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The Effect of Site and Cultivar on the Protein Patterns in
Three Cultivars of Date Palm Leaflets and Roots Grown in
Al-Ahsa and Al-Qatif in Saudi Arabia Using
Electrophoretic analysis Technique

Adil Mohoammad Al-Issa, Ali A. Al-Helal*, Faisal A. Al-Saad*

Minicipality of the Eastern Region, Dammam, Saudi Arabia
*College of Science, Department of Botany, King Saud University, Riyadh,
Saudi Arbaia
Abstract:

Date palm trees (Phoenix dactylifera L.) are widely distributed in the
Eastern Province of the Kingdom of Saudi Arabia. There are more than 70
cultivars that have been grown there for ages, three of which namely
"Khalas", "Shaishi", "Ruzaiz" have been selected in each locality (Al-Ahsa
and Al-Qatif) for electrophoretic protein analysis by sodium dodecyl sulphate-
polyacrylamide gel electrophoresis (SDS-PAGE). Leaflet tissues have been
analyzed and compared in all studied cultivars within all seasons in addition to
root tissues. The results showed that the three cultivars differed in their
protein patterns in one location and their behavior in the two locations, The
polymorphism of the protein patterns for the same cultivar grown in the two
locations were ranged in leaflets tissues between 6.67% for Khalas cultivar in
winter to 35.29% for Ruzaiz cultivar in autumn while Ruzaiz cultivar showed
monomorphism in the spring season, The results showed the absence of 20,
22.5 kd bands in Al-Ahsa Khalas and Al-Qatif Ruzaiz in autumn, and the
absence of 17.3 kd band in Al-Qatif Ruzaiz in autumn and the absence of 13.7
kd band in Al-Ahsa Ruzaiz in winter while they appeared in other cultivars
during other seasons, but leaflets protein patterns were characterized by their
low content of proteins. Polymorphism ranged in roots tissues between 8.33%
in Khalas cultivar to 7.69% in shaishi cultivar while Ruzaiz cultivar showed
monomorphism. Al-Ahsa Shaishi roots were distinguished by the appearance
of 49 kd band, and Al-Qatif Khalas cultivar roots by 22.5 kd band. It could be
concluded that the polymorphic results maybe due to genetic differences or
due to environmental factors. These results of protein typing could be used as
markers of genetic expression in roots tissues while they couldn’t be so in
leaflet tissues because of the low content of their protein.
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Determining the Quantity of Absorbed Water During
Cooling and the Lost Liquids by Grilling in Broiler Carcasses

Mohamad Al-Mahrous

Faculty of Agriculture, Damascus University,
Damascus, Syria

Abstract:

A number of 60 birds from broiler chickens aged 42 days old were
slaughtered after it reared at a private farm in Damascus rural. The chest and
the thigh were separated from the carcass, then the specific parts of every
carcass were soaked in a cold water (to 2 °c) for different periods 3, 6, 9, 12
hours, then the chest and thigh were grilled roasted.

There was a significant difference between the different time treatments
3h:9h,3h:12h,6h:9h,6h:12h respectively concerning the absorbed water in the
thigh, the total amount of infiltration water was evaluated as 10.15%, 13.2%,
15.16% and 17.85% respectively.

The weight of the chest increased insignificantly, as previous time periods
differes by about 7.58%, 10.43%, 11.22%, 11.52% respectively. The edible
parts of internal organs increased by 6.57 %, 10.36 %, 11.8 %, 12.59 % for the
mentioned periodical treatments, respectively, and the differences were
statistically significant at those periodical treatment 3h:6h, 3h:9h, 3h:12h, but
insignificant differences were found for weight of grill carcass which
evaluated as 3.87 %, 4.53 %, 4.98 %, 5.32 %,respectively. The quantity of lost
liquid increased as time periods increased, for thigh, where the lost fluids
volumes recorded 43.43 %, 48.39 %, 50.53 % and 53.11 % for the mentioned
periods respectively. The differences were significant for the treatments of
3h:12h, 6h:12h, 9h:12h ,while the differences were not significant between the
different time treatments for the quantity of lost liquids from chest grilled, the
evaluated was as 43.37 %, 55.15 % 57.82 %, 58.9 %, respectively.

There were positively significant correlation coefficients between the
weight of both thigh and chest before grilling and the quantity of lost liquids
during grilling which varied between 0.45 and 0.99.

Key words:
Carcass, Broilers, Water Absorption by Carcass, Loss of Fluids by Grilling
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The Effect of Camel’s Urine and Milk On Hepatic Toxicity

of Male Rats Treated with Carbon Tetrachloride
(A Histological Study)

S. A. Khalifa; R. A. AL-Elyani; Laila. A. EI- Hummdi

and A.D. AL-Alwani,

Dept. of Zoology, Girls College of Education
Jeddah, Saudi Arabia

Abstract :

The Present research was designed to study the effect of Camel’s Urine

and milk on hepatic toxicity of Male rats treated with carbon tetrachloride.
Rats were divided into four groups :-

First group;- Rats were treated with pure water, and kept as the control
group.

Second group;- Rats were treated with 0,1 ml/kg of CCL, (every other day)
for one week.

Third group;- Rats were treated with 0,1 ml/kg of CCL,4 (every other day)
for one week and were then given 1 ml/kg of camel’s urine and milk orally
for three month daily.

Fourth group;- Rats were treated with 0,1 ml/kg of CCL, (every other day)
for one week and were then treated with 0,1 ml/kg of Doxorubicin injected
every (21) days for three months.

Histopathological changes were present in the second and the fourth

group animals livers whereas in the third group the changes were positive
masked by camel’s urine and milk.

The third group showed even better improvement than the second and

fourth groups. This study has shown that carbon tetrachloride caused toxic
effects in the liver whereas the Camel’s Urine and milk reduced these effects.
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Affective Factors Motivating Group Work at Urban Planning
and Design Studios
Case Study : Local Planning Studio at Urban and Regional
Planning Department, King Faisal University

Jamaludden Yousef Salagoor

College of Architecture and Planning, King Faisal University
Dammam, Saudi Arabia

Abstract:

The research goal is to diagnose and measure the internal and external
factors that contribute to the motivation of the group work for Urban and
Regional Planning students, by means of cooperative learning, in order to
identify their strength and weakness, and to reach practical proposals that
strengthen the group work concepts in soul of one team, as professional
requirements for their future carrier.

To achieve the goal, an empirical study for a whole semester, was applied
on a group of Urban and Regional Planning students, in the third year
(intermediate level), College of Architecture and Planning, King Faisal
University, in Planning Studios of local area development. The project
assigned is about "Development Small City at al-Qatif Sub Region". The
empirical measurement has been done at the end of the semester through
questionnaires distributed to all the participant students.

The study proves that the theoretical and applied external factors are the
most important factors for activating the group work, then the internal factors,
which need more time to practice, specially that the participant students
sample is from the university intermediate level to accentuate the fact that the
educational process is an accumulative process, thus the group work needs to
be designed within the curriculum and courses layout. The study ended with
some recommendations to activate students group work.
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The CIE Standard General Sky Classification
and its Effect on External llluminane Estimation

Khalid A. Alshaibani

College of Architecture and Planning, King Faisal University
Dammam, Saudi Arabia

Abstract :

The new CIE standard Sky defines sky luminance distribution into 15
types. Such new classification will affect the existing daylight estimation
techniques which are based on the old models. This study investigates the
estimation of external vertical illuminance based on the new CIE model.
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Analytical Analysis of the Relationship Between Air
Transport Variables and Urban Growth in Saudi Arabia

Ahmed Jarallah Al-Jarallah & Hassan 1. Al-Ghadeer

College of Architecture and Planning, King Faisal University
Dammam, Saudi Arabia

Abstract :

The transport Industry is considered one of the important elements of
the social and economic development: it also might increase the urbanization
rate.

Previous studies focused on the impact of the airports on social and
economic development as well as on current problems of air transportation.
They applied many analytical techniques such as (descriptive statistics,
correlation, and regression). However. little attention has been paid to study
the impact of airports on the urbanization rate in the Kingdom of Saudi
Arabia. Therefore« this study aimed to analyze the relationship between air
transport and urban growth in the Kingdom of Saudi Arabia.

Secondary data have been collected about local and international
airports¢ and urban population growth rate from 1413 to 1426 (1993 - 2006
m). Urban population growth rate was used as a dependent variable« while 16
variables related to the characteristics of air transport were used as
independent variables.

Regression analysis has been employed to determine important variables
raising urbanization rate in the thirteen regions of the Kingdom. Using
Geographic Information Systems GIS to establish a map shows that there was
a clear variation among the thirteen regions of the Kingdom in urbanization
rate. In addition, Findings showed that the most important variable which
determine urbanization rate was the capacity of air fright. Accordingly,
recommendations for further studies have been suggested.

Key words :

Air transportation, Urban development, Regression analysis,
Geographic Information System GIS, kingdom of Saudi Arabia.
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Conclusion:

In conclusion, a cornual gestation is one of the most hazardous types
of ectopic gestation with high mortality. Cornual ectopic pregnancy is
difficult to diagnose and management options are always challenging. The
availability of high resolution ultrasonography, experienced gynecological
sonographer and sensitive quantitative serum B-hCG assays are essential to
the diagnosis of cornual ectopic pregnancy. Conservative management
strategies require good patient compliance and regular follow—up. This type
of management has the advantage of avoiding major surgery. It may
maintain fertility by a reduction in adhesion formation. Furthermore, it helps
to avoid potential surgical trauma to the uterus.

Currently, there is insufficient evidence to recommend any single
treatment modality for cornual gestation. The decision should be based on
such factors as clinical presentation, surgeon’s expertise, side effects,
overall cost and patient’s preference.
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Both surgical and medical treatments for cornual gestation exist, each
is not without its shortcomings. Medical treatment is associated with failure
rates that may result in uterine rupture and catastrophic haemorrhage.
Surgical treatment that involves hysterectomy causes a loss of future
childbearing capability. Surgical treatment that involves resection of the
involved cornual region is associated with decreased fertility rates and
increased rates of uterine rupture in future pregnancies ' .

Combined laparoscopy and methotrexate injection used to treat
cornual pregnancy was reported by Ross et al '°. We treated this patient
conservatively by laparoscopy to avoid any possible future compromise to
her reproductive function.

The reported case was in early pregnancy. The diagnosis was
suggested by TVS salient features. The 75 mg of methotrexate single dose,
calculated as 1 mg/kg of body weight, was used successfully by local
injection into the sac by the laparoscope.

Methotrexate  (generic name: methotrexate); (brand names:
Rheumatrex Dose Pack, Trexall) is typically given by injection for ectopic
pregnancy. Two injection sites are sometimes used to administer one dose.
This increases absorption of all the medicine. Methotrexate can be given by
mouth. But ectopic pregnancy treatment success rates are lower with oral
use than with injections. It stops the growth of rapidly dividing cells such as
embryonic, fetal, and early placenta cells. Methotrexate can be used to end
an early ectopic pregnancy, to prevent the growth of any embryonic or fetal
cells that are left behind after surgery and it is also used to treat certain types
of cancer, rheumatoid arthritis, and as part of an induced abortion.
Methotrexate treatment is most likely to be successful when B-hCG levels
are low (less than 5,000), during the first 6 weeks of pregnancy and when
the embryo has no heart activity. Common side effects of methotrexate
treatment for ectopic pregnancy include: Abdominal pain, vaginal bleeding
or spotting, nausea, vomiting, indigestion, fatigue and dizziness *.

With advances in the diagnostic procedures and surgical techniques,"
a variety of minimally invasive interventions® have been implemented to
treat interstitial pregnancy. The successful outcome in treatment of
interstitial pregnancy with the use of different methods depends on clinical
symptoms, gestational age, pregnancy viability, uteroplacental
neovascularization and the patient’s own views and preferences. Of these,
assessment of uteroplacental neovascularization around the cornual portion
of the uterus should be the most important factor in the determination of
which form of treatment is justified '2.
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Figure (II): TVS after 1 month of Methotrexate injection

Discussion:

Cornual pregnancy poses a significant diagnostic and therapeutic
dilemma. The interstitial portion of the fallopian tube is the proximal
portion that is within the muscular wall of the uterus. It is 0.7 mm wide and
1 to 2 cm long. Cornual (interstitial) pregnancy represents about 1% of the
ectopic pregnancies''. It carries a higher maternal mortality risk compared
with the more common tubal pregnancies. The associated maternal mortality
rate is 2%—3%, with four deaths reported in the Confidential Enquiry into
Maternal and Child Health report for 2000-2002°.

Risk factors for cornual pregnancy include past pelvic inflammatory
disease, previous pelvic surgery, uterine anomalies, the use of assisted
reproductive techniques, and ipsilateral salpingectomy '

The traditional management of cornual pregnancy was laparotomy
with either cornual resection or hysterectomy. More recently, conservative
therapeutic measures for early cornual ectopic pregnancy have been
advocated in published reports”>. Moon et al.” described three laparoscopic
methods which have been used successfully: The vasopressin electric
cauterization, the endoloop and the encircling suture methods. The authors
advised subsequent delivery by elective caesarean section before the onset
of labor because of the increased risk of uterine rupture. Bhaskar pal et al.’
reported the successful hysteroscopic management of cornual ectopic
pregnancy. Laparoscopic cornuostomy in the treatment of interstitial
pregnancy has also been reported '°.
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Postoperatively, the patient was kept in the Gynecology ward under
observation and her postoperative course was uncomplicated. On day 4 of
local MTX injection by laparoscopy, B-hCG was 3396 mIU/mL and on day
7 it was 840 mIU/mL. On TVS, mass size decreased to 1.4 x 1.3 cm, both
ovaries were normal and there was no fluid in the Pouch of Douglas
(Figure 1). The patient was given advice of no intercourse for one month
then discharged home with a weekly follow—up appointment in the
Gynecology clinic for serial serum B-hCG estimation and ultrasonographic
examination.

After one month of the local Methotrexate injection, the B-hCG was
less than 2 and on TVS, no mass was detected. The uterus was of normal
size and both ovaries were normal (Figure Il). The patient was advised to
take oral contraceptive pills (Marvelon—Ethynylestradiol, Desogestrel,
Organon) for six months, but due to poor compliance, she did not follow the
instructions. After 6 months from discharge, she came to the clinic with a
history of missed period for seven weeks and was diagnosed as intrauterine
pregnancy. She was followed up in the antenatal clinic as a high—risk
pregnancy because of her previous history of caesarean section and cornual
ectopic pregnancy. During the antenatal follow—up, ultrasound showed
small for gestation age at 3" trimester but no other abnormalities. Elective
caesarean section was done at 38 weeks and she delivered a baby girl of
2.365 kg weight with Apgar score of 8 at 1 minute, 9 at 5 minutes and 9 at
10 minutes. During the operation, the uterus was found weak at the right
cornual end. The patient was discharged on the third day of operation with a
healthy baby and no complaints, and was given an appointment in postnatal
clinic after 4 weeks.

)-rc_uu H M1 u'f Tis 0.1 E8C
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Figure (I) : TVS on day 4 of Methotrexate injection
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and a single intrauterine gestational sac (6 weeks) with a tiny fetal pole but
no cardiac pulsation. She was diagnosed as missed abortion.

Because the patient was symptomatic, she was admitted to the
Gynecology ward for management as a case of missed abortion at 8 weeks
by her last menstrual period. The next day, she was given misoprostol 400
micrograms vaginally (a synthetic Prostaglandin analogue, brand name
Cytotec ®). Six hours later, she started bleeding so, evacuation and
curettage were done under general anesthesia. Minimal tissues were
obtained and sent for histopathology. The patient was discharged with an
appointment in the Gynecology clinic. After 3 days, the patient came to the
emergency department complaining of passage of tissue and bleeding at
home. On examination, she was afebrile, normotensive and her abdomen
was soft with only mild suprapubic tenderness. Pelvic examination showed
that the cervical os was closed, and there was no cervical excitation or
tenderness. Although she went for curettage three days before, serum level
of B subunit of human chorionic gonadotropin (B-hCG) (done by
immunossary calibrated to WHO 3™ International Standard) was 5535
mlIU/mL. Histopathology results showed no chorionic villi. A 4D scan (GE
Voluson 730, 6.5 MHz transvaginal probe) suspected a right cornual ectopic
pregnancy with empty uterine cavity, and a gestational sac about 20 x 25
mm eccentric mixed echogenic shadow on the right cornu and mild pelvic
collection. Arrangements were made for emergency laparoscopy and
possible laparotomy and consent taking. Four units of blood were prepared.

Following the laparoscopic setup and under general anesthesia, the
patient was placed in steep Trendelenberg position. The patient was
monitored continually for blood pressure, electrocardiogram, transcutaneous
oxygen saturation, and end tidal carbon dioxide pressure. A vertical
incision was made subumbilically and a Verrus needle was inserted with the
tip aiming towards the Pouch of Douglas for insufflation. A 10 mm
laparoscope was inserted subumbilically and two 5 mm trocars were
inserted in the suprapubic region and lateral to the inferior epigastric
vessels.

We used 5 mm instruments: grasping forceps without teeth, bipolar
diatherming forceps and laparoscopic aspiration needle. Haemostasis was
secured and laparoscopic findings revealed right cornual pregnancy about
2.5 x 2 cm. It looked highly vascular. The rest of the uterus was normal.
Both ovaries and tubes were healthy. Seventy—five mg of Methotrexate
(MTX)—(antimetabolites) was injected locally in the cornual mass, and
bleeding points were cauterized by bipolar diatherming forceps.
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Transvaginal ultrasound is now able to delineate the eccentrically—
located gestation sac early on; together with high index of suspicion and
sensitive beta—human chorionic gonadotrophin (B-hCG) assay, it has made
possible a preoperative diagnosis of interstitial pregnancy at an early
gestational age before rupture occurs'.

Conservative management options include the local injection of
potassium chloride, the use of minimally invasive surgical techniques and
the administration of Methotrexate (1 mg of MTX per kg of body weight).
This can be given either locally into the gestation or systematically as a
single intramuscular dose or as multiple doses . CBC and LFT were
sampled every other day. Guided injection of MTX was performed either
under TVS guidance or by hysteroscopy or laparoscopy '

Conventional management typically results in cornual resection or
hysterectomy at the time of laparotomy. This not only has an immediate
impact on patient morbidity, but also the consequences on subsequent term
pregnancies are not clear and the risk of uterine rupture remains .

This case report concludes that local methotrexate provides a safe
effective method of treating cornual ectopic pregnancy. The use of
laparotomy with hysterectomy or cornual resection should be reserved for
those patients presenting late with a ruptured interstitial pregnancy, in whom
conventional treatment of interstitial pregnancy has been cornual resection
by laparotomy, local or systemic injection of methotrexate.

Case Report:

A 26-year old woman, G5P4A0, presented in the emergency
department of King Faisal Military Hospital, Southern Region, Khamis
Mushait, Saudi Arabia on the 5™ of October 2008 complaining of vaginal
bleeding, cramping and lower abdominal pain for one day. Her last
menstrual period had been 2 months before (August 5, 2008). She had not
been using any contraception. She had 3 normal deliveries, with babies’
weight of 3.1 kg, 3 kg and 2.7 kg consecutively. The last delivery was an
emergency caesarean section, 6 years ago with fetal weight of 3.2 kg.

The patient was normotensive, her weight was 75 kg and height was
142 cm. On pelvic examination, she had a slightly enlarged uterus with a
closed cervix and a tender right adnexum. Her haemoglobin concentration
was 12 g/dL, renal and liver function tests were normal.

A transvaginal ultrasonography (TVS) (Hitachi Model No. EUB 405
plus TVS probe 6.5 MHz) revealed an endometrial thickness of 12.9 mm
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Laparoscopic Assisted Treatment of Cornual Ectopic
Pregnancy — Case Report

Mona A. Almushait

Department of Obstetrics and Gynecology, Faculty of Medicine,
King Khalid University, Abha, Saudi Arabia

Abstract:

This case report describes a medical treatment of cornual ectopic
pregnancy which, in recent studies, was found to be safe, successful and
associated with less subsequent complications than the traditional surgical
treatment.

This cornual pregnancy was diagnosed by a positive high serum B-hCG
level and laparoscopic examination. Seventy—five mg of Methotrexate was
injected in the cornual pregnancy mass. The patient’s condition was followed
by sensitive quantitative serum assays and sonographic pictures. The patient
was discharged from hospital after seven days in good condition. On follow—
up, the cornual ectopic mass disappeared after two months. This was followed
by a successful pregnancy and an elective caesarean section delivery of a
normal mature baby.

Keywords: cornual pregnancy, laparoscopy, Methotrexate (MTX),
transvaginal ultrasonography (TVS), B human chorionic gonadotropin (j3-
hCG)

Introduction:

An ectopic pregnancy in the interstitial portion of the fallopian tube is
rare, occurring in 2-4% of all ectopic pregnancies'. It tends to rupture at a
more advanced gestation compared to tubal ectopic pregnancy, and when
ruptured, haemorrhage is usually profound *. The terms interstitial and
cornual pregnancy are used interchangeably in published medical reports'.

The reported maternal mortality has remained high in the range of 2—
2.5%, in contrast to 0.14% for tubal ectopic pregnancies'’. The mortality
rate of ruptured interstitial pregnancy is 2—5 times higher than that of tubal
ectopic pregnancy *.

Over 10, 000 ectopic pregnancies are diagnosed in the UK annually,
with the condition affecting 11 in 1000 pregnancies. Fortunately, although
the incidence of ectopic pregnancy has increased over the last 25 years,
there has been a decrease in the associated mortality®. This is most probably
due to improved diagnostic techniques allowing ectopic pregnancies to be
identified before the occurrence of high threatening events.
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FURLEY et al., (1987). This could be due to the fact that, the inoculum we
used, was from tissues of the naturally affected gazelles (ABU-EL ZEIN
et al., 2004) and not cell culture propagated virus, as in their case.

In Saudi Arabia, PPR has always been associated with sheep and goats.
However, where wildlife ruminants are in close contact, they can contract
the disease. This seemed to have happened in the latest outbreak of the
disease in the gazelles in KSA (ABU-ELZEIN et al., 2004), which
coincided with report of the disease in sheep and goats (HOUSAWI et al.,
2004).

The authors are of the opinion that, known PPR-susceptible wildlife
species, which are kept in zoos or as fancy animals, in Saudi Arabia, should
be included in the national PPR vaccination campaigns.
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Only the spleens and mesenteric lymph nodes, from the ailing two
sheep and one goat, gave positive reaction in the AGID test. A discernible
precipitation line was produced when each of the spleen or the mesenteric
lymph nodes' homogenate was reacted against the rabbit anti-rinderpest
hyperimmune serum. These lines merged to form a line of complete
identity.

The haemagglutinating activity of the virus isolated in the vero cell
culture and that contained in the spleen and mesenteric lymph nodes was
inhibited by the anti rinderpest hyperimmune serum.

Sero-conversion: Only the inoculated sheep and goats sero-convered,
the control animals didn't.

Discussion

Internationally-published information on PPR, in wildlife, is scarce
(FURLEY et al., 1987; Anon 1999). Although some wildlife species were
reported to succumb to PPR infection, (FURLEY et al., 1987; ANON,
2001), still the host range, of the disease is to be fully explored in them. In
countries, where PPR is endemic, e.g. in Africa, the Middle East and Asia,
close proximity between domestic and wild ruminants cannot be ruled out.
Such proximity is expected to aid in communication of PPR between the
susceptible species in both sides.

Nevertheless, presence of PPR susceptible species in zoos and as fancy
animals in some PPR endemic countries , can always create a fringe spot of
the disease.

Published data, denotes that PPR in wildlife, in the Arabian peninsula
was mentioned three times. In the first occasion, HAFEZ et al., (1987)
suspected PPR infection in gazelles and deer in Saudi Arabia, but virus
isolation was unsuccessful. In two other occasions, PPR virus was isolated
by Furley et al (1987), in the United Arab Emirates and by ABU-ELZEIN
et al., (2004) in Saudi Arabia.

The present study, indicated that the wildlife PPR virus isolate, which
was isolated by ABU - ELZEIN et al., (2004) gave salient clinical features
in the inoculated indigenous sheep and goats. The experimental sheep and
goats also sero-converted and the virus antigen was detected in their tissues.
Although the natural PPR was severe and lethal to the affected gazelles'
species, in the original outbreak (ABU-ELZEIN et al., 2004), it was non-
lethal to the experimental sheep and goats. This was also found by FURLEY
et al., (1987). However, the symptoms elicited by the experimental sheep
and goats in the present study were more severe than those reported by
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The mesenteric lymph nodes were considerably enlarged, pale and
oedematous (Fig.3). Numerous haemorrhagic spots (ecchymosis) were
observed along the mesentery. The mesenteric blood vessels were also
congested. Kidneys were pale. The liver was apparently normal.

Figure 3 Enlarged mesenteric lymph nodes

The pericardiac sac contained moderate amount of pericardial fluid.
Otherwise, no significant changes were detected on the cardiovascular
system.The spleens were relatively enlarged and congested. The abomasum
was spotted with numerous white raised nodules on the mucosal surface.
Similar nodules were also observed on the intestinal mucosa, but rather
smaller in size. The mucosa of the colons showed marked hyperaemia and
longitudinal haemorrhages.

Virus isolation:

The vero cell culture monolayers which were inoculated with buffy
coats, from the goats at fever, started showing cell rounding from day six PlI.
The observed CPE developed until day 17 when the whole sheet was ripped
off. The virus isolate was collected and stored in aliquots at -86°C until
used.

Virus Identification:
The PCR results received from the IAH Reference Laboratory Pirbright,
UK confirmed that the virus contained in the spleen tissue, was a PPR virus.
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was less affected. The inner surface of the upper lips contained a deep single
ulcer.

Figure 1.Cutaneous nodules on the upper lips of affected sheep

The lungs contained bilateral pneumonic foci, involving both right and
left cardiac lobes (Fig. 2). These foci were dark-red in colour and well
consolidated and firm in consistency. Other parts of the lungs were slightly
congested.

Figure 2 Affected lung showing consolidated cardiac lobe
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mesenteric lymph nodes, kidneys and from nodular lesion, around the
mouth, were collected for pathological examinations.

The inoculatated sheep and goats that didn't show clinical signs, other
than pyrexia, until the end of the experiment (20 days p.i.) were also
sacrificed and subjected to PM examination.

Virus isolation:
Buffy coats from pyretic sheep and goats were used to inoculate vero
cells as previously described by ABU-ELZEIN et al., (2004).

Virus identification: the AGID test as described by the OIE (ANON
2001), the haemagglutination inhibition (HI) as described by Ezeibe et al
(2004).

Spleen tissues were also sent to Pirbright Reference laboratory, UK for
examination by the PCR and comparison with other members of the genus
Morbillivirus. Such spectrum of viruses are only found in the Reference
laboratory.

Sero-conversion: Sera from all animals were tested for sero-conversion
using the AGID test as described by ABU-ELZEIN et al., (2004).

Results:

Clinical signs in the experimental animals:

Between days 3-7, post inoculation (PI), the three inoculated sheep
showed rise in their mean rectal temperatures, which peaked on day 4 PI
reaching 41.4° C. On day 9 PI, one sheep developed nasal discharge,
lacrimation, profuse diarrhoea, distress and cough.

The mean rectal temperature of the three inoculated goats showed rise of
temperature during days 2-8 P1, peaked on day 3 to reach 40.9° C. On day
10 PI, one goat showed profuse diarrhea, which lasted for three days.

None of the inoculated sheep or goats died. They were sacrificed when
appropriate.

None of the control animals showed rise in their rectal temperatures,
nor any observable ill-effects.

Pathology:

Significant pathological changes were only seen in the ailing sheep.
Tiny cutaneous nodules were present on the upper lips of affected sheep
(Fig. 1). These nodules were hard in consistency and palpable. The lower lip
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A successful experimental PPR infection has been reported (BUNDZA
et al, 1988). However, experimental infection using wild life isolate
(Dorcas islolate) yielded mild symptoms in the inoculated sheep and goats
(Furley et al, 1989). The aim of this work is to determine the virulence
profile of wild life isolate originated from gazelles (ABU-ELZEIN et al.,
2004).

Materials And Methods
Experimental animals:

Eight, apparently healthy, animals were used in the experiments. They
were four sheep and four goats aged between 8 and 14 months. All animals
were from local breeds except one locally bred Dorber sheep.

All these animals were tested for the presence of antibodies against the
isolated PPR virus, as an antigen in the agar gel immuno-diffusion test
(AGID) as described by the OIE (ANON, 2001), and were found negative.

The virus inoculum:

The inoculum used in the experiment originated from the gazelles, in
Saudi Arabia, which were hit by the PPR virus (Gaz/Zn/Sau/02), in March
2002 (ABU-ELZEIN et al., 2004).

The inoculum was made into 30% suspension from a pool of
homogenized spleen, liver, mesentric lymph nodes and lungs. The inoculum
was positive in the AGID against the rinderpest hyperimmune serum.

Following centrifugation at 1500 r.p.m for 10 minutes, the supernatant
was collected, antibiotics were added and used immediately in the
transmission experiments.

Animal Inoculation:

Three sheep and three goats received 3 ml of the inoculum
subcutaneously. Sheep and goats were kept together and were provided with
food and water ad lib. They were kept under close daily clinical observation.
One sheep and one goat were left as non-inoculated controls in a separate
confinement and supplied with food & water ad lib.

Whole blood in ethylene diamine tetraacetic acid (EDTA) was collected
during pyrexia; and serum was weekly collected from each animal.

Post-mortem examination :
Sheep and goats at moribund, were sacrificed and post-mortem (PM)
examination was performed on them. Samples from the spleen, livers, lungs,
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Clinico-pathological Response of indigenous sheep & goats to
a virulent gazelle Peste des petits ruminants virus (PPRV)

Abdulmohsen Al-Naeem, EL-Tayb Abu-Elzein”, EL-Mahi
Abdelsalam, Fahad Al-Hizab, Fadhel Housawi and Adel AL-Afaleq

!College of Veterinary Medicine and Animal Resources, King Faisal University,
Hofuf, Al-Ahsa, Saudi Arabia
“Idac Labs., ARASCO, Riyadh, Saudi Arabia

Abstract :

Experimental studies were conducted in an indigenous Saudi sheep and
goats using a virulent Peste des Petits Ruminants (PPR) virus isolate, which
caused great losses in a number of species of gazelles, in 2002, in Saudi
Arabia. Both experimentally infected sheep and goats succumbed to the
disease. Although the clinico-pathological response was classical in
experimental sheep and goats, still it was not as severe as it was seen in the
natural outbreak in gazelles. Some interesting observations were recorded in
the experimentally-infected sheep and goats. The possible communication of
the disease between wild and domestic small ruminants in the country was
discussed.

Key words:
PPR Virus, gazelles, experimental infection, sheep & goats.

Introduction :

PPR is a disease of sheep, goats and other small ruminants. PPR was
first described in Cote d,Ivoire in west Africa in 1942 (TAYLOR, 1984).
Afterwards, it was recorded in subsaharan Africa, Egypt, Middle East and
South East Asia (TAYLOR, 1984).

The causative agent is a Morbillivirus of the family Paramyxoviridae. It
is closely related to the rinderpest virus.

Where PPR is endemic, it has always been associated with infection in
sheep and goats. Existence of the disease in the wild small ruminants is
rather rare (FURELY et al., 1987). On the other hand, the species of the
wild ruminants affected by PPR are limited so far (ANON, 2001). The
confirmed susceptible wild small ruminants to PPR are Dorcas gazelles,
Gemsbok, laristan sheep and the Nubian ibex.

The first record of PPR in Saudi Arabia was made in 1990 (ABU-
ELZEIN et al., 1990). In that occasion, it only involved sheep and goats. In
2002, the disease was reported in gazelles kept under semi range conditions
(ABU-ELZEIN et al., 2004).
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5 Conclusion

Measurements of traffic noise levels generally show levels in excess of
70 dBA at all locations. These levels are generally higher than accepted
standard criteria of maximum permissible level of 60 dBA. As the demand
for more transportation anticipated in recent future due to the high growth
rate of population in the KSA will evidently worsen the traffic pollution
problem. This emphasizes the need for considerations of urgent action in
order to limit the traffic noise pollution.

Renovations of most of the major street of Al-Khobar are being carried
out by the municipality to accommodate the increasing number of vehicles
on the roads. Apparently, this will not solve the problem of noise pollution.
However, the following suggestions can be considered:

- Stricter adherence and respect of speed limit assign to the roads.

- Expansion, improvement and encouragement of public transportation.
- Limitation of the number of private cars on roads.

- Revision of driving license regulation specially age wise.

- Use of road texture with low noise generation.

- Enforcement of national noise level standard specifications for imported
car.

The limitations of time, manpower and finance was particularly limiting
of this study to one city of KSA, Al-Khobar. However, the need to carryout
further more investigations of expanded scope over the main cities of the
kingdom are of greater importance. Further more, this study confirmed the
lack of technical data and statistical information on traffic noise, as well as,
the urgent and important need to establish local traffic noise criteria. The
establishment of a center for noise pollution monitoring can go along way to
over come limitations and address all pertinent aspect of noise pollution
control.

Acknowledgements:
The researcher acknowledges sponsorship and financial support of this study
by the Deanship of Scientific Research, King Faisal University.

178



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol. 10 No.1 1430 (2009)

2¥peps| S3A

0
11:00:00 AM AM 03:00:00 PM PM 07:00:00 PM PM 11:00:00 PM PM l}.’:!:i:![):()()I AN AM 07:00:00 AM Al
LiAeg LASMax LASMIn
sor: O28/2004 07:36:51 PM PM - 07:38:51 PM PM LAeq=72.6 dB LJ 76.3 9B LAPK{MaxP)=91.3 dB LASMIn=62.7 dB
Figure {7 Traffic noise profile of Twenty eight strect (Pepsi street) measured on Tiesday |
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However, the Laeq also drops to 70 dBA from 8:10 pm to 9:38 pm and
with a minimum traffic noise level of 68.8 dBA at 9:00 pm and maximum of
78 dBA at 3:48 pm. Comparisons of the recorded traffic noise with
standards for similar land use shows that, the Laeq €xceeds the standard by
15 dB at day time, by more than 13 dB at the evening and by more than 20
dB at night time. Spectral analysis (Figure 4b) for the average level also
indicates similar trend as explained by previous cases for Dhahran and King
Abdulaziz street. The percentile level (Figure 4c), the Lio also shows 75.3
dB, the Lgo is 54.5 dB and the Lsg is 66.3 dB. All readings also exceed the
standard limits as similar to cases of other streets. Average measured level
of traffic noise level comes to about 87 dBA. The percentile level also
shows similar trend, the Ly is 84.5 dB, Lo is 78.6 dB and Ls is 78.6 dB.

The traffic noise profile of twenty eighth street (Pepsi road) shown in
Figure 5a, similarly shows consistent trend which generally exceeds 70
dBA, during all the monitoring period. However, at nighttime from 12:00
midnight to 5:32 am the Laeq level recorded below the 70 dBA. The
minimum Laeq noise level during this duration comes to 56.1 dBA at 3:28
am, and maximum of 82.1 dBA recorded at 4:42 am. Comparisons of noise
levels with standards shows that, daytime Laeq measurements exceed the
maximum limit by 13 dB. Similarly, the standards are exceeded by 17 dB
during evening and 15 dB at night.

Figure 5b show spectral analysis for the average noise level of twenty
eighth street (Pepsi road) also indicates similar trends as previous streets.
The percentile levels in Figure 5c, the Lo shows 75 dB, the Lo is 66.6 dB
and the Lso is 72.7 dB. Comparing these readings is also shown to exceed
Japanese standards for daytime limit of 60 dBA.

Comparing of measured data of traffic noise levels at the different
locations in Al-Khobar main roads generally showed a common
characteristic of higher level of noise pollution over all measurement
locations. The noise profile also shows similar tendency. Dhahran street
traffic noise unexpectedly showed higher level than king abdulaziz and
Pepsi streets, it was rather anticipated to have a clear reduction in level due
to the added width of the street and measurement location beside low traffic
lane. The fact that Pepsi street showed higher level than king abdulaziz
streets can be explained as due to reduce street width.
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dBA set by the standard by about 11 dB, at day time. Similarly the
maximum limit of 55 dBA set by the standard is exceeded by about 17 dB at
the evening. Also the maximum limit of 50 dBA set by the standard is
exceeded by 12 dB for night time at 3:52 am. This indicates serious traffic
noise level problem at all times at this street. Urgent resolution is evidently
required, particularly with realistic expectation of increased high traffic
volume in near future consistent with increasing rate of population growth
in the kingdom.

Converting spectral analysis for the average level shown by figure (2b)
into dB, illustrates the behavior of typical spectrum for freely flowing traffic
streams characteristics. This shows a maximum level at frequency of 63 Hz,
which represents the firing frequency for the majority of vehicles at cruising
speed. High level around frequency 1 kHz is recognized to be due to tire and
wind noise.

Figure 2c shows the percentile levels. The L10 which represents the
peak level and is shown to be about 76.3 dB. The L90 which represents the
traffic noise background level is measured as 57.7 dB. The L50 level is
measured at about 68.2 dBA. Comparing these readings evidently indicates
that they exceed other international and Japanese standards for daytime limit
of 60 dBA.

Traffic noise profile measurements for king abdulaziz Street also show
similar profile to that of Dhahran street shown by figure 3a. Traffic noise
show a constant trend of LAeq level exceeding 70 dBA over the monitoring
period but with lower levels below 70 dBA from 10:35 am to 5:51 am.
Minimum traffic noise level recorded at 2:37 am of 50.4 dBA and maximum
of 75.6 dBA recorded at 6:39 am. Comparing the recorded levels with
standards for similar land use show that, at day time the LAeq level exceeds
the maximum limit by more than 11 dB. Similarly, at the evening the
maximum limit is exceeded by 15 dB and at night time by more than 10 dB.
The spectral analysis of the average level shown by figure 3b, also shows
similar behavior as noticed on Dhahran street. Figure 3c shows the
percentile levels The L10 is 76.5 dB and the L90 is 62.6 dB and the L50 is
69.4 dB.

Traffic noise profile measurements for Amir Turki Street shown in
Figure 4a, also show similar profile. The measurements obtained indicate
fluctuation of traffic noise level for most of the time, although exceeding the
70 dBA level during all of the monitoring period. The LAeq level is more
than 75 dBA from 8:15 am to 8:10 pm and from 12am mid night to 3:30 am.
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ii. King Abdulaziz showed traffic volume exceeding 6600 cars per hour
sampled at 7:30 am and speed limit of 60 km/h. Ambient temperature
recorded was 35°C, relative humidity 60 %, average wind speed 1.2 m/s
and maximum 2 m/s. The measurements of traffic noise level was
recorded over 24 on workday (Sunday) starting from 7:25 am.

iii. Amir Turki street showed traffic volume exceeding 5000 cars per hour
sampled at 8:30 am and speed limit of 80 km/h. Ambient temperature
recorded was 32.5°C, and relative humidity 61 %, average wind speed
1.0 m/s and maximum of 1.8 m/s. The monitoring was conducted twice
for this street, during weekend day and workday. The primary intention
was to observe the difference due to traffic noise during working days
and weekends. Traffic noise level monitoring during weekend was
recorded over 24 hour, starting from 7:40 am. Monitoring on workday
was conducted for 11 hours period from 7 am to 6pm.

iv. The traffic volume at the Twenty eighth streets was shown to exceed
4200 cars per hour sampled at 8:15 am and speed limit of 60 km/h .
Ambient temperature recorded was 32.0 ° C, relative humidity 27 %,
and average wind speed 1.0 m/s and maximum of 1.7 m/s. Similarly the
measurements were recorded over 24 hours duration workday.

3. Results Analyses:
Traffic noise characteristics are explained by three sets of measurements
which dealt with the following main aspect:
i. Traffic noise profile, which was measured by three main descriptors,
LAeq, LASmax and LAS min
ii. traffic noise spectral analysis, and

iii. percentile level of traffic noise.

The traffic noise profile measured at Dhahran street is shown by the
diagram of figure (2a) and represented by three curves for equivalent sound
pressure level in dBA, minimum level and the maximum level. The traffic
noise profile over the 24 hour monitoring period for Laeq and Lasmax and
Lasmin, generally showed consistent trend for levels exceeding 70 dBA,
except from 1:20 am to 5:26 am which indicated lower noise levels below
70 dBA. Minimum traffic noise level recorded at 3:52 am of 62.3 dBA and
maximum of 75 dBA at 4:28 pm.

Comparison of monitored traffic noise levels shown in the figure with
adopted noise standards of table (1), for the commercial/Residential area
clearly indicate that, the LAeq generally exceeds the maximum limit of 60
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explained by the difference in normal sleeping hours in different countries
[15, 17].

For the purpose of this research the Egyptian criteria, of three periods
durations, was adopted. The adoption of Egyptian criteria can be justified by
the similarity of characteristics with saudi life style. However, further
investigation is required to establish suitable local saudi traffic noise
criteria. The Egyptian criteria is regulated by the Ministry of Environment
institute, and expressed by the environmental law number 4 of year 1994
and its executive regulation, which determined the maximum permissible
limit for noise intensity in different areas as shown in table (1) [18].

Table (1)
Egyptian statutory standards regulations adopted.

PERMISSIBLE LIMIT FOR NOISE
TYPE OF AREA INTENSITY DECIBLE (A)

Day time after time Night time

Commercial, administrative and
downtown areas
Residential areas in which can be
found some workshops or
commercial establishments or which
are located on a main road

55 65 50 60 45 55

50 60 45 55 40 50

Residential areas in the city 45 55 40 50 35 45
Residential suburbs with low traffic 40 50 35 45 30 40
Residential rural areas, hospitals and 35 45 30 40 25 35

gardens
Industrial areas (heavy industries) 60 70 55 65 50 60

2.6 Conditions at measurements locations

Traffic noise measurements were conducted at the four locations of the four

main streets in Al-Khobar area, the following conditions were observed

during the monitoring periods at the different locations.

i. Dhahran Street showed traffic volume exceeding 7200 cars per hour
sampled at 7:30 am and speed limit at low speed lane of 60 km/h and at
high speed lane of 80 km/h. Ambient temperature recorded was 32.4 ° C,
relative humidity 38%, average wind speed 0.7m/s and maximum of
1.5m/s. The measurements of traffic noise level were recorded over 24
hour on workday (Sunday) starting from 7:56 am.
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supporting this project and provided for by the Deanship of Scientific
Research.

Measurement of weather parameters were acquired using portable
weather station and recorded data for wind speed, direction, temperature and
relative humidity. Traffic information density and car numbering count were
collected based on direct human counting.

2.4 Measurements indices

The traffic noise statistical descriptors used in this study included the

following main descriptors [14, 15]:

i. Equivalent continuous sound level (Laeq), Which is defined as the
steady-state sound that has the same A-weighted level as that of the
time-varying sound averaged in energy over the specified time interval.

ii. X-percentile- exceeded sound level ((Lax). This expresses the fast, A-
weighted sound level equaled or exceeded at certain standard set
percentages (x %) of the sample time. Most commonly used are L, Lso,
and Lgo, corresponding the levels exceeded 10%, 50%, and 90% of the
time, consecutively.

2.5 Traffic noise criteria

An environmental quality criterion for traffic noise is generally required
to be maintained in order to protect human's health and preserve the living
environment. Saudi standard organization (SASO) was contacted looking
for local traffic noise criteria but was not able to provide any reference
standard criteria in this regard. It was evident, however, that no local saudi
standards describing road traffic noise criteria were available. Therefore, it
was necessary to look at criteria used in other countries in order to consider
appropriate guidelines to be used in this research.

Comparison of road traffic noise criteria used for residential areas for
different countries, indicate greater variation in noise criteria adopted by
different countries [17]. These variations can be attributed to numerous
factors, which included; differences in lifestyle, climate conditions and city
design. This makes international harmonization of noise limits impossible.
Another variant comes from the fact that, noise assessment is carried out
using varying reference time duration for measurements, depending on the
country. The time duration range from one duration over 24-hours, or two
durations (daytime and nighttimes), or three separate durations (day,
afternoon and night). Further more, the periods over which the night time
Laeq are calculated also varies considerably from one country to another,
and sometimes between regions in one country. This may partly be
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2.2 Measurement protocol

Noise data's collections were performed over twenty four hour period
and at two minutes sampling intervals during working day for all selected
location. Amir Turk street was monitored twice, during working day and at
weekend. Measurements were anticipated to show typical daytime and
nighttime noise levels at main street in Al-Khobar. The noise profile at each
location represented the quietest and nosiest periods of the day recorded, as
well as the effects of rush hour traffic noise. All measurements were
handled in accordance with international standard (1SO 199/1, 2, 3) [14].

Figure (1) : show roads under investigation and locations
positions of traffic noise measurements

2.3 Measurement setup

Traffic noise levels measurements were conducted using investigator
type 2260, Outdoor Gear Type 3592 and Outdoor Microphone Kit of B&K
products [15]. Outdoor Microphone Kit UA 1404 shields the microphone
and preamplifiers against weather and wind noise and ensures proper
frequency response and directional response according to IEC and ANSI
standards. The measurements were initially stored in the investigator and
then transferred to computer in the laboratory using evaluator software type
7820[16]. These instruments used for the conduct of the measurements were
provided by the acoustics laboratory of the Building Engineering
Department, of the College of Architecture and Planning of King Faisal
University. Other needed equipments were purchased through the fund
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past decades to became a node for commercial activity characterized by
modern and beautiful building and recreation sites. Al-Khobar is currently
serviced by several excellent collector roadways. The city centre is bordered
by Dhahran street, King Abdulaziz street, AL Amir Turky road (old cornice)
and 28th street (pepsi road) [12,13].

Traffic noise monitoring in Al-Khobar city was conducted at critical nodes
of problem roads. These were identified by careful study of city main roads
with high traffic volume and included; Dhahran street, king Abdulaziz street
and Amir Turki street and 28 streets. These four main streets were selected
for the purpose of the study :

i) Dhahran street is the major road in Al-Khobar city with a width of 80
meters with five lanes in each direction.

i) King Abdulaziz Street is the second major road in Al-Khobar city with a
width of 60 meters with four lanes in each direction.

iii) Amir Turki Street is the third major road in Al-Khobar city with a width
of 50 meters with three lanes in one direction and five lanes to the sea
side.

iv) Twenty eighth streets is the forth major road in Al-Khobar city with a
width of 30 meters with two lanes in each direction.

A total of four locations were selected for monitoring and are referred to
on map provided by figure (1) as :
- Location A, at Dhahran street, opposite to Baglaf multistory building, in
front of Habitat shop (al Manzel commercial),

- location B, at King abdulaziz street, opposite to multistory building in
front of Antennal shop (ALARIALAT AL ALAMIUAH),

- location C, at Amir Turki street, opposite to multistory building, in front
of bookstore shop (Jarir bookstore), and

- location D, at 28th street, opposite to multistory office building, in front
of aluminum shop (al-w opposite to akeel aluminum showroom).

The measurements locations were selected to ensure the following main
practical criteria:
- Proximity to multistory building; having mixed uses such offices or
residential and commercial development,
- adjacency to main road with high traffic flow,
- provision for ensuring security of the measuring equipments; and
- validation of traffic as prime contributing source to measurements.
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The seriousness of the traffic noise as the major source of
environmental pollution was clearly exposed by a number of previous
studies [1]. Survey studies conducted in Germany and Vienna showed that
road traffic noise effects were particularly acute in urban areas and
contributed significantly to the overall noise pollution [2, 3]. Similarly, the
seriousness and excessive impact of urban noise on the population was
explored by previous survey studies. These generally confirmed that the
major portions of population were commonly exposed to an A-weighted
noise levels exceeding 65 dB [4-6]. Due to these numbers, it is evident that
the control of the noise emission from road vehicles is of paramount
importance for the reduction of environmental noise.

Noise measurements commonly conducted at various cities used
measurement indicators represented by the mean values of the statistical
noise levels L90, L50, L10, i.e. representing noise levels exceeding 90 per
cent, 50 per cent and 10 per cent of the measuring time, consecutively.
These measurements of environmental noise pollution showed closeness of
data obtained and evaluated for the different indicators. The results also
confirmed the greater impact due to road traffic noise during day time which
generally exceeded environmental standards by more than 10 dBA [7]. The
excessiveness of noise levels from set noise standards were also established
by studies at different urban centers and cities [8]. Very higher noise levels
were recorded in excess of LAeq=80 dB in residential areas. Such high
noise levels were shown by social surveys carried out simultaneously to
cause sever and serious irritation, as expressed by majority of population of
73.8% [9].

Traffic noise problem were also explored in Saudi cities of Jeddah and
Riyadh. These similarly confirmed that the intensity of noise levels
exceeded set standards and limits of dissatisfaction [10, 11]. This raised the
need to address noise pollution problems and particularly traffic noise in
major local urban cities. It is essential to investigate the extent of traffic
noise problems and to high-light the danger of environmental deteriorations
that can be ensued and to explore the effectiveness of corrective and
planning measures. This study, thus, explores these issues raised and taking
the city of Al-Khobar as one of the major modern Saudi cities as study case.

2. Methodology
2.1 Site selection

Al-Khobar, located in Eastern Province of Saudi Arabia, was selected as
typically representative modern city to perform the study on aspect of local
noise pollution. Al-Khobar witness extensive urban development over the
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Assessment of Traffic Noise Pollution in Al-Khobar,
a Typical City in the Kingdom of Saudi Arabia

Abdulaziz 1. Al-Ghonamy

College of Architecture and Planning, Building Technology Department,
King Faisal University, Dammam, Saudi Arabia

Abstract :

The paper reports on a survey of the traffic noise pollution in al-Khobar
city. The main objective of this study was to evaluate traffic noise pollution
in the kingdom of Saudi Arabia (KSA) cities. Four major streets were
monitored: those are, Dhahran, king abdulaziz, Amir Turki street and twenty
eight. The monitoring was conducted for a duration of 24 hours for most of
the selected locations. Equivalent A-weighted sound pressure level (Laeg)
index was used, and the effect of workday and weekend traffic were
investigated. A variation noticed in the results.

The results indicate that traffic noise levels in al-Khobar are higher than
those recommended by noise standards for the day, afternoon and evening
periods residential and commercial areas. Spectral analyses of the sound
pressure show consistent behavior of typical spectrum of freely flowing
traffic stream. The study confirms the urgent need to establish a center in the
Kingdom of Saudi Arabia for noise pollution monitoring and to develop local
traffic noise standards.

Key word:
noise pollution assessment, traffic noise, KSA noise survey.

1. Introduction :

Environmental pollution is a major issue of concern for most modern
cities nowadays. Noise is one of the major contributors to environmental
pollution with road traffic most widespread source of noise and primary
cause of annoyance and interference in all countries. Noise reduction, thus,
attained urgent resolution priority in affected developed countries, where
noises surveys were conducted and peoples responses extensively
investigated, for the purpose of establishing bylaws and regulations for
noise control [1, 2].

The Kingdom of Saudi Arabia (KSA) experienced fast development,
with rapid growth of cities and extensive urban extensions and high
population growth. This evidently accelerated the demands for increased
transportation facilities, i.e. cars, bus, trains, airplanes etc... and with
subsequent increased impact of noise pollutions in main local urban centers.

165






Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol. 10 No.1 1430 (2009)

(OSEM) gy guaill o llaill do glaio o = 52 8 il
ollall yagmti gle ailiysaig Slagilll galai ggtigdll olsd il

Pl des 03 e

Iusgacall Ly pall A5alell ¢ Laysall igaa

1 oadldl

(FBP) aall aladl dala w¥ls jogeatll Ll ool ddles 2 aust
Googuaill allaitl Laglaia o 5 o ally (ML) Lllin undi allaiy ygunilly
Emdl Caugrg, inenidesVl alal,ull 2 yg all Lt uling Cag, o1l (OSEM)
e s Gadaty ol prallaill alasily clldg 5y suall 3392 &laa 1 Il
Gl 353 2. (bl ddande (ol adg allasll jygai ol s elae ol
Gimia g g1 Ay rallaill (et meddl Ja s La Ll dygysall 7 slacll Lo L
sygmall O LySlall g el mla Ll ol s IO agwpll Gela d¥l doliill auyss
5ygmally cysd Le 15] Glogdill (e sl Loy @Ilall dmsly jue FBP (e 130
allad sl s Gyl 553 2 Licsd clilia ) s 1208y . OSEM (e 5Ll
allas Lasly el Gl w1 pall Leailly aadl 20 yadl das ot Uiy I 28Ls| OSEM
Gy S de oill L3000y jguall 53 2 (peusd S a8 40 s 1283 OSEM
Leesi @l yan oy ad LUFBP allay Joes Jom o disney OSEM allas (o wso s

|

163



Assessment of OSEM & FBP Reconstruction Techniques in Single Photon .. Saud H. Al-Lehyani

References :

1.

10.

11.

Byrne CL: Accelerating the EM-ML algorithm and related iterative algorithms
by rescaled block iterative methods. IEEE Trans Image processing; 7:100-
109(1998).

Dey D: Improvement of SPECT using radionuclide transmission attenuation
MAPS [Dissertation]. The University of Calgary, Calgary, Canada, (1998).

Hudson HM, Larkin RS: Accelerated image reconstruction using ordered
subsets of projection data. IEEE Trans. Med Image 13: 601-609, (1994).

Lange K, Carson R: EM reconstruction algorithms for emission and
transmission tomography. J Comput Assist Tomogr 8: 306-316, (1984).

Rockmore AJ and Macovski A: A maximum likelihood approach to emission
image reconstruction from projections. IEEE Trans. Nucl Sci 23: 1428-1432,
(1976).

Rusinek H : SPECT reconstruction techniques. In : Karamer EL Sanger JJ,
editors. Clinical SPECT imaging. New York, USA: Raven Press, Ltd., 43-
67(1995).

Shepp LA Vardi Y:Maximum likelihood reconstruction for emission
tomography.

IEEE Trans Med Imaging Ml; 113-122(1982).

8) Walrand SH, Van Elmbt LR, and Pauwels S: A non-negative fast
multiplicative algorithm in 3D scatter compensated SPET reconstruction. Eur
J Nucl Med 23: 152-156(1996).

Boelloard R, Van Lingen A, Lammertsma AA. Experimental and clinical
evaluation of iterative reconstruction (OSEM) in dynamic PET: quantitative
characteristics and effects on kinetics modeling. J. Nucl. Med. 2001; 42:808-
817.

Gremillion T. and Hu D. Verification of Neural Network Based Algorithm for
Crystal Identification of PET Block Detector., Siemens Medical Solutions,
Molecular Imaging, Knoxville, TN, USA (2008).

Tomas, G G.; .; Nichols, M B Palestro, C J. Iterative Reconstruction versus
Filtered Backprojection for Detection of Parathyroid Lesions in Primary
Hyperparathyroidism. Clinical Nuclear Medicine. Tronco, 31(2):120, 2006.

162



Scientific Journal of King Faisal University (Basic and Applied Sciences) Vol. 10 No.1 1430 (2009)

=

» - - - -

>
OSEM RECONSTRUCTION TECHNIQUE

:"M':N:.’ u:ll:ulnn'ul i

- - - - -

=
» » - - -

FBP RECONSTRUCTION TECHNIQUE

Fig. (3) : The transverse slices with metastatic lesion detected in the right
pedicle of the vertebrae with different reconstruction technique (OSEM and
FBP)

Conclusion :

The results obtained revealed that the total count with OSEM
reconstruction is higher than that obtained in case of FBP which lead to
improve the scintigarphic image quality in addition to good resolution due
to the OSEM high algorithm accuracy. This parameters will enable the
physicist to discover abnormality and interpret the scintigraphic image
accurately
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Table
Variation of slice counts with respect to(é?fferent reconstruction techniques
Slice FBP technique OSEM technique

number Mean Max Pixel Mean Max Pixel
counts counts position counts counts position

1 85.48 1265 30,13 1129.7 14890 42,22

2 103.88 1633 36,19 11 61.85 16000 29,13

3 106.33 1470 36, 16 1153.24 15628 31,13

4 105.78 1541 33,18 1110.18 15642 24,18

5 101.67 1390 34,16 936.74 13555 23,20

6 86.09 1330 31,17 731.35 10972 31,13

7 66.46 1067 25,18 569.10 8385 24,17

The OSEM method is promising for practical use. OSEM offers the
benefits of EM without the computation burden that may hinder processing
speed. An order reduction in computations will assist in making real time
processing of SPECT data available with current technology. OSEM is also
suitable for arbitrary sequence of projections, in case patient movement
during the data acquisition. OSEM is applicable in SPECT where it provides
an order-of- magnitude acceleration over FBP with suitable restoration
quality.

The diagnostic accuracy of SPECT imaging depends on used
reconstruction technique. Transverse slices with metastatic lesion detected
in the right pedicle of the vertebrae with different reconstruction technique
(OSEM & FBP) (Fig.3). From this figure we can see that the resolution with
adequate contrast is improved with OSEM more than FBP reconstruction
technique. This is clarified from the ability to distinguish between different
ribs around the vertebrae, ability to distinguish between the body of the
vertebrae and it's right pedicle which mean that more accurate localization
of the tumor with OSEM reconstruction technique. Also results show that
there is an increase in the noise of the center image with FBP technique
which results in less accurate quantitative localization of the tumor in the
FBP technique. It is possible to conclude that OSEM improve resolution,
and gives good lesion detection and accurate quantization as also indicated
by Boelloard R (2001)..
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FILTER BACKPROJECTION RECONSTRUCTION TECHNIQUE

ORDER SUBSET RECONSTRUCTION TECHNIQUE

Fig (1) : Transaxial image reconstruction of a cylindrical phantom filled
with  Tc-99m with different reconstruction technique, iterative
reconstruction Technique (OSEM) and filtered back projection technique.
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Fig (2) : Shows the counts profile with respect to position for different
reconstruction technique.
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Discussion :

The major advantage of iterative over analytical algorithms is to
accurately model emission and detection process. Furthermore, iterative
algorithms allow statistical noise models to be included. Also, provided that
some kind of regularization is used, images obtained with iterative
algorithms are more acceptable. On the other hand, filter back-projection
(FBF) as a linear algorithm produces images which are nearly spatially
invariant and object independent resolution (Tomas, G.G. et al. 2006). Pure
OS-EM produces images, which posse’s unacceptable noise properties as the
iteration number increases.

The resolution of the active rods was measured using a phantom insert
where the hot lesions are in the non —active medium. We can show that the
constant of active rods decreases when the diameter of the rods approaches
zero. lterative reconstruction techniques separate small lesions from each
other better than the FBP method (Figl). Activities profiles drown through
the eight active rods demonstrate the separation of the small lesion. The first
six rods are well seen when using iterative reconstruction methods, but FBP
can not separate the fifth and six rods from each other. Rods seven and eight
are scarcely appreciable, because their diameter is too small (5.9 and
4.7mm) for adequate separation. Also the edge artifact of the phantom tank
is greater in the image reconstructed by the FBP algorithm(Gremillion T.
and Hu D, 2008). Activity profile drown through the hot spheres
demonstrate that the FBP image is often blurred also more noisy than
image which are reconstructed iteratively (OSEM), this means that there is
an improved in resolution in the image with OSEM reconstruction technique
(Fig. 2). There is a decreasing in counts of reconstructed slices by FBP
technique and increasing in counts of the same reconstructed slices by
OSEM technique, this means that there is an improvement in image quality
and quantitative accuracy with OSEM technique (Table 1). Therefore
OSEM can displace the FBP technique.
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algorithm so called ordered subsets expection maximization (OSEM)
algorithm, has become a widely used reconstruction method in SPECT
(Hudson HM, Larkin RS 1994 and Tomas G.G. et al. 2006).

In ML-EM, each iteration involves the estimation of all projections,
whereas in OSEM the projection data are divided or grouped into ordered
subsets, where each subset contains a set of regularly spaced projections.
Thus each subset contains an equal number of projections. Thus each subset
contains an equal number of projections. The conventional ML — EM
algorithm reconstruction goes forward subset by subset. That is why the
OSEM calculation accelerates reconstruction. The subset number is the
speed-up factor and it is required that subsets are in the balance. The sum of
counts in projections forming the subsets is equal for all subsets. The
number of projections must be divisible exactly by the number of subsets. If
only one of the subsets is selected, the situation is equivalent to the
conventional ML — EM algorithm and in this case all the projections of the
projection data will be calculated. Thus ML-ME is a special case of OSEM
when the number of subsets is one (Dey D 1989 and Hudson HM, Larkin
RS 1994). The aim of this work is to compare between the effects of
different reconstruction techniques (FBP and OSEM) on the image quality
using SPECT phantom and applied with bone scintigraphy.

Materiala and Methods :

The contrast and resolution measurements were performed using the
SPECT phantom. .The phantom is an acrylic water tank was filled with
uniform radioactive water. The diameter is 215mm and the tank is 300 mm
long. The phantom tank consists of two different inserts. The first insert
measures resolution simulating non-active “cold" lesions. The insert
contains seven plastic rods, the diameters of which are 22.4, 17.9, 14.3,
11.4, 9.2, 7.3, and 5.9 mm. The other insert uses active “hot" lesions,
containing nine pairs of holes, the diameters of which are 38.1, 22.4, 17.9,
14.3,11.4,9.2, 7.3, 5.9, and 4.7mm. The inserts of the phantom were placed
into the water tank cylinder. The image acquisitions were carried out with
Sopha DST-XLi double head gamma camera using ultra high resolution
collimators. The number of PMTs was 98 per detector. SPECT acquisitions
were performed using 180° orbit for each detector. A symmetrical 20 %
wide energy window for the acquisition was centered. SPECT imaging was
carried out with the matrix 128 x 128 matrix size at the rate of 20s per
projection.
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taken of each projection (for each projection bin) and the data are multiplied
by frequency filter. Finally, the inverse Fourier transformed and filtered data
are back-projected to form the image. The method contains two main
operations, filtering and backprojection.  There are also iterative
reconstruction methods are available for reconstruction. lterative solutions
depend on iterations trying to yield successively better approximations.
Iteration is a repeated calculation process in which the algorithm calculates
all the projection data several times during the process. Calculations are
repeated and hence the following iteration is always slightly better than
previous one. The iteration continues until errors reach a prescribed limit.

A maximum likelihood (ML) approach to emission image reconstruction
from projections was introduced by Rockmore and Macovski (Rockmore
and Macovski 1976). This approach is an estimation of the measured
radiation profiles trying to find the best result (likelihood) for the observed
projection data. In the iterative calculation, it is possible to use expectation
maximization (EM) algorithm on projection and backprojection calculation.
The EM algorithm is an iterative technique for trying to find the maximum
likelihood estimate. The ML-EM technique was found independently by
Shepp and( Vardi 1982 and Lang and Carson 1984).

The ML-EM algorithm according to the formulation for SPECT gives
n
7 Y

>.C..
booxg i YRGj AR
I

Where yj : is the required set of projection, the estimate of the source
/l?activity map after nth iteration and cij the probability that a photon

emitted by source element located in j will be detected at location i of the
projection. The projection Cijmust include the photon attenuation and

scattering in the patient body and the camera response function (Lange K,
Carson R 1984 and Walrand SH, Van Elmbt LR, and Pauwels S 1996).The
ML-EM algorithm has proved to be effective, but unfortunately also a slow
reconstruction in SPECT. Several methods have been proposed to accelerate
the speed of the ML-EM algorithm (Byrne CL 1998 and Walrand SH, Van
Elmbt LR, and Pauwels S 1996) ). These were based on different
accelerating algorithms, but without any one gaining wide spread clinical
acceptance. One of the most widely used accelerating techniques in SPECT
imaging is the order subset (OS) algorithm. It was introduced by Hudson
and Larkin in 1994 and was added into the expection maximization
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Abstract :

Filtered back projection (FBP) method and maximum likelihood
expection maximization (OSEM) method are currently used for reconstruction
of SPECT images in clinical studies. The aim of this work is to compare the
image quality using different reconstruction techniques of a SPECT phantom
as applied to bone scintigraphy. The resolution and contrast of the hot spheres
were observed using a phantom insert with OSEM and FBP techniques. The
activity profile, drown through the hot spheres demonstrates that the FBP
image is often blurred and more noisy than the image which reconstructed
iteratively using OSEM. This means that there is an improvement in
resolution of the image with OSEM reconstruction technique. There is a
decreasing in counts of reconstructed slices by FBP technique and increase in
counts of the same reconstructed slices by OSEM technique. This shows an
improvement in image quality and increased accuracy of the OSEM,
technique to its algorithm accuracy. Thus OSEM can replace the FBP
technique for its merits.

Key words:
SPECT, OSEM, FBP, Scintigraphy image reconstruction

Introduction :

The distribution of radioactivity in an object can be imaged using single
photon emission computed tomography (SPECT). In this method, a gamma
camera rotates around the object acquiring projection images. The
technique, in which radioactivity profiles of the projection images are
transformed into transversal slices, is called reconstruction. During the
history of the reconstruction method development, several techniques for
radionuclide image reconstruction have been investigated. Analytical
reconstruction algorithms are one of the oldest methods and they can be
classified into Fourier reconstruction and filtered back projection (FBP)
method. The FBP has been successfully implemented in commercial
systems and it is the most commonly used analytical algorithm in clinical
use since 1970s (Rusinek 1976). In the FBP, the algorithm can be broken
down into different steps. First one dimensional Fourier transforms is
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The error on orientation parameter ® were evaluated to be less than
5.31% as shown on figure 9. Another set of 8 images were chosen were the
road axis shift error A is predicted to be zero; the fuzzy controller minimizes
the error down to 2.7% (see Figure 10). Finally, for the road width A Figure
11 shows the results on 8 images where the road width is predicted to be
3.3m, the error on that assumption is about 6.06%.

Conclusion :

In this paper a scheme is proposed for the control of robotic wheelchair
motion using visual guidance. The involved control system includes the
fuzzy approach at two levels: a fuzzy perception system which detects
efficiently the road edges from the perception-domain image, and a fuzzy
control system which uses the knowledge base data and the scene model to
produce an efficient control model with minimized errors for guiding the
robot. The efficiency of the proposed scheme leads to the enhancement of
the ability and the adaptability of the robotic wheelchair guidance in real
complex environment. This has been show through the encouraging
practical results obtained.
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More, with the help of the used data structures and the representation
of the membership functions in continuous, we obtain a O(n) calculation
(with n the number of fuzzy partitions) that fit the sense of the real time
objective fixed.

Experimental Results :

In order to evaluate the effectiveness of this approach, a series of 250
images (indoor and outdoor scenes) were tested. These images taken by a
CCD camera are 256x256 in size with 256 gray levels. In case no vanishing
point Fj is found, the supervisor identifies this situation as a complete failure
and asks for a modification of the parameters of the camera-robot
configuration. These relations may also be used for the calibration of the
camera. Using the Parameters of the robot-camera configuration and
considering a set of 8 images describing a real trajectory in the robot

environment, the parameters of the scene model 7%s and world model 7%,
were given by the fuzzy controller .

=% ®O(°) physical  °@(°) predicted B A (m) physical B A(m) predicted

Figure ( 9) : error estimation on ® Figure (10) : error estimation on A

% A(em) Physical  ® A(cm) Predicted

Figure (11): error estimation on A
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This controller is supposed to generate control values ® and A with a
high degree of accuracy even in presence of uncertain measured model
parameters. The rule base is constructed by the expert (upon a prior
knowledge). In general, there are 3° possible rules. For illustration, only
relevant rules are chosen so to infer output control values @ and A. As
shown in figures 7 and 8 for the normalized outputs A and ® respectively.
These surface views are very useful especially during the calibration phase
since they enable to determine easily the different parameters minimizing
the output guidance parameters. One may easily notice from figure 7 that
minimizing the parameter A would correspond to x=y=0.5 (which
corresponds to a vanishing point centered on the image plane) with o
approaching zero. The same conditions would be true for minimizing ® but
with ¢ approaching zero (see figure 8).

Figure ( 7)) : Some Surface views of normalized output A produced by the
fuzzy controller.

Figure ( 8 ) : Some surface views of output @ produced by the fuzzy controller.
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The error variations through the tuning process are shown by figure 5.
Up to 100 epochs, the overall fuzzy system is supposed well tuned and ey
and g, reach eymn= 2.107 and exmin= 107 respectively. The resulting
membership functions after fine tuning using back propagation are
illustrated by figure 6.

x10 2 Error Curves
28 E
Errpr g4
26 ﬁ Error g, : i
24 E
22 E
2 r D
. , ; 8
0 20 40 60 80 100
Epochs
Figure ( 5 ) : Tuning process through error curves
n Low ' ‘ Medium ' ‘ High 1 Low I F:dedlum I I High
05} 05
0 : ‘ . : 0 . . - i
0 02 04 06 08 1 0 02 04 06 08 1
Input Variable x Input variable y
| Low ' ‘ Medlui‘“n ' High | egative I Ce‘mra\ I Positive
05 o5k
i 0

0 02 04 06 08 1 0 i 0 5 10
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0 0.02 0.04 0.08 0.08 0.1
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Figure ( 6 ) : Membership functions after fine tuning using back-propagation.
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Where:

which represents the normalized activation of rule j and ng , Nm and ne
denote the learning rates of the respective fuzzy parameters. The
determination of the normalized activation ®; can be regarded as a
procedure for selecting suitable features. The self-tuning architecture of the
fuzzy system is given by figure 4.

The predicted model 7, produced by the knowledge base is used by the
geometrical reasoning module in order to obtain a 3-D interpretation
necessary to the pilot module. This interpretation reflects the predicted
orientation error @, and the predicted shift error A,. On the other hand, the
fuzzy perception system provides the measured scene model 7Zs . The fuzzy
systems are constructed and tuned so to match the system model of the
knowledge base (predicted) with the system model 7s (measured). The
Fuzzy systems 1 and 2 tune the control variables @ and A by back
propagating the mean square errors between 7%s and 7%p. The iteration

process of the controller halts when the estimated error reaches its minimal
acceptable value generally prefixed by the operator.

W
Xp
Knowledge i : G trical @, (predicted orientation error)
Base i Reasoning A, (predicted shift error)
£ L
L > Module
Back propagation
s e
X > Fuzzy ™,
The Fuzzy v > Y o, i
: > System 1 M . H
Perception 4 > ystem [: fr i
System 5 » “_p. B
Fl » Fuzzy Ay . -
> System 2 k. :O_; e

e

- Back propagation

Figure (4 ): Tuning schema of the fuzzy system through feed-backing
mean square errors €, and gy,
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Where we designate the outputs, the fuzzy rules, and the inputs by the
indices 1,j, and k, respectively. And pj (xi) is the membership grade of the
input k in the j-th fuzzy rule. To derive the above model, the following
fuzzy operations are used:

- The max-product inference scheme is used for evaluating the overall
output fuzzy set.
- The output fuzzy sets are distinct singletons.

- The centroid defuzzification scheme is used to produce a single
numerical output from the resulting output fuzzy set.

The membership functions are Gaussian functions:

2
X =m)
jk

:ujk(xk)zexp - 2
205

Where mj and o are the mean and standard deviation, respectively.

The error measure of interest is the sum squared errors between the
desired parameter T provided by the knowledge base at any instant, and that
produced by the fuzzy system (y) over all the training pairs (Y, T"). This
error is given as follows:

ey 5]

Where v is the i output generated by the fuzzy system for the p™ input.

The back-propagation algorithm is used to adjust the fuzzy system
parameters such that the error E is minimized: This is done by the
following:

OB OB oy
03 P oy 08y

0E _  OE o9y Ouy
om mW‘a/ujk m
oE OE 0y Omy

=N, —. .
00 0y Opy 00 y

Performing the above partial derivatives, we obtain:
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Figure ( 3): Membership plots of variables F (x and y), A, ¢,
and o respectively

The established rules are expressed by the following form:

Rj: If x; 1S A ... AND x¢ is A, AND.... THEN vy;=S§;

S;j represents the fuzzy singleton of output i in the j-th rule. Hence, the
output is expressed by the following:

ZHﬂjk(Xk)-sij
i= ZHﬂjk(Xk)
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According to this configuration, we express the theoretical aspects of the
scene modeling. The output scene model composed of a right and a left road

edge may be described by four parameters 7 (F,$,5,1) as shown figure 2.

The physical parameters A and @ (relative to & and ¢ of the scene
model) necessary to the robot guidance are determined by the vision system
and involved with an uncertainty. Consequently, these parameters may be
considered as fuzzy variables, and a fuzzy control system is then hooked in
the visual servoing system [9].

THE Fuzzy CONTROL SYSTEM :
The scene is described by the mathematical model 7%s (F,$,5,1). It

seems convenient to take care of the fuzzy variables involved in the model
through introducing a fuzzy system [6, 11]. A rule base is established by the
operator according to a prior knowledge. Nevertheless, the fuzzy parameters
such as membership functions of the involved fuzzy variables must be tuned
according to the knowledge base information; i.e., predicted data samples.
The vanishing point F is defined by its Cartesian coordinates (xy, Yy).
Moreover, fuzziness of variables F, ¢, 0 and A is expressed by membership
functions established by the operator as illustrated by figure 3. The fuzzy
system inputs are as follows:

- Inputs 1 and 2 are x and y that specifies F.
- Input 3 and input 5 define the fuzzy variables A and d respectively.

- Input 4 stands for angle ¢. Its universe of discourse is variation
A¢ around a central value ¢y.

The universes of discourse of X, y, 8, and A are normalized to 1 in order
to accommodate any situation. The fuzzy system is then tuned using data of
the knowledge base, according to a gradient descent algorithm scheme.
Because of the feed-forward structure of the fuzzy systems, the back-
propagation algorithm can be used in the same way as for feed-forward
multi-layer neural networks. [3].
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Fuzzy EDGE PERCEPTION SYSTEM :

The perception of the road edges constitutes the most essential feature
for the autonomous navigation of the robot. The main idea in our approach
is to extract the edges from the perception-domain image. This domain is
defined by applying a mapping function on the gradient orientation image.
The parameters of the mapping function enabled us to enhance and detect
the edges having a specific orientation on the image plane. A prior rough
knowledge of the road edge orientation makes it easy to detect it even under
uneven conditions. In our work [9],[10], the problem of road edge detection
is viewed as a phenomenon of perceiving gradient direction levels and then
tracing the locus of the vectors which correspond to dominant linear
features. We have noticed experimentally that the dominant characteristic of
the road edge was its direction since it varies very slowly through the
sequence of the input images. Moreover, it is less sensitive to noise than the
amplitude of the edge, thus making the fuzzy road edge perception more
practical. Accordingly, in order to enhance pixels belonging to the desired
intervals of both road edges, we apply a mapping function on the orientation
image. This mapping represents a perception of such phenomenon as edge
dominance around a predicted direction. Consequently, the detection of the
road edges requires a bi-level thresholding around the dominant directions.
To determine the thresholds we proceed by measuring the fuzziness of the
orientation image using the Yager’s measure[11]. Thus; the minimization of
this measure enables to determine the appropriate thresholds levels [12],
[13]. The detection of the road edges permits the establishment of the scene

model 7%; as illustrated by figure 2.

image plane

Left road edge

Figure ( 2 ) : The Scene Model Parameters.
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state vector which enables to elaborate a fuzzy control model based on the
state space representation. This representation is based on the 2D model of
both the robot and the perceived scene. It takes into account the visual
features of the scene and the modeling of the robotic wheelchair. To realize
a servoing technique, the knowledge base establishes a predicted scene
model which should be taken as a reference. Hence, R¢* represents a
reference target image to be reached in the image space, P; the perceived
information, K the gain vector, Is the system input parameters, and finally Oq
the outputs characterizing the behavior of the robot.

SA!E‘D
Fuzzy L O
Controller onot
Camera
Platform
Fuzzy Motion
Perception

Figure ( 1) : Visual Servoing System

The fuzzy controller uses as input the mean square errors between the
parameters of the perceived scene model and those of the corresponding
predicted model. The prediction is performed in collaboration between the
scene prediction module, the environment map and the knowledge base [8].
To minimize the matching error, a fine tuning of the fuzzy system through
feed-backing the mean square errors is performed. Consequently, the
knowledge-based control of the robotic wheelchair motion is considered as a
hierarchical process involving road edge perception and guidance along a
planned path. Most of the processing time is spent with the fuzzy perception
module which is based mostly on image transforms. This module operates
in two modes: the initial phase which includes all the processing applied to
the first image acquired in order to initiate the navigation, and the
continuous following mode which handles the processing of subsequent
images taken at the end of each blind distance. This distance is linearly
proportional to the total processing time. Moreover, the navigation security
increases as the blind distance decreases.
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of a road and it is likely that it will continue on the other side of a tree
branch, then it may have a chance to detect the edge of each and every
visible part of a road behind a tree; otherwise, some small and not so
obvious pieces of the edge may remain undetected. Consequently, an edge
detector may be tailored to take advantage of the domain
knowledge. Accordingly, fuzzy logic allows us to take into account the
sensor imperfections. On the other hand, using fuzzy measures we can
introduce a confidence degree on every source and in between sources.
Several techniques of data fusion have been proposed to improve the
precision of information often perturbed by additive noise, and to reduce the
incoherence rate [5], [6]. Furthermore, the choice of any technique is
strongly dependent on the environment, sources of information and real time
needs. Under such circumstances, we have previously proposed a modular
vision system for outdoor autonomous robotic wheelchair navigation [7].
This system uses a visual servoing in which the control incorporates directly
the visual feedback in order to guide the robot by detecting the road edges
from the image space. One of the most important module in the system is
the knowledge base module which uses the acquired and predicted data to
construct a scene model. This model is the main product of the vision
system since it reflects the perception of the road edges necessary to a
robust and secure guidance. We have noticed experimentally that, relying
simply on this model is not sufficient since its derivation was based on an
analytical approach. Accordingly, the resulting analytical model involves
approximations and simplifications to ensure a solution. Here, we introduce
a fuzzy system to control the robot motion by considering the scene model
parameters as fuzzy variables. The fuzzy parameters such as membership
functions of the involved fuzzy variables are consequently tuned according
to the knowledge base information.

VISUAL AND SERVOING SYSTEM

The main objective of our project is to come up with a robotic
wheelchair completely autonomous relying mostly on visual information in
an unstructured environment in which conditions vary drastically. One way
to solve this is to use a dynamic vision system to ensure the road following,
obstacle avoidance or even scene recognition. The basic configuration of the
developed visual servoing technique is depicted in figure 1. The approach is
specified in terms of regulation in the image frame of the camera. Our
application involves the motion control and specifically robotic wheelchair
guidance through roadways. This task requires a reliable road edge
extraction algorithm which is ensured by the fuzzy perception system. The
parameters of the visually perceived features constitute the elements of the
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Visual Guidance of Robotic Wheelchair

Mohammad Elarbi-Boudihir

Artificial Intelligence Laboratory, College of Computer & Information Sciences
Imam University, Riyadh. Saudi Arabia

Abstract :

Most of the research effort in the visual guidance of autonomous robotic
wheelchairs have been devoted to road edge detection. However, less attention
has been paid to the after-detection process, especially the physical
interpretation of what had been detected. In fact, there is a wide gap between
the scene model built based on image processing algorithms and the physical
model of the environment where the robotic wheelchair progresses. In this
paper, we investigate the interaction between the scene model and the world
model, and we propose a visual control scheme for robot guidance that
minimizes the model error induced by processing raw image data. The
involved control system includes the fuzzy approach at two levels: a fuzzy
perception system which detects efficiently the road edges from the
perception-domain image, and a fuzzy control system which uses the
knowledge base information and the scene model to control the robot motion.
On the other hand, the fuzzy control system is finely tuned through feed-
backing mean square errors between the scene model parameters and the
knowledge-base data. Hence, a road configuration from a preprocessed image
is compared with a fuzzy template made from the fuzzy membership function
based on the knowledge base module. Finally, the fuzzy controller as tuned is
used to home the robot on the planned path. This paper shows the principle of
this system and the simulation experiment results confirming the feasibility of
the approach.

Keywords: Fuzzy Control, Vision System, Road Edge
Detection, Visual Navigation, Robotic wheelchair.

Introduction :

The problem of guiding autonomously a robotic wheelchair in a real
environment has attracted many researchers during the last decade [1], [2],
[3], [4]. This problem is concerned with the quality of information provided
by mounted sensors which are in reality not perfect. In fact, the quality of
edge detection is limited by the raw contents of the image and the edge
detecting programs processing this image. As a human being, an
experimenter knows there is an edge because he is using knowledge in
addition to what is contained in the image. How to use such knowledge on
the real world in the process of general edge detection is a huge topic that is
still under investigation. For example, if the program knows an edge is that
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