhancement. Selection o©f enhancemant
parameters depends on the image ltself. Selecting enhancement
parameters depends alzo on the regions in histogram +that are
required to be intensified. The parameters selected in wobtalining
the image of £2b increased the blackness of the lmage. It may be
useful if the background is to be separated from +the feoresground
1mag&i Changing the fuzzificatlon index Fd to 800 as in figure 4d
increased the witneas of +he image, A betbter enhancement 13

ophbtained wsing Fd equal to &S00 a3 shown in 4c. The image of 4e iS5

the putput of a repeated enhancement of 4a using FE 2, Fﬁ=5DD and

1 =0.5.
2

Fiqures 5, &, and 7 show the effect of applying enhancement

algorithm on the image of 4a., The histograms of 5b, &b and 7h are
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The enhancement suggested in this paper is to be performed Ly
a mingle or multiple transformations in the property domain. Ip
general each it in eguation(3) can be modified by ths
+ransformation Tr. Tr ja a succesaive application of eguation (7)
recursively. £ can be 1,2, or any other intager according %o

enhancement requirements. Figure (2) shows that as © --=--> @@ o
r

produces a two level {(binary) image.

4. Spatial Image Enhancement:

Iin addition to poor illumination encountered In FAMMA cCamera
images: the image showWs those arsa that the radle active makerial
was ahle to reech., The areas and organs with leas radie active

material can not be seen clearly.

The precedure suggested in this paper for enhancing GAMMA
camera images consists of three astages. A fuzzifier, contrast
intensifier and a defuzzifier as shown in figure (3). Additional
atages such as smoothing, edge detection..etc can be added
afterwards if required.
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Defuzzification process & (x ) can be derived from egquatial
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paint and =slap of +transformation funcltion, x

~reL
o ma

g8
ﬁfgﬂggntﬂ the maximum gray lewvel in 1image. Equation (4) shows
5 T _ 1 as x =3 x0 and decrease asg
tﬂt mil max mi
Z ﬁrimn increase, Figure (1) shows the graphicel S-typeo
I:ﬂ_]r,a,g..,:rfr_ewi|:|n of Pon for different pixel intensitlie=z x ranging

TR
ro Lo X
grom 25

mal

[+ can be s=zeen frem eguatien (4) <that pmn has a finite

pﬂitlve valus o when xﬁn—ﬂ

~F

&
= I F P
o {1 xmaxf IjJ R By

saich means that S boscames restricted 1in the interval [ao.1])

jnatead of (0,1}.

1. Contrast Intensification =

The contrast intensification operator on a fuzzy =et A
generates anether fuzry set A= INT(A} in which the fuzzineaa. is
reduced by incereasing the wvalues of HA{K} whirh are above &
nredefined crossover function znd decreasing thoese which are below
it

Centrast Intensification of A is INT(A)

i )= i ¥ =) £=0.
#IHTQHJ(?J EtHﬂ{x,)I. 1 14 Fh[x} 0.5
-J—i{i—yhix}Ji. 0. 54=y, (%) oml
FROEE R

Censidering the image of esguation (2] contrast intensification

“Derator can be defined a: a transformation Tl[pmn} and can be
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denotes the fractiom of the maximum intensity (gray level)

posaessed by the {(m.nith pleture element xmn.

p [ iz obtained from +the imzgs =X plane using
mn 4 mn

the expression [4]
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1='{r and Fd denote the exponential and denominational fuzzifiers
respectively. These two positive constants have the effect of

altering the ambiguity in the fuzzy property plan by changing the
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ing 4, let X represents the pattern correspanding te an M*N image
g to be enhanced. X can be written in matrix form as
rré
GRMMy, e -
13 i T e et *1x
Strateg
poy: e B EEsr SRR e T . x
eld  of *21 *a9 2K
h imagag
2% tﬂlne |
| 1= £(m.n)=
® i o A ey it
M1 M2 MN
ECourss EOLE B
zhip to
aet is apnt in union faorm a=
1 Which
TJJ.].E ]{ = UU :r:mn L] --{2—3}.]
' mn
ighting . .
T where f{m,n) is the spatial brightnesa function of the image with
(m,n) denotes the spatial coordinate of a peoint 1in the
image.
' Then the property set P can be written as
*
Fi 1)
+hese
Tty P
e
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gimilar to X-ray imadges the image taken repregent ﬂlffﬂrent_

penetration layers of the body and shows the organs a::crdlng- tﬁﬁ

et X 1
there reflection properties of the ray used. e
ra¥ =
This work aims to improve +the wvisual appearance of GAMNy @
camera images to ald the physiclst in diagnosis. It demonstrates
an application of the theory of fuzzy 3etzs in the field of
biomedical image processing. The amount of ambiguity in such 1maqﬂ3
Justifles applying the roncept of furry sets and logica. Gray tone

bone images has been conaidered in thiz paper.

2. Image Fuszification

A szet of svents e iln the universe cf discourse
U is zald o be a fuzzy 3zet A 1f the transition from membership to
non membership is gradual rather +than abrupt. Such a set i= and 1n and
characterired by a membership function “Atxij' o= Hiixi}{=l Wwhich
denotes the grads of membership of an event x £t -zet- A. Thiz

1
characteristiec function can be considered as -] weigh%t

Jlt

oy

r
coefficient which reflects the ambiguity ffuzziness) in a set. FHhErE £im

Mathematically A is defined as Ci,2lz: (m, ]
ima
A={u, (x,0/%, 3 L5 T T, R 1L n the

The property P defined on an event xi iz & function P(xiJ |
which can have wvalues pnly in the interval (0,1), A set of these
functions which assigns the degree of procesaing some Pproperty P

by the event xi consgtltutes what is called a property =et
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A CAMERA IMAGE ENHANCEMENT USING FUZZY SET THEORY

gt

nr. Hisham AL- Rawi vaaz Rbbas AlL-sultanny
cpagi atumic Energy Commigalon Ph.D student
pept. of Electrical Eng.

University of Baghdad

Abstract

A new methed for enhaneing images +taken by GAMHA

camera are reported, Image enhancement i3 performaed by

k somputer through extracting pixels fuzezy propectliea.

Image enhancement in the fuzzy property domaln is
performed using contrast intensification. Contrast
levels among successive reglons are enhanced using =
multiple of S—type membership functions with different
cross over points. Hesults showed gqood acceptable

enhanced GAMMA camers images of bones and organs.

1= Introduction
Image enhancement censists of a eollection of technigues that
segl ko improve the visual appearance af an image ar to convert

ths image to a form more amenable to human and machine analysis.

In nuclear medicine GAMMA camera 1mages Are required for
llagnosis Patient 18 injected by a proper radie active material.
The radis active material penetrates inteo the area of interest
th:'-"Cﬂ-l::ﬂ'-. blood. The image taken by GAMYMA camera shows the active

I
I*ieh with blood) parts of the area of interest. Horeover and
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DECRYPTED DIGEST SENT FROM SENDER =
DECRYPTED DIGEST SENT FROM ARBITER
THE SIGNATURE IS VALID
END OF RECEIVER OPERATIONS

Figure (5)

5 - DISCUSSION :

The most suitable and powerful method using both
authenticity and secrecy has been chosen .This method has the
characteristic that it is easy to use by the authorized user , but
at the same time  the unauthorized users face an intractable
problem to use these methods |

The important point in the digital signature generation is the
introducing a third party called the arbiter . The arbiter can settle any
disputes appear between the parties . In any case where the
parties do not trust each other implicitly , but agree to accept
judgments of a third party who plays the role of a notary or justice of
the peace .

References :
[1]: Dennuhg , D.E , " Cryptegraphy and data Security ",
Addition - Wesley publishing company , 1983 .
[2] : Seberry J and pieprzyk J,"eryptography, an introduction to
computer security ", prentice Hall of Australia ptd Ltd. 1889 .
(3] : Longley D and shain M ," Data and computer security " ,
Macmillan publishers Ltd. ,(1989 .
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MNow ,we describe the arbiter operations as follows -
- The arbiter decryptes the received message and digest .
- After  that, he will create the digest of the decrypted message
using the same compression method :if this digest is equal to the .
decrypted digest sent from the sender, then the signature is L 5 - DI
considered as valid  other wise the system considers sender's | TH
signature is not valid . Finally the arbiter fixes the time stamp it
(TS) which consists of the current tine and date and stores it in SR

the logfile . The arbiter operations is illustrated in figure (4) :
DECRYPTED MESSAGE SENT FROM SENDER TO ARBITER
ALl

DECRYPTED DIGEST FROM SENDER

S _ :

ENTER KEY FOR COMPRESSION 587

FOR DEMONSTRATION ONLY

THE DIGEST OF THE MESSAGE (CFK) = 115
REPRESENTATION OF DIGEST IN CHAR (STR11)=5

THE DIGEST OBTAINED BY THE AREITER
S

the arbiter compute CR

THE TIME 1S 51 50 &1

TODAY 1S TUESDAY 12/1/1998
END OF ARBITER OPERATIONS

Figure (4)

Finally , the arbiter forwards his certificats to the receiver this
certificate takes the form -

CR = Dar (IDa ,CF(M) ,TS)

The recsivar will decrypt CF (M) to obtain the digest sent from
the arbiter, and also he decryptes the CF (M} sent from the
senderlf these two digests are equalthe signature is wvalid ;
otherwise it is considered not valid as shown in figure (5) :

DIGEST SENT FROM ARBITER
S

DECRYPTED DIGEST SENT FROM SENDER
S

THE SIGNATURE IS VALID IF -

£
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Enter choice 1. For New operation .
2 For Append .

choice = 2
Figure (2)

Then | the system will permit the sender to begin hisfher
operations .To sign the entered message the sender generates
message digest using the compressing method which requires the
preparing of a key used to perform the compressing method,and
this key must be a number that creates the set of the printable
characters only for the digest. Then the sender decryptes the
message . Finally the sender forwards the following to the
arbiters: decrypted message , his identification and the digest.

The details of sender's operations is illustrated in figure (3) :

SENDER OPERATION
ENTER A MESSAGE
ALl
DIGITAL REPRESENTATION OF MESSAGE
6576332
EMTER KEY FOR COMPRESSION
567
FOR DEMONSTRATION ONLY
THE DIGEST OF THE MESSAGE (CFK) =115
REPRESENTATION OF DIGEST IN CHAR (STR11)= 8§
DECRYPTED STRING AT SENDER §*D
ENTER SENDER ID
ALl
SENDER SEND THE FOLLOWING COMBINATION OF
1: DECRYPTED MESSAGE
Z: SENDER ID
3. HIS SIGNATURE (DIGEST)

6*D ALlS
OR THE SENDER CAN SEND DIGITAL MESSAGE
85767332 ALIS
END OF DEMONSTRATION OF CREATION

Figure (3)
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current date and the exact time ofthe day. This certificates
stored by the arbiter and is supplied to the receiver on demand \We
use the concept of logfile to save all operations done by the arbiter
. This file contains the following fields .USER ID ,TIME DATE ,
MESSAGE .

All the operations done by the users are stored in the legfile
for every month for example, and the information can be saved for
every month or backups in protected tapes . '

Knowing the certificate and the arbiter's public key , the receiver
recovers the author's identification 1Da, the digest of the message
and the time stamp. On the other hand , B can creates the digest
using the pair [ M, SG (M) ]of A ( see figure 1) . If both digests
are equal , then the signature SG (M) = Da [ CF (M) | is validated .

Arbiter
M,fDa,SG{MJﬂaW Wﬁ,CF{M].TE]
A L wm.som— B
Figure (1)

Signature scheme with presence of arbiter
(asymmetric cryptosystem case )

The same validation process can be adopted while using
several arbiters instead of one . Receivers can then choose at least
two different strategies .The first is that the only signatures
accepted are those for which  all certificates convey the same
digests which are equal to digests supplied by sender . In the
second strategy |, receivers validate signatures only if the majority
of arbiters give consistent certificates ( consistent means here that
they generate the same digests :

4 - IMPLEMENTATION :

Inthis method , the system ,first,asks the user to enter a choice
representing either new creation of the logfile or appending

information at the end of the previous stored infermation, this
task is illustrated in figure (2) .
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infarmation that aflows it to validate messages and signatures
received from B |

- If A is concerned that B may later disavow the receipt of
messages . A can require that massages be certified . Message
gertification  means that the receiver provides some proof to the
sender that the message was received .

4 - DIGITAL SIGNATURE WITH THE ARBITER PRESENCE
" This scheme is based onasymmetric cryptosystem. Signature
schemes built using asymmetric cryptosystem work properly only
f there Is a suitable protected unit which keeps and distributes
authentic public keys to all users in the computer network .
Suppose that there are several arbiters whose obligations are:
registration  of signatures validation of signed messages and
seflemnent of user's disputes _Each new signature should be
submitted to at least one arbiter. An arbiter (or arbiters} then creates
his fher own signature called the certificate .

To register his/her signature SG (M) for the message M. the
sender A sends M the signature SG=Da [CF (M) ] along with
hisfher  identification 1Da to the arbiter , while CF (M) is the digest
for M [2]. In the criginal scheme both M and IDa are sent in clear
form while SG (M) is forwarded in an encrypted form , but we
medify this scheme by sending both M and IDa in encrypted forms
becausa the compression method used to generate the digest of M
s public and anyone knows M can create CF (M) , which in this
tasa facilitates one step to cryptoanalyse the system.Knowing I1Da |
the arbiter takes the public key Ka and creates the clear form of GF
(M) . We believe that arbiter must check whether |Da is authorized
Or not. Here, the arbiter decrypts M IDa and CF{M) and searches of
inding the |Da in user's authorized table . The arbiter generates GF
M) using the compressing method |if this digests is equal to the
deﬂﬂfpted digests sent from the sender , then hafshe can validate
the signature . If tha triple [ M | CF {M), SG (M) ] tums to be
uthentic the arbiter generates an appropnate CR ,or in other words,

Sher own signature . It takes the form .
CR = Dar (IDa,CF{M),TS)
Where Dar is the arbiter's secret cryptographic trans.
UMaton  and TS is & time stamp which consists of the
= ————— &l il e Ul ikl b e
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receivers , there are third parties who solve possible disputes and
are called referees or arbiters .

These two methods of digital signatures may be also called as
universal and arbitrated signatures Universal signatures may be
validated by anyone with access to publicly available validation
parametsrs \where as arbitrated signatures require the services of a
trusted arbiter who signs the messags for the sender and validates
it for the recsiver

Universal signatures can be provided with public key
cryotography .conventional algerithms and symmetric ciphers
operated in a manner that effectively provides public key
cryptography facilities[3].

There are different methods of signature generation using either
symmetric or asymmetric cryptosystemns and these are -
a - Compressing methods |
b - Diffie - Lamport signature scheme
¢ - Rahin signature scheme .
d - Matyas - Meyer signature scheme _

2- OBTAINING DIGITAL SIGNATURES -

For .a Digital signature to work there must be enough
Information  available for message and signature  validation and
yel insufficient information to permit forgery of either massage or
signature  While a receiver could  validate meassages and
signatures with the same information used by the senders to create
signatures.This could also permit forgery . Therefors , the same
information  is never sufficient for both signature generation and
validation . Using a data communication systems :

-a sender Amay transmit signed messages to receiver B under
a defined procedure which requires that certzin information be
hold by both parties |

- A must have information that allows it to generate a signature
for each message transmitted to B

- B must have information that allows it to validate messages and
signatures received from A .

- The procedure can be extended to permit  two - way
communication by providing B with signature  generation
information  similar to  that held by A , and by providing A with
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Validation and authentication the contents of a message and its
originator  can usually be achieved through the use of a digital
signature , which is appended to { or an integral part of Jevery
message  because a digital signature is just a string of 0'S and 1'S |
it differs  from an analeg signature (a line drawn with pen on paper)
in two important ways :

a - No matter how complicated an anolog signature is , a forger
intent  on omitting fraud will eventually be able to duplicate it . A
digital signature, on the other hand ,should by definition be
inimitable.

b -A person's analog signature is constant,it is the same aon all
documents signed by that person . By contrast, digital
signature must be different for every message .

From this it follows that a digital signature is a message -
dependent guantity that can be computed only by the sender of the
message on the basis of some private information . It allows
authentication of messages by guaranteeing that no one can forge
the sender's signature and the sender can not deny a message he
sent

However , digital signaturss should have the same properties
as written ones with little differences .Digital signature should
therefore be [2] :

a - Unigue,

b - Un forgettable .

¢ - Easy to authenticate .

d - Impossible to deny .

& - Cheap and easy to generate .

Before the law | digital signature fulfill an important role as they
confirm commitments of contracting parties .So , methods of digital
signature generation should allow any dispute to be solved asto
the authenticity of signed documents (messages) . With this
requirement in mind , these methods can be divided into the
follewing classes
1. Methods of direct signature authentication |
2. Methods of indirect signature authentication .

In the first class, authentication processes are performed by
fecejvers only.However,in the second class besides senders and
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ABSTRACT

Validation and authentication the contents of a message and
its originator can usually be achieved through the use a digital
signature , which is appended to ( or an integral part of ) every
message , because a digital signature is just a string of 0'S and 1'S _

The used scheme is based on asymmetric cryptosystems
which is work properly only if there is a suitable protected unit
which keeps ' and distributes authentic public keys to all users in
the computer network .

A compressing methad has been used with modification to
produce a new scheme of digital signature with arbiter .
keywords : Digital signature | Arbiter cryptography

1- INTRODUCTION

A digital signatureisa property private to a user or process
that is used for signing messages [1]. As the development of
processing and  transmission of information in both compuiter
systems and computer networks proliferates . new need arise . For
instance , most banking operations or transactions become
legally valid only after the involved parties have signed suitable
paper documents

With the guickenad pace of business today and the large
distances which are frequently invelved . the time required to cbtain
a signed agresment may undesirable delay a project. The use of an
slectronic (or digital) signature may remove this inconvenience,

Parties having a computer network often .however desire to be
able to sign documents using their local computers or terminals
S0 , the following problem arises © How can signatures be
created in & computer environment 7 As computers accept

information  in  digital  form only .any signatures in question must
also be digital .
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Digital Signature is a method
of Authentication
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Figure (&) a) A 256 color imagoe.
(b} Multi Transformed image.
ic) Local Pixels Displacement

id) Global Pixels Displacement.
[2) Restored Image.
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Tgure (§) a) A 256 gray level image d) It's Histogram

b} Congealed 1lmage e) It's Histogram
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Figure {¥) a) A 256 gray level image,
(b) Multi Transformed Image.
(c) Local Pixals Displacement.
(d)y Global Pixels Displacement. '

e} Restored Image.
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Figure (5) a) A 256 color imaga.
(b) Multi Transformed Image.
(c) Local Pixels Displacement,
{d) Global Pixels Dizplacement,
(e} Restored Image.
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Figwres 11 amd 12 show two differemt runs of the conccalment !
unconcealment algorthms using image of foure 3.

8. Conclusion

1. Results showed full concealment of images with ditferent sizes. number of
colors and gray levels.

1. The randomness of imags segmentation, segment sizes, sepments transformation
and prects scaltering makes the concealment procedure difficult to be guessed or
detected,

3. It also enables the user to obfain a differsnl conceatment of the szme image =ach
time the concealment algorithm is impletentad.

4. Adding a password to the concealed imaee increased image security, The wav
the password and image data are intermixgd with guard block auto termination
make it very hard to attack the concealment from unauthorized vsers.

5. Finally the developed guarding featurcs make it almost impossible o read even
the concealed image properdy by an ordinary GIF reader,
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I, Cuarded introducer 1onc byte). which conmains the walie 062, ¢ | This

indicates that a concealed image is stored in the GIF file.

b

- Guard Block, which begins with three two bytes integer niumbers indicating the
number of segments vesulled from the image ransformation provess, the
number of segments resulted from the pixels scattering process, and the length
of the password, if exist (0 if not). Following these bytes, the coordingfes of the
segments  of transformation process logether with the type of transtorm applied
o each segment and the coordinates of the scgments of scattering process are
presenizd one after the other, and the characters of the pazsword (il sxist) are
seattered a long the coordinates of both seoments tvpes,

Figure 4 demomstrates the GIF file format together with guarding Teatures.

7. Concealing / Lnconcealing Tmages

1he developed algorithm  has besn wsed for concealing / unconceaking a set
of colored andl gray scaled images. Here we are presenting the results of comcealing
¢ unconcealing three images, Figure 5 shows in 5aa 256 colored image of size
236%128 pixcls with outpuls of both concealmmi and unconcealment processcs
shown in 5d and Se. Images of 5h, 5c and 5d represents multi transforms output,
image aller local pexil scattering and image after global pexil scattering. [Mistograms
of the origmal, concealed and the reconstructed (unconcealed) images of sive

128%128 are shown in Figure .

Similar results are shwon in figures 7 and § for a 256 gray level image and in

figures 9 and 10 for another 256 color image.

It is worth 10 mention here that the amounr of randomness contained in the
proposed  concealment algorithm make it pessible to get different concealed images
for the same original image. Diffevent runs of the concealing alporithm produce
different concealed images for the same orginal image. This allows the user to code
back up comies differently and give han the option of selecting any of the
comesalment algorithm outputs, The uncencealment algorithm is able to reconstruct
the criginal image using any of the concealed images.

L



LZW uses a stnng fable 1o store codes that represent sirings of inpur data. Al
the start of the routine. the string table is intiakized with the possible values of a
cingle pixel. For _bit data (236 color), there ars 256 such possibilities. As the data
5 compressed. the table i expanded to0 include lager strings. A simple
peeudo code algorithm for encoding is shown below.

Expansion of a compressed image s somewhat mors imvolved bur it basically
the reverse of  the above process. The amazing part of the [ZW is that the string
tahle m:]f:tuca not need o be sent. It is resvathesized as part of the decompression
process. GIF employ two simple extensions to the basic LZW method. A potential
problem with LZW i overfllow of the string table, To circumvent this problem,
support s made for a elear code. This code ressts the swing table o ifs initial state
(L.e.. with ome entry for cach possible pixel value), The program then bemins the
process of building the table anew. The sscond exiension is variable length codes.
For example on & stream of B_bit data, the first character sent will be a §_hi: uui:.

When the 512th  entrv is made in the string {able, the program then switches to
10_bit codes. and so on. GIF file Hmits iself 10 12 bit codes 4,2

6.2 Added Guarding Features
Afler concealing image, the concealed fmage is stored in a puarded GIF file

which has the same tormat as GIF fle but with added feamures, The marding
features consist of twe parts:-

e —— e =
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another row in column reverse order, For example of row i is to he

iterchanged with row_j then pixels’ locations are interchanged as follows:-

mr " }J-F;r_rl_"l-lll' -!rlr'l.HF_,lln i.|.'.“’ p:h-!—i_l ' }.p.lu
where

stand for pixel in row x column v,
p'l." P }

3.2 Global Scattering
The even numbsted rows ol the whole resulting concealed image arc
interchanged in column reverse order as follows:-

FirFaeeFug W6 interchanged with FacatFpegoea Py
where p; is the ith raw

4. "assword

The concealment algerithm we have presented allows the user to selectively
enfer 2 password o ensure that only hirm or specific user(s) (know the password) lo
pass through the unconcealment algorithm. The password can be a combination of
any set of characlers and/or numbers and of any length. The password 1s added o

the concealed image in a way discussed in section 3,

* Guarded GIF File Formal

The Graphic Interchanae Format ((3IF) has hecome ons of the mere popular
[orimats for storing images of up to 256 colors and compressed with a variant of the
LEW algomithm [2-3]. A GIF rcaderwriter has been developed with guarded GIF
format. Detadls are given in the following two subsections.

3.1 Lempel_Ziv & Welsh (LZW) compression
The LW method wiorks very well for many kinds of sources and is already

Usad as a standard file compression command in ssveral operating svstems.

-



ATIE
Details related to image transformation have besn given in the first parl of ' wrike
this paper. In the followmg scctions ! 7.
e
wh
2. Image Segmentation and Segments Transformation
The image - to be concealed - is partitioned randomby into several different P.
sized blocks (segments) each is transformed with either real valued splif radix fast 3.2
toutier iransform RVSRFFT, split radix fast hartley transform SREFHT or fast
discrete walsh  transform FDWT all at random!, Figure 3 and table 1 demonstrate inte
one eXampls of this process to an image of the size 64% 128 pixels.
L2 Tof Leit|Batom Right | Transform Type T::amfmmtud;]
I -
i 2 : 2 , L
| al o Jis 16 \Walsh 2 ,
[Of | | &) Lo § 32 6l Foumar 1 i
' 1 1] 0 § o4 4 Hartlay i} [
l l16] B fos 16 Fourier | i ente
i3] e fed tid Epuner L
o4l 0 Jis fed | walsh 2 il
I . amy
| he
| i
Fizure-3- Tahle-1- : 5
Example of Image Sesmentation and Sesments Transformation, |r h
|
' Forr
3. Scattering pixels locations ' | WA
3.1 Local Scattering ' formr
To increase the degree of concealment, the resulted mixed transformed
unage is partitioned again differently imto new different sized blocks at
randem and pixels” locations within each block are interchanged as follows:-
S11
For image block o size (n*m) the rows 0.1,..n/2-1 arc interchanged
; , o o : Lsg
n-1. and so o and pixels of a certain row is interchangal with pixels of wd




ploek dingrams of  fleuses (11 and (23 heghlight the steps of conccalment and

unconcsatiment algorithrng.

—

! Reading Image From
GIF File Formal

: g

Eeading hinege From Guerdad
i31F File Formnat

" —

L

! '8
' [ [oame Blaeks Fopaod |
Tranafimm |I.

Fozstore Pivels Ta
Former Places

Image Bloclks Rackweod
Tramsform

Wit mags To
lE File Format

Figure-2- Unconcealment Algorithim

Wrthng Image To Cuarded
CIF Fils Format

Figure-1- Concealment Algorithm
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CONCEALED IMAGES IN GLARDED GIF FORMAT bloc
. UfiC
Fart Two Tmage Conceslment
O Hesham A-Rawt ®  Dr Revadh . Nacwm™  Barg A i
‘ Rt
ABSTRACT

Image concealment process reported in this paper is n mutt (mage
transform concealment. Additlens] concealment hay been perforned -

using kmage splitting snd plxel seattering, Full description of the

propased methad bs reported It conslsts of four siages. The lmage is

saved In a GIF file format with developed guarded features and
lengthy - user dependent - password, The concealment process -
containg o lof of randomness that increases the concealment security!, -

1. Introduction

Uoncealment of imagss using transforms has been considersd by authors in _
(1} The concealment alzorithm proposed in this paper is implemented through four | E
stages. Firse  the image - to be concealed - v sepmented into a random number of
different sized segments. Each seoment is tansformed via one of three mage
ransfoemns,  These  mansforms are one-dimensional teansforms that have been
extended to two-dimsnsional image tramsforms to reduce computation fime. The | E
tremsforms are real valued split radix fast fourier transform RVSRFFT, split radix 4'
fast hartley transform SRFHT and fast discrete walsh transform FIOWT. After
transtorming the different sized segments randomly each with s certain transfomm; [
pixels’ locations arc intorchanged within the whole image. Scattering pixels in the
w-dimensional transformed  fmage  increases the degree of concealment. A
password s added to the image by user . The password can be of any length! Cinly
memory  hmuitations are to be comsidered when lengthy passwords are used,
Password (if specified by the user) makes the vnconcealment algorthmn restrisled

to only thase who are knowmyg the password which is an additional precautionary
measre m o case umauthorized people wers able to gel the unconcealment

algonitum.. Finally the concealed image is stored in a puarded GIF file format, The

"I Atontne Energy Coonamission
" Computer Science Department Collsve OF Seiepss L niversine OF Baghdacd
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&, Conclusion

I Two dimensional image transforms confain certain amount of computation
complexity and require quit long tfime for processing, One dimensional RVEFT,
FHT and FDWT transforms have been extended to calowale two dimensional
Fourier. Hartlev and Walsh transforms to reduce computation complexity and

simplify algorithms. All denvations have been oiven above.

4

Z. The split radiz algcrithm is applied (e gel faster computation of both Discrete
rouncr ransiorm and Discrere Hartlev Transform. The combiration of both
radix-2 flexibility and radix-4 regularity resulted in an etficient compact split radix

alporithm

3. The redundancies amd symmetrics in complex valued FFT have been exploited to
reduce both compurational complexity and storage requirement by using real valued
FFT. '

4. Using 2 sinple transform in concealment gives good vet week concealment. A multi

iransform method may give better security.
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From Egs. (24) and (23)we can notice that any algorithm used 0 compute the
forward bwo-dimensional  Walsh fransform can also be used to compufe the inverss &

two-dimensional Walsh transtform, 1.

The two-dimensional kernel has the property of being scparable and symmetric
since
wallx, ¥, %) = wall x, 1) wall v, v)
As  wilh Fourier and Hartley kernels, the advantage of the separable property of
Walch kernel is that, the two-dimensional Walsh transform can be computed by >
successive applications of  the one~dimensional Walsh transform, first takes the one-
dimensional discrete wansform of the tows one by one and then transforms the

colurmmg.

3. Applying Image Transformation 5
' The three extended onc dimensiomal ransforms; BVSEFFT, SRFHT and

FDWT have been applied separately to different images and the effect of each type of

transfonmation on the image and histogram has been reporred.

4.
Figure 3 shows a 256 color image of size 128%128 pexils, the transformation
images using (1b) RVSREFT, (lc) SRFHT and {1d) FDWT. Histograms of the
criginal 236 color image and  the three wansformation images are shown attached to ?ETI
corrcspondmg images. Good concealment can be obiained using any of the transforms.
Yet if any onc knows the transform used can simply find cut the original image by r
petforming imverse transformation. A mulli transform concealment is considered in the ' 2|
second  part of this paper. From histograms ome can seco that using any of the
aansforms the histogram of transformed image is almost of fwo main components 31
(colors), I
!
Figure 4 presents the results of ransformation of a 256 gray level image of size [4]

I2B*128 pexils. Figure 5 shows the effect of transformation on a 256 colar muage. In

both figures same conclusions can be drawn as in figure 3.




1)

The Walsh function (wal{m.n)) can have values of +1 and -1 only as follows

[R]:-
L. The first two discrete Walsh functions are defined as

walit,nF=1 for n=0,1,... M-

walll.n—
1 forn=0,1,2.. (OM2)1
-1 for n=N2 (M2)1,.. 01

2. The remainder of the scr can be generated by mnltipli;m:;m: irerative equation:-

wal(m,n'r—wal{[-'_’_Lzl.jln}_Hw‘in: - .".["’_‘fﬂ,u} .

wherte .’Lﬂ;'*'z] indicates the integer part of m&

From Egs. (21) and (22) we can notice that the torward and inverse Walkh
ransforms differ only by the 1M term. Thus the alzonithm can be used direcly to
ablam the mrverse transform simply by multiplying the result by M.

4.2, two-dimensional FO'WT Transform
The two-dimensional Walsh keinel iz given by the relation [7]:-

-1
il %, voa,v) = 11 HH (b (xdby 1 e +bi{dby 1 ()] o3y
r=

Then the forward and imverse Walsh transformes are of the form
N-1M-1
Fluvy=UN T T Ffix vimwaicv.ey) 24
¥=0y=0o
3 N=1Mi]
Jlxpv)=UN T  EFuviwai{x, puvy 125
x=0p=0
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The desired manstorm can be obtained from Tiw.v} by combining four

members of T{w,v)situated on the wvertices of a rectangle. To compuls the 8]
combinatton ethoently work 13 done on sets of four vahues ar a time. m each gst
torming the diagonal excess.
Wik
1
B = ;{{A— M -(B+CY
Then tour replacement stalements comvert 7w, v) to Hiu, v) -
A d=-E B4 B+FEC+—C+EDe—D-F v
Eis equal to U where =0, v=0, o=12M, v L/2N; so the replacement need
only be mads for vahues of u from 1 o 1/2M-1 and for v from 1 to 1/2N-1.
o
4. Fast Discrete Walsh Transform
4.1. one-dimensional FD'WT Transform
The DWT of sequence x(n) of length M is defined to be [8]:-
M -1
Fim)= T finwal(m, m) cem=01,2, 0 M =1 A2
n=0
. ; tra
the mverse ransform is
ok
] M-1 .
f{”] e EF{M}WL‘E{.’], T} AT ﬂ;.l_.E,- T M -1 ={32) 1
“m=0
Eeprasenung m,n in above two equations in binaty format the notadon walim,n)
becomes
-1 o L h]
wallm, n) = H[—l}m s FE L Ih
=
for example if k=3 and z=6 (110 in binary), we have that 3
by(2=0, p,=1, and p,(2)=1
A

we
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(hid =1 5. v ]
Xy = e ".:‘J 'l .'J{fn,.'_.'-.l.] ”}'Iﬁl:?.']j— I:.Hji' 5{ "u,l.nl._j L n}ﬂm% ) |

r=0 - AT
2 in
o C0B(—— ) = S —— ik
W o W Pl
e 2 2.5
XYg+3= % |t’ An A.;.m;-’aj._mmf?&ﬂﬂﬂh BNy pn(-, - ) |
n=0 z T T
2 i I
L .
o s i 1+ nia M)

where An=xn—Xn4 (_i'l.-’fl}l
Ap =z~ The (NI2)
ANH= By
3.3, two-dimensional SEFHT Transform
The two dimensional discrete Iartley transform of the function f{x, v) i

defined &4 follows [5] -

A=A =1
Aligv)= = i_,."I:.r_.y}rtu[!.-’:{::.t_'ﬁ._-’- e, ?-.."}] 419
p=dv=1

Hartlew kermel, unhke Founer kemel, 15 not separable info a product of factors.
a0 1o tollow the row and colnmm procedure using one dimensional Harlley transform.
the effectve two  dimensional transform  kernel would be the  product
cas( 2o meas( 2oy [N, which is not the Hardey transform. The resull can be

converted to the two dimensional Hartley kernel as follows [3]-

For an amay of dimension M*N, the desired TTarley transfonm can be expressed

o -1 -1

M) =T % F(x, V)eos(2ma A Jeas(Za/ M) 20
==l =i

2H Y= v+ T - vl Tl W =)= T -, M = %)
= d+B+0C-013



The main advantage of the separability properiy 15 that Fluw.v) or Jlx.y) can

pe obtained in two step by successive applications of one dimensional Fourier

wansform  or its inverse, first transform all the rows, then transform colemn by colummn

3. Split-Radix Fast Hartley Transform (SRFHT)
3.1, sne-dimensional SEFHT Transform
The DHT of a sequence x(#) is defined 1o be [9]

F-1 : E.IT .
Hik)= Ex{rrj-:m{-#- kn) S i)
1

LE

-and the IDHT s defined to be

1 u-1 Y.
xn)= — 3 Hl:ﬁ_-}ﬂm{.—_h”- el E s N =1 LAY
A = N

&+

where cas( ¢ )= sinf & ) + cosl o )

wiiich directhy mape a real-valied sequence 1o a real-valued spectmum,
The forward and inversc hariley kemels cas{ ez ) in above two equations are
fully symmetrical, which leads to applving the same prosram for compunng the

torward and inverse hartley ransiom.

As with SRFFT, the SEFHT applies a radix-2 decomposition to the oven
indexed terms and a radix-4 decomposition o the odd index terms as follows [4] -

{Nﬂ--}_l 2 -t
Xap= ni," {xp "*'H"'t’:"-"_."'z)J"{':m{ﬁ”k}" Em{}'u,.'.-'g Akl ile)

Nak

wher

J.d

de

S

the

Cix



The mwo dimensienal discrete Fourier transtorm pair is defined as follows [7)-

A N

() = AN T T Fx, 3 expl -2/ M + v W)
5= 770
fﬂf l"i=|:|| 1:“-11""{"}-1 1l"={i': L-J--. -i"'lr"]- r--l:E}
and

M=-1N=-1
fley)= 3 ¥ Fluvyexp[2atuo /M + v /)]

Y,

for x=0,1,...M-1, v=0,1.... -1 )

When tinages are sampled in a square astay we have that M= and

gi=1 =1
Flu,vi=1! -"-"Z Zf'-[.f_.}:} exp[-i2miux +vw)i ¥
R
for wv=0.1.....N-1 L10)
M-144-1
Flaw)=UN Y3 FluvyexpliZaiur + w)/N]
usli v =i
for xv=0.1,...,N-1 w11}

The term 1N included in both expressions. Since F{u,v) and f{x.y) are Fourjer
transform pair, the grouping of thess constant mwitplicative terms is acbitrary. The
discrete Fourier translomm pair given in above two equations can be sxpressed in the

separable forms [7]:-

1 -
Fla,v=1! .’k'_E expl—id mex/ N |Z exp{- 1 2mvr/ N
t =] el

-

for uv=0,1,...N-1 ..{17)

-1 M=l

Six, )= UNY exp[i2mee /N3 expli2ave /N]
TEY ] o]

for x,y=0,1,.,., -1 . (13)
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it can be found that
DFT{x(m)] = x 08 i X y(K)

ars N
:é{grikhgrfh“'—hi'—f-lE{EI':kJ‘ff{h'_H} FE ey
Ly
DFT[wim)] = Fplk)+i 73 (k)
1 1 ’ ¥
=z -nr g} =S {2, (V-6 - 2ok G L

I

so il is omlv necessary to compure A(x ) for 0% & = (N2 whils the other are
thze known by the CIZI-H'I[."EI:."&I conjugate svmmstry, It is also apparent that fork = 0
and % = {A72) , the lasl o n.:quatia}né can be simplified sincs & = A7 - Elmod V),
vicldinge
X tky=Z. (kY (= Z Ak and ¥ ()= jr’ll:i.'] =0 when F=({Naor
k=0
This redundancy reduction can be apphied to split-radix FFT algenthm viclding a real-
valued type of it. In RVSRFFT. it is nseless lo compute both X7, | and X = since
[]
Xua= X paeny= J'f-:m

where * stand for complex conjugate

This leads to a very efficint algorithm which can utilize both storage
requirement {since the rcal part of the kth complex-valued coefhcient i placed in the
kth location in the real amay, and the imaginary part is stored in the redundans (N-kithe
lpcation ) and the comnputational complexaty.

2.2, two-dimensional EVSREET transform




L |
YaLoys |'[-‘-'n ~xn - {N2P T Urn s (N T KR E{.n’.-"J,}Jlﬁ"ﬁ_.- Hrimk
n=1
e
Na=1 r
Cak+3= L . (o= xm = vz = Mo (ia) = xm 2 3N a,}?]ﬁ"ﬁ:’-'ﬁ’ i
n=
1%

for the odd indexed terms. This result in an “L-shaped butterflv™ which relates a
length-N IDFT to length N2 DFT and two lenath M4 DFTs with twiddle factors,
Repeating this process for half and quarter- length DFTs, until scalar result, gives the
SEFFT algoritium.

In the above dmcussion, both x(x) and X{k) arc assumed te be complex.
Howewver, in practical applications, the image data is real (ie., #ts imaginary
components ars null) This has the  obvious consequence that the complex Fourder
Iransform of such images has ficed parity (real part is even and imaginary part is odd 1.
In fact when a sequence xin) is real, X, and X, are complex conjugate, this

vomes from the following derivation [3]:-

The DFT is a linear transform, so the DFT of zin) = x{n) + fv(n) is

DFI{atk)] = Z(k) = Zp(R) +i 24 ()
= DFMx(m) J_"I.-'I:.F'I‘::I}
=X R = Fplk)] + 3 () + F i)

b
where subscripts r and ¢ denole real and imaginary parts, respectively. Since

HN-B) = {TpB)+ 1) - ) -F b)) 19
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2. Real ¥Valued Split Radix Fast Foarier Transform (RYSEFFD
2.1 One Dimeenzianal BYSEFET Transform

The TOFT ol a sequence x(#) 18 delined to be [3]

M1
Xky- Er{’n}-ﬁ’j F=01._. 3-1 g

)

and WIET 15 defined ta be

tie] - it
sey= Ly TXEW a=0L.,N-1 d2

=1l

where

—=h My

B o=g™ " =uos=2m V)= asin =27 )

It s found by Dubamel and Hullmann [2] that the spht_ radix algonthm used o
compidte DFT seems 0 require the lzast total anthmetic of any power of two DFT
slgomthm. [he basic idea behind the SRFFT iz that a DFT of length N can be
computed by breaking i up mto a length (M2 DET over the even indexed terms and
two length (N4 DET's over the odd mdexed terms. Tterating this scheme for the
whole transform leads to a very sfficiznt algorithm.

The “Split-Radix - algonthm is then based on the following decomposirion [6]:-

2
X2k= I Uxptxne(Na@as )
1 ,

tor the even index terms
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In the following sections of this part the three prementionsd imags transforms
are comsidered. Dervaton of extending sach of the three transforms from one
dimension to two dimension image transforms are given below. The main objective of

this part 15 10 ease the compuiation processes of  image transtorms o minimize
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CONCEALED IMAGES 1N GLARBED GIt FORMAT

Part One: Ong Dimensional Tmage Transformation

v, Hishon A-Rawi © D, Revaudh 3, Naoum™"  Hurd AL

ABSTRACT

This paper is concerned Wwith securing important image
documents. The method reported in this paper employs the
use of three tvpes of image transforms. The transforms that
have been considered to be used for image transformation are
pne dimensional. Derivation of extending the three transforms
inte Two dimensional transforms - o perform TWo
dimensional image transformation - are presented. The
objective of this part is 10 simplify transformation
computations to minimize computation time.

L. Introduction

A method of concealing important image documents using transforms has besn
proposed by the authors in [1]. Ta conceal image document means io clude it
information from observation or  detection. The concealment algerithm proposed
ihis paper is implemented through Four stages. These stages are peported in the second
part of this paper. One of the important stages of the concealment process ERT R
maneformation. Three transforms have been used. These transforms arg one-
dimensional that have been extendsd to nﬁ-ﬂ-ﬂJﬂ'l-:nﬁu"ﬂﬂ.l imagze transtorms o reduce
computation complexity and @me. The transforms are real valed spht radix fast
fourier transtorm RVARFET. spht radix fast hartley mansform SRFHT and fast
fiscrete walsh transform FLIWT. Uhe block diagrams of figures (1) and (2) tughhight

the steps of concealment and unconcealment alzorithms.
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