il My cplal e i

At Luniglh alagy) o Talaie ) duadil) 4.8 6 ol
bl Cpall dn Jaad Jad Ay

3

J:.\.\.u;LA MLHJ
EYWMEN|] ?34'9

Gl gus ) 36 g

Q)

?\'~\\ AVEVY



-

AdAl
i 585 Ligall Galadl gl aal ardiey aoa alas Galdiy by Gl 1 B
g5l 138 alasial b Canally aall Lol iape anall 038 LS ¢ Ayl adl gl aladY)
ol (el el o
Gl elug aually all Lwdigh Al Galsd e duald (uaed (adlanul ol oo
) dlsye 8 Lgaladiad (Sl by 5acl b Lgisa 5 Gdsiid) alaadl
oY) diga o Capall jsh e dae sk psall Al ey o oSedll
Jee o 35 &5 LS ¢ Verification palad) 4sa oo W) 5l 4 Identification
dagisall Glegaad) Ao Capail) dadail Joe o 5 ddliad) Cilegaad) o oyl Aol
c Gkl 8 Gl US Bl Gl angs
e Al sl sl muldl Slea DR e gyl AS & A §ygea Ll Ly
o i ally Ads) dallan dlaje ) Vsl sl clls 2l disla Bjgem (S8 o (il
Al Bgea M dsad &b ey daley @layss Gl Hgea ) Alatilal) diglall 5yguall Jigan
plaicd P e Bygaall Colsa aan Gl b ¢ il Giladige (e aladia) e 2l
Chain Al jaey daa))lsd aladinls palsdll adlaia) dls je lases Jas . (S =diye
oy & JsbY) dudid) olasls [5y5all Calsa jup Ao Jswasll Code Algorithm
Llall pedlann) Gl b clagall e paliall pledal slage dald e sliay Ll

- 2l Laxigl Galsally dans yall



2l Q) el & Lald (aDlatialy s D LlEN andiuall diad Llee 7l
O geall daaly Cpasadll Galsdll (e dpals IS Jane 2l ok e padall Gl
- desetl) Llee Slaty Aaiilal

Al 5 Gl Ganlie (e anlie DG At Criecs 8@ st Sud Llee W
Aladl) Gulies L08Y) dalaall ulite  ahSi) 5 Gus Aaa) Adee claY i)
c ) Al dilad) (uliiay dallaall

ddee ehay Juady) Gabiall sa dilad) dileal Gbie of cblia¥l culaill cuy
¢l oSl cplanal) SIS viey paladl) s e capell elay Jael) vie &3laal)
Lkl Jae a5 die 7Y e 05 jud L ) dseasll 2l Sl o Ui S8,
- Al Cile ganall e ol

e Alal) dee ehay Jadl) Guliall sa Lad8Y) bl Gabie o Cylaal) iy LS
&y LS ¢ /) e uF ud Ao Gis 4l ) (aldd) e e SE gl Jeall
skl Jeall xie i) elal b duaall aidll jlidly adiaall aaa 53L5 Slale il uld

- oled) Jead) (glase iy cysSAll



University of Mosul
College of Computer Sciences
And Mathematics

Personal authentication Based On
Hand Geometry

Zena .N. jamel

M.Sc./Thesis
Computer Science

Supervised By

Dr.Maha Abdul-Rhman Hasso Al-Gurairi

Lecturer

2011 A.D 1432 A.-H



Abstract

In this research has been built and Applied a new system which used one
of biometrics that is human hand geometry. Also has gave the strengths
and weaknesses in the use of this type of biometric for recognition
purposes .

The system extracting fifty features from hand and finger geometry then
build templates for the authorized persons and store this templates in a
database system for use in the matching stage. The proposed system is
developed to identify and verify persons and adopted to identify groups in
the principle of closed systems and to identify groups in the principle of
open systems. to show the difference between the two principles.

The hand image has been acquired in both working mode (identification
and Verification of the person) using adopted scanner which is
developed to adopt this purpose as a colored image to enter firstly to the
preprocessing stage which has been converting the colored image to
grayscale image then to the binary image , some of enhancement filters
have been used on this image, and edges are detected using canny filter .
After this the feature s extraction stage is started by applying Chain Code
Algorithm to implement the coding of edges of image , and find the
longest series and drawing it by white point on the black background to
ensure evasive from noise , then extract the reference points and hand
geometry features .

The user enrollment process need to acquire three images ,extract
features ,then built temple of the person by finding the average for each
feature from the fifty feature for the three acquired images to complete

enrollment process .



The recognition process includes a use of three measures in the
proposed system to produce the comparison process where has been use
Euclidean Distance, Absolute Distance and D1- Distance.

It has been found after conducting trials and tests that measure the
Absolute Distance is the best measure to make the comparison process
when the system build to identifying the persons in the previous two
principles mentioned above, The recognition rate is more than 97% when
adopted principle of closed systems .

The trials have shown that the measure of Euclidean distance is the best
measure to make the comparison process when the system build to ensure
the identity of the persons as achieved a rate of more than 91%.
Many comparisons where made to demonstrate the impact of factors that
are increase the size of the community and choose the limit values on
system performance when working in the identification and verification

phases mentioned previously and the adoption of the principles of work.



