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ABSTRACT

Partitioning of binary documents image is one of the document structure analysis
processes, which may be text or images. Also, It could define the text boundary automatically for
using in OCR systems. This thesis proposes a quick and efficient document-partitioning
algorithm. By applying both top-down and bottom-up, to split a large component (column) in the
document apart. The contour following method, is used window size of 32*32 pixel for contour
following column that has text space less than 32 points with apart (in resolution is 300
pixels/inch). The first process is to find the main components’ boundary by using the 32*32 pixel
window over the border, for determining the draft structure of document. Secondly, the contours
border of sub-components, or letters with 1*1 pixel-sized window to separate individually letter.
Finally, the step of managing the letter boundaries in orders to separate the columns in the main
component and then classify types of paragraph. The benefit of this method is that it is not
necessary to access every pixel in document images. So the process of segmentation goes through

more speed in faster.
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[ ment; thercfole] calculdtiig
wer budget is

L CN¥ T Ll I LS -
simplified. Finally, the remaining ccl

Notick khat an| the Teft Fidle of (18] isi cell #0'S mdrdinal |
utility as a function of Fy. and on the right is the total—
marginal utility of the neighbor cells. At the optimal poift]
with respect 1o £, the marginal wtility of ralh#) offspty the—
Imarginal wiility of the ncighbor cel
““The sysiem utility optimization o L
above is indced an itcrative. one-dimensional search al
grithm, in which we optimize along cach P iteratively
til reaching the maximum. There is a known numcricaj
lgorithar (10} that meets this purposs: [ficherinbrk. | this

orithyay has-egn proven to-conygrget

Is &
Athin the neighborhood have exactly one interfering uiiT,_ ﬁ&&hﬁﬂﬂfﬂﬁ

U T R A B B T

intercell interference coefficients (37 from section 3.4

by owltimedia indoor CDMA syst We have propo

ach is changing its power; therefore, estimating imraccll—
i

5 simplified.
@n far, we have updated cell power budgets for only a
ion of cells. Our ultimate goal is 10 update power bud-
gets for all cells in the system. This is achieved by iterating
adeording 10 a periodic schedule.® where the system adjusts
erent subsets of cells at each iteration; after one period,
cells in the system are updated at Jeast once,
will demonstrate this algorithm using our example
order interference and hexagonal cell topology. Fig-
e 9 shows the assignment of cclls to iteration steps, and
iteration period equals 1o 7 in this casc. Naotice at every
step, the subset of cells which change power levels
non-overlapping neighborhoods.
next describe how we determine the cell power bud-
. The procedure is the same for all cells; however, we
will focus on cell #), with ncighboring ccils | through 6.
X updating the powcr budget for cell #0. its power
e 1 is chosen %0 as W maximize its overall neighborhood
utlity. We know from section 3.4 that the maximal cell
utility for each cell in the neighborhood of cell #0 depends
Fy. Therefore, the total aeighborhood utility, which i3

grgifes TS 0

. Whilé Folid upper bduhded byl thelimplénientation limit, |
A ; m!l c)f adjusti&l{m is lo !mei P T
Tty i

e sasd T O 40
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FThin sctiduli & fixbulland detetndnéd By thelsyient dhsignzl

gy 1K S Giousen, & M. facobs. R. Padovani. A. J Viterbi, L]

. 77 ). (8] ] ——199%) 1341-13

a distributed algorithm that fully wtilizes the system e+
sources such as bandwidth and power. Our algorithm i
tegrutes three technigues for multimedia downlink transs|
mission; these techniques are: power control, FEC agd
scheduling. As a multimedia system is designed to sdt]
isly users, our objective is 10 maximize the qvprall-pser
satisfaction, which we call “system utility",

We divided this system optimization piu
etarchy of three levels: user level, cell level and sys
level. This partitioning allows us 10 localize the proble
so that we can perform independentand local optimizatio
for cach user and then cach cell. Because users and ce
in 2 CDMA system are subject to bandwidth and pow
constraints, we achieve the optimization by applying
Lagrange multiplier. The optimization results are then pr
sented to the next level in the hicrarchy. At the topme
level, sy level, we all i cell power to one set
cells while keeping their ncighboring ecll power levely cof
stant. The cell power level is determined based on s d
fect to the overall utility for its entire neighborhood of sev
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[_|_lrevolve around standards.|
iethods of the past are ni;

enough for the future. All

e proprietary architectures of

ast — all the private bra

xchanges (PBXs), central office]

ICO) switches, and mulnp!ele

imuxcs) — are now looked di

pon as through inferior. However,

he systems of the past d:d

unctions, and the J e

| | ahd more effectively to

b eoonomu: Today’s marketpllce
iquires call centers and voice m

f@r all companics, no matter hoir
sthall. In the past, if your current |
vendors did not support a feature-
You needed, such as voice process- |

ityoumnldgcuhunmdo

pture must perform the same me
ons. Figure 1 shows the architeé-

ure currently uscd by most hwﬂﬁmmﬁnﬂ!
o e i e

abiod oleld Ll

pplications, file and print scrvices,

'Wle: integrated in an ad hoc
the late '80s and early '90s mwﬂﬂ%ﬁfﬂ%
ged and became quite specialized, They were predo

jantly digital signal processing (DSP)-based versions of

jext to speech, § recognition and video, generally use

djunt resources to an existing switching system ouurlpcc |

- -‘.E‘I

3 A it was often expensive for the
Tﬂﬁomer needfs?..rr é integrate it into their propriet.

at all. With standards and open |

tdms it will be-basier for supplicrs to meet the wide range,
ind changing requirements, of the customer. Good standards-
“Will allow supphcn to let and OTE SHeErvely 10 |

lbil article, the buuswn&ﬂm&
apply ta the PC business, and their use in a client-server |
systen. Chem-sqver is the focus of _lbis discussion because a |

d if cach client has its-

bus is not req
(i.e., the MVIP bus, the High-Capacity MVIP/

zed functions such as voice mail or a service b
| companies tended to specialize in only one arﬂ, and 1E
secame useful for the different technologies to interact, which
ed to the devclopment of the first Industry Standard Arch
lecture (ISA) card interconnection bus on the PC. Dialogic’s™

PR B A

| own
I~ H-MVIP — bus, and the SCbus). Each of these buses has]|
2 function in a client-scrver setup. The MVIP bus and SCbus

AEB and Peripheral Expansion Bus (PEB) were the figst] |

d different tech

buses of this type; these sc
_‘Ejm integratc through a common intercard bus.

s the variety of resources, network cards, and DEF
_fesource cards increased, it became clear that the building |
~blocks of the traditional proprietary switch, and many addi-
ional high-value blocks (fax, speech recognition) were bei
¢reated. This spurred the next generation of buses to appear, |
hamely the Multi-Vendor Integration Protocol ('MVIP) h-n
and, later, the SCbus, cach with enouglhf ban
In_almost any type of switching sy
&tcauﬂc it is difficult for one company-lo.sbpplylall the .

ology it requires, even large multinational corporations-
hrc eagerly embracing computer-telephony integration (CTI)
tandards. Curn:m!y the Enterprise Computer Telephony-
Forum (ECTF) is the most active group in this area, working
hn both hardware and softwarc standards for building the next
generation of computer telephony {(_'T) systems. This new sel
of standard application programming interfaces (APIs) and-
service programming interfaces (SPIs) will be used by ali ven-

o
A
= |

g

[

£ 4 s [
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prs or value-added resellers (VARs) to enter the-

i%c
Hors and will have economies of scale to allow small develop-| om card to card. The most feasible and cost cfl’ccnﬂ

nileoommnmcanons bus is made up of three basic

nents: multiple time division multiplexed (TDM)
_*ck signals, and a mechanism for maintaining network
‘chronization. We mercly assume that such a bus is digital]
| While it is true that the most common applications arc voice{-
Tax, and modcms, they perform better digitally. Data strcam:—
are more casily manipulated by d;gunl signal pmcessm.g,_.
(DSP) cards, and digital switching is easicr and more econom+—
'i¢ than analog switching. A digital bus also provides a com
mon point of understanding between any two cards on thg |
“bus. Without digital technology, we would be unable .ITﬂm_ld—i

thejcos}-effeqtive| voicemail systgms fo popular today:+-
“TIME-DIvisioN-MULTIPLEXING

DM portion of a CTI bus is nceded to tra

data

y to do this is still using a bus scparate from thc compute

T

T T x T

S RGeS MR R eSS g R

B 5 U M R O

60 NTRI-GROVSAISO5 0 T 1996 TEEE |

B0 1

FWMZBD

R
IEEE G

. ' L
51N 4.11 mmimeian 18 nawwnduasumsiisveuadMsznaying

3



| 5 o oo e e v

iy i e,

i o 0 0 20 o

P W . - ! U S e e

S5 5 T Sh 138 G OO AT ['T

i o e e e

fter Hours

e et e e

1—\

e

0 Rome;

4._._1_LI114..._-A

0, Rome
A new study aid brings

of Shakespeareo-life farteens—

trying 10?7 Great storieg
ce you figured out how t
pp across the 400-year
al gap. Romeo+Juliet,
ratford Studios, aims 10
edy this problem by us
gdmes, interactive studios, an
full audio performance o
e play to draw students i
and keep them interested
espite occasionally choppy-
saqund and a sometimes 3
g tendency to try to be
is CD-ROM proves al
g and should be helpful ¢
yqung scholars.| I
]fs you bebn thé progr:
u're greeted by Lester, &
imated jester who serves al

'.".TE'H'

b B -
Al..E_fl

He Néadd héol fal
thrcc main sets
tions: Screcnplag,
Gamcs and Studip
In Screenpl
yOu can select an
scene from the pl
and hear it per‘l
farmed by thq G
Marin Shakesp
Company. Though
some of the players
sound more like
Keanu Reeves than
Sir John Gielgud,
this section is invalnable:
Shakespcare’s meaning is far

L& & &

= easier to grasp when heard

than read. Other helpincludes
Myrna, the “director,” who
sets up the scene for you; Dr.

observations;
treening Room, where four
enagers deliver amusing

ROMEQ«JULIET

§50 street. Stratford Studios Inc., 888-962-4559,

wiw.stratfordstudios.com.

takes on the action, (“It's just
so tragic!” “Yeah!")

After listening to the play,
you can procecd to the five
games, which tcst your knowl-
edge of the play, of literary

help and navigation guidc’
I L !! ! -~ I i

Rack 'Em]

Hallkup yourdie and-bank'd sHot!
1to the corner pocket with '
izl Pool 2.

h} ds is accessibie to the

S0

athlete and the couch
potato, the young and the
. Itis this everyman appeal,
ng with the ultrarealistic
k, physics, and game play,
t made Virtual Pool a clas-
i¢. And now we have the
expected sequel, Virtual
1 2, which takes the game
e step further.
hile not much ink is
hyping the graphics of a
| game, rest assured that
he detail in this title is fantas-
ic. The balls are as realistic as
_P:j_u're ever going Lo get, with
—light sourcing that accurately

Wacko, who contributes criti-
™ 2 R 8

devices,
ol

and Ihc

whether events  happenef
before, during, or after Sh
speare'shfenme Unfort

active mod
Seript Dogtor, helps you write
sequel to this famous traged
Motivated students wil
have fun with Romeo+Julict
and come away with a deepef

and of history—
T

2 b 1 Sami
—Cnm! Mang
- 1

VIRTUAL POOL 2
ook

faces. And that's without
enabling 3-D acceleration.
The game runs on a Pentium/

$45 street. Interplay,
B0D-468-3775,
www.intarpiay.com.

is recommendeff] =
irtual Pool builtlitk Jo['aur-1
ipn on realistic physics, and

Virtual Pool 27
is even bet-

. You cap]
.control how mucli
b English to apply, how—
hard you hit, and how |
b much draw you put |
f on the cue ball. Asif |
¥ that weren't enough,
£ you can even jump
balls and call your-
shots. And it's not just_
the balls that are real-
istic: the table is as
well. The game gives you the
ability to adjust almost every-
thing from table speed to rail-

believe it or not,{ pr

| lalong with a new instructional

| ;?eo from pool guru Mik
1 | Sigel that tells you every:hml }

ﬁﬂwmfﬁvome rqumB

ikable on your desktop.|

""" But this game isnt jugt l‘o 4

. VR Sports saw to it thal

Everything was provided fol

-l«h‘e beginner as well as th
| maven. There are "E
en rules for all nine ga

jou need to know, from
play to advanced strategics
— We found a few glitches in
the game, but only after
switched over to 3-D-accel
ated mode. The problems cd
sisted of melding graphics and
Gecasional lockups. Howe\E"

L

the game looks so good inn

mal mode that there's really pg
need to change. Considering
how rewarding this game] i
and the money-back guaran
tee, we'd say it's time to stop
waiting and give Virtual Poth

1]

CTeflecs O it shiny [SUrF T 90-based PCbUT & Pentiuny | Cushioning, allowing you 1ove-
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The dweloprnent : : 1

e the quality of Machinist, a knowledge—based system foj
anufacturing planning (12]. Machinist creates manufad
ing plans for machined parts when given a geometri
specification of the part. Initially, we riplermented-prprd
otylpe system to test the basic methofl. S L
~However, before pushing ahcad
mprove the completeness and robustness of the system, we |
wanted to be able to evaluate the basic soundness of t
approach. In other words, if evaluation were to show th
he best solutions produced by the system were of low

.'ﬂ‘

o I

2 1B

focused on re-cvaluating our basic approach and problent-

produced proved to be of high quality then we could |
penfident in putting our efforts into further development af{
pe current system architecture. To make this judgment, wg |

heeded to find a way to measT:e MTW I8

duced byjoug mmn% System

Duality is in general hard to measure because lttf_hﬁ_'
‘J, quantify, Even if one can generate a funection to descri
fuality, it may be equally hard to quantify the compon
Tors In our initial attempts to estimate solution quality
attempted to construct just such a function
posedof&cbrsf.tulwrexmbdlwod to be important: pl
tost, feasibility, and reliability. However, we soon found
hpproach to be inadequate. After much tweaking and
Justing of the quality function we found that its
ts still did not agree very closely with those of the
rts. Furthermore, we realized that it was unlikely that
ould be possible to come up with an accurate quality fu
ion for the reason that many of the component factors,-su:
psTeliability, were very difficult to quantify accurately:]
[ To describe the problem further, Plan reliability HC‘E
likelihood that the operations within the plan will fail
il produce marginal results. Plans can fail in catastroph
ys, for example when tools break, or in subtier wayy
kuch as when the the resulting product does not meet tol
nce requirements. Predicting reliability requires
ge of a wide variety of situations, which are hard Y
papture without a large body of empirical data. Because g
difficult to quantify factors, the uskgo I3
lution quality metric proved very di
owcver, we found that experts were
ity assessments, and that they tended to agnee stmngl
with each other in those assessments. One reason that ex- |
perts can succeed in assessing quality where a quality-
unction fails is that experts arc able to estimate hard-tg-
guantify quality factors, such as reliability, because they
have a broad range of empirical experience to draw or—
uman ¢xp?r(s_var3jshm in{ theiri asfessmints, but] that

T

'-1[?*

3

led B 3

39

1
' { &
fuality, then we would conclude that our cfforts should bt |

polving architecture. On the other hand, if the soluhonrj L

(]

uman judges could report their quality assessments. Th
scoring system must allow the quality assessments of di
nt judges to be compared. Initially, we considered hay
g the judges assign quality scores between 1 and 10, like;
lympic sports judges, indicating the absolute quality cﬁ
pach plan. However, we decided against such an approad
ause machinists do not have a standard or agreed upoj
3

I

dethod for assigning numerical quality measures to plang.
We were concerned that it might be difficult to compar

es assigned by two )udges,xf‘lo is the best quality scorg:
an enthusiastic judge might give many 10s while a conset-!
vative judge may rarely give a score better than 6. How=]
ever, the first judges’ 10 may mean the same thing as the se¢-
judges’ 6. We decided; instead, to have the expert judges
mk order lheplans from best to worst. Tl‘us makes |

festing (VVT) {18] in which the
porrectness, circularity, hmuistmcy redundancy f
ibility, ease of use, and cost [14}, [15] Howwer, ':—
perties alone may not be enough to describe a systemj:
tence. A complete, consistent, and nonredunda
tem may not solve very soph:snca!ed problems,

_Clancey (6] de_r.mbes 4

ng a system'’s competence: performance, articulation, accy
acy (in terms of closeness to human reasoning), and con|
pleteness. Other parameters important to system com
nee are: solution feasibility, solution quality, proble
alving range, computer effort, and user effort. Comput
pffort refers to the speed at which the computer solves
problem and the number of decisions it must make |17‘

perﬂse was assessed in a complex domain in which there!
re no agreed upon expertise measures, and no single right|
swers to problems. This study has certain similaritigs-
vith QUEM in the nature of the domain studied and in the'
ay in which data was collected. They studied various sg—

tion properties and problem-solving behaviors, and co

o e B B S ol B s B o s

b 5 L

- " 4
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[on, we Have opdaeed cell power bod@gets fon only a
jon of cells. Our ultimate goal is to update poser bod-
gets oo all collls in thio sgatom. This is aobiovo] Gy ibmsog
quaw@%b.‘uﬁsnﬁ:wﬂuﬁ
tifTorent sobsets of eclls at each #emtion; affer ooe pedod,
:ﬂdhthmmﬂ:ﬂ:ﬂulﬂnm
will Bemonsimte ifis algonithm osing oun swampl
oriler intaribrooos und fecagonal cell topology. Fig-
mﬂs&mﬂmumndmﬂnlmm
fhie itamsion pocicd] equals © 7 in ifis case. Botios of cvong,
mmﬁﬂddﬂk-ﬁﬂdﬁmmhﬂn
noo-overlopping oeigliBorfioods.
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[Mhie procefus is tfie same o all cells; fiowesen, e
jill foous oo coll B0, it noigBBoning oolls 1 froogh . |
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ofiosen s0 @9 to musimize its osomll
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mntil reaoliing e maxémum. MHore is a Known nome
alorittim (10 tiat meets s porposd:

pgmﬁmhﬁnqnhmhnﬂudowﬂnﬁ
mission; tAese ofimquos om: | poseen control, FEO and
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opmization p B
erwofig of thiroo lovols: oson loeel, cell level aol syste
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mﬂummmm-ﬂwmm
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A Fast and Efficient Method for Document Segmentation for OCR
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Abstract

This paper outlines fast and efficient method for page segmentation. The presented method is based on
mixed top-down and bottom-up approach to.document analysis. The basic idea is that a block of column (paragraph)
is extracted by a modified edge following aigoritmn. Instead of @ pixel, a window of 32 by 32 pixel 1s used in the
algorithm so that a paragraph can be extracted instead of a character. The doacument is scanned at 300 dpi and it is
possible to extract multiple columns. In order to separate them, edge following algorithm and their boundaries are
used (bottom-up). Since the block extraction only scans through border pixels of paragraphs and characters need to
be extracted in the OCR process, this algorithm.is faster with fewer overheads than algorithms that need to access all

pixel of a document.
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