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15.2 15.8 57.1 21.3 2003
15.00 20.3 50.3 31.3 2004
15.1 20.6 57.2 34.2 2005
14.4 16.8 50.4 32.3 2006
15.3 16.8 47.8 31.1 2007
12.7 15.3 37.5 24.2 2008
10.3 17.1 39.9 19.7 2009
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0.83 0.24 0.47 0.29 2003
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12.6 8.5 13.3 17.3 2007
13.4 11.9 12.0 19.6 2008
14.1 10.9 17.8 13.1 2009
53 13.8 10.9 13.9 2010
10.3 11.5 3.06 14 2.11
13.1 17.6 9 15 2012
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(2) Hempel Q.H. & Coleman A.B. & simonson D.G. Bank Management: Text & Cases.
Second Edition, New York: John Wiley & sons, 1988.
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(%) Joel Bessis, Risk Management in Banking (England, John Wiley & Sons, Ltd) P.11.
(3) Hennie V. Assessing & others: Analyzing and Managing Banking Risk, second Edition
(the World Bank, Washington. D.C) PP 135-136.
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(1) Joel Bassis Et al, op. Cit. P.13.
(*) Loan & others. Considerations Regarding Credit Portfolio risk management of the
Banking institution university, cluj Napoca) P.84.
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* Joseph F. Sinkey. Jr Commercial management (Machnillan publishing Co. Inc, New York,
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A) Books:
e Bessis Joel« Risk Management in Banking. England. (John Wiley &
Son Ltd. 2002).
e Hempelc Ceorge H¢< Simonson. Donald A.. Bank Management.
(New York: John Willy & Sonics« Incc 1999).
e Hennie V. Assessing & others: analyzing and Managing Banking
riskc Second Edition (The World Bank. Washington DC.)
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e Rose Peter S« Commercial Bank management. (Boston: Mc Craw-
Hill Irwin¢ 2002).
e Sinkey. Joseph F. Commercial manage went. (Machnillan
Publishing Co. Inc. New York: 1983).
B) Periodicals

e Loan & othersc considerations Regarking credit portfolio risk

management of the banking. (institution university Cluj Napoca).
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Identification of Bacteria Causing Olive Knot Disease Isolated from
Olive Trees in some Western Regions of Libya

Hana Amer EISokni "Khadija Faraj AlArabi—- and Abdolnabi Mohamed
Aboghnia

ABSTRACT

Olive Knot disease causes considerable damages on many plant
hosts including The family Oleaceae specifically Olive trees .Samples were
collected from olive trees branches infected with the disease: The bacterial
isolates causing the olive Knot disease was isolated. Eighteen isolates
were collected From west Tripoli regions including: Tajourac Souk
ElGouma¢ Janzour. Garaboulic Kasr ELAkiar and Garian during years
2013-2014 seasons. Morphological. biochemical and pathogenicity tests
showed that all isolates were gram negativec had negative results
concerning soft rot testsc most isolates were positive on two cultivars of
tobacco plants« oxsidase: levan and arganine tests gave variable results to
some isolate. Pathogenicity tests and its relation to olive cultivars grown in
infected local orchards of different regions indicated that all olive cultivars
(Corantinac Frontouic Shemlalli and Gargachi) used in this study were
susceptible to all isolates collected with different degrees of infection. The
above morphologicalc biochemical and pathological characterization tests
differentiated and characterized most isolates of this study are belong to
Pseudomonas savastanoi. and were identical to Pss. identified previously
as control (NCAIMB01868). The best method to inoculate olive transplants
with this bacteria is two days after wounding and leaf scars are successful
sites for such inoculation.

Key wards: Olive knot disease — Bacteria Pss. — Pathogenicity —
Characterization methods — LOPAT.
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Effects of replacement different levels of microbial protein in
replacing protein concentrate with two levels of calcium in
the diet on Broiler performance.

Mohammed Ali Jamal Mahmoud Ahmad Othman abomhara

Abstract

The present experiment was carried out by using one day unsexed
350ESAFrench broiler chicks to study the effect of replacement of different
levels
0.0 ¢« 5.0 « 7.5 ¢ 10.0% of ethanol microbial protein replacing protein
concentrate with two levels of Ca 1.25¢ 2.5% in ration. two replicates for
every treatment. with 25 broiler chicks per replicate with suitableconditions
in farm. the results revealed no significant differencesbetween treatments
at0-3 week (P<0.05)in feed consumption ratio. and feed conversion ratio
except live body weight at 1.25% Ca level. however there were significant
differences (P<0.05) between the treatments at 2.5% Ca level in live body
weight and feed conversion ratio. The results showed also that no
significant differences between treatments for all broiler production
parameters at 1.25% Ca level in 3—-6 weeks: but there were significant
differences (P<0.05) in live body weight feed conversion ratio at 2.5% Ca
level. at 0-6 week results showed significant differences (P<0.05) in live
body weight at 1.25% Ca level and no significant differences in feed
consumption ratio and feed conversion ratio. the results showed also no
significant differences (P<0.05) in dressing percentage and live body

weight of birds.

Key words: Microbial protein. Calcium. Broiler Nutrition
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The prevalence of Mycotoxins in nuts collected
from local market in Tripoli 2016.
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Faculty of science, Azzaytuna University - Libya
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Abstract
Ochratoxins are mycotoxins produced by fungi belonging to the Penicillium

and Aspergillus genera. The present study was carried out to study the
natural occurrence of ochratoxins in nuts collected from Tripoli, Libya
during summer , 2016. The 90 samples were analyzed using a high-
performance liquid chromatography technique for detection and
quantification of ochratoxins. The results indicated that the natural
occurrence of ochratoxin A in almonds , Br. almonds , hazelnuts, cashews,
walnuts and peanuts samples collected from local market in Tripoli. The
percentages of nut samples ( Br. almonds , hazelnuts, cashews, walnuts and
peanuts) were contaminated with ochratoxin A 26.6,20, 13.3,20.0, 13.3and
33.3%, also the concentrations were ranged between (3.5-5.0,1.5- 2.0, 1.2 -
3.7, 1.3- 2.5, and 4.0-6.5 ( png/kg ) respectively. However almonds free of
ochratoxin A. The highest concentration found in peanut samples 6.5
Ha/kg.

Keywords: Libya, Nuts, ochratoxin A and mycotoxins.

Correspondent author; N, Essaweet; najmdar@gmail.com

Introduction

Ochratoxin is present in a large variety of foods because it is produced by
several fungal strains of the Penicillium and Aspergillus species that have
varied physiologically and ecologiclly. Ochratoxin is considered to be
nephrotoxic, teratogenic, and immunotoxic, and has been classified by the
IARC as a Class 2B carcinogen, probable human carcinogen.Ochratoxin A,
the main toxin in this group, is found in wheat, corn, and oats having fungal
infection and in cheese and meat products of animals consuming
ochratoxin-contaminated grains (Aish et al., 2004). A. ochraceus is found
on dry foods such as dried and smoked fish, soybeans, garbanzo beans, nuts,
and dried fruit. A. carbonarius is the major pathogen in grapes and grape
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product including raisins, wines, and wine vinegars. Although reported to
occur in foods around the world, the main regions of concern are Europe
and, for some foods, Africa.

Ochratoxin A (OTA) is a nephrotoxic, hepatotoxic and teratogenic
mycotoxin produced by storage molds (mainly by species of Aspergillus and
Penicillium) on a variety of commodities. Exposure to low concentrations of
this toxin causes morphological and functional changes in kidney and liver
of several domestic and experimental animals. The toxin has also been
found in human sera from people living in areas where Balkan endemic
nephropathy occurs,and it is suggested to be a possible determinant of this
fatal human disease (Hult, et al., 1982). The molecular mechanisms
involved in OTA-induced nephrotoxicity (Purchase and Theron, 1968),
carcinogenesis (Bendele, et al., 1985 and Pitt, 2000), teratogenic effects
(Wei and Sulik, 1993), immunosupression (Creppy et al., 1983, Bondy and
Pestka, 2000),and inhibition of mitosis (Engelbrecht and Purchase , 1968)
are not clearly defined. The genotoxic effects, inhibition of DNA synthesis
and mitosis,as well as histopathological effects on the nuclei of OTA-treated
cells (Wei and Sulik, 1993) may be explained by OTA-inflicted DNA
damage, which include DNA adduct formation and DNA single strand
breaks.

MATERIALS AND METHODS

MATERIALS:

Samples collected:

Total of 90 nut samples(almonds, Br. Almonds, hazelnuts, cashews, walnuts
and peanut) were collected from Tripoli, Libya during summer , 2016.The
samples were stored in polyethylene bags at -18 °C for determination of
ochratoxin A.

METHODS:

Detection and Determination of ochratoxinA:

Extraction

Fifty grams of nuts were put into high speed blender, 25 ml phosphoric
acid (0.1M) and 250 ml chloroform were added and blended for 3 min. at
medium speed. Ten gram diatomaceous earth were added just before the
end blending time then filtered through Whatman No.4 filter paper and 50
ml portion were collected, transferred to separation funnel, 10 ml sodium
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bicarbonate (3%) were added and was shaken gently, then the upper phase
was collected for column separation.

Clean up

A Sep-Pak C18 Column was placed on vacuum monifold ports, column
prewashed twice with 2 ml methanol, 2 ml water, and 2 ml sodium
bicarbonate (3%). Five ml bicarbonate extract were added to the C18
column, followed by 2 ml phosphoric acid (0.1M) and 2 ml water, and
washings were discarded. OTA was eluted with 8 ml ethyl acetate:
methanol: acetic acid (95 : 5 : 0.5 v/v/v ). The elute was collected in vial
containing 2 ml water and the elute was shaken with tube shaking machine
(vortex genie) to mix the two phases. Pipette OTA extract (upper phase) to 7
ml screw- Cap Vail. Rinse remaining upper phase from tube with 2 x | ml
ethyl acetate and add to OTA. Evaporate extract just to dryness on steam
bath under nitrogen for subsequent HPLC analyses (AOAC2007)
Determination of OTA by HPLC.
The fore-mentioned columns elutes were dissolve in 500 pl mobile phase
consists of acetonitrile: water: acetic acid (99:99:2) and filter through 0.45
pm microfilter into 5 ml screw —cap vial for subsequent HPLC analyses.
High performance liquid chromatography (HPLC ) was used to ochratoxins
A Determination. The system equipped with ( Waters 600) delivery system .
HPLC column a reverse phase analytical column packed with C18 material
(Spherisorb 5 um ODS2, 15cmx4.6nm). The detection was performed using
The fluorescence detector was operated at an excitation wave length of 330
nm and an emission wave length of 460 nm .The separation was performed
at ambient temperature at a flow rate of 1.0 ml/ min,. Data were integrated
and recorded using a Millennium Chromatography. Manger Software 2010
(Waters, Milford MA 01757).

Quantization:

calculated from chromatographic peak areas using the standard curve.
Results and discussion

The obtained results of Table ( 1) with regards the natural occurrence of
ochratoxin A in almonds , Br. almonds , hazelnuts, cashews, walnuts and
peanuts samples collected from local market in Tripoli. The percentages of
nuts sample ( Br. almonds , hazelnuts, cashews, walnuts and peanuts) were
contaminants with ochratoxin A 26.6, 20, 13.3, 20.0, 13.3 and 33.3%, also
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the concentrations were ranged between (3.5-5.0,1.5-2.0,1.2-3.7, 1.3 -
2.5 and 4.0-6.5 ( pg/kg ) respectively. However; almonds are free of
ochratoxin A. Several studies have reported the incidence of black
aspergilla in pistachios and other tree nuts. A. niger was found in 42% of nut
samples including pistachios, almonds, walnuts and brazilian nuts (Bayman
et al., 2002). They have been recently associated with the presence of
ochratoxin A (OTA) in grapes and their derivatives (Battilani et al., 2003).
The main species involved in OTA contamination is Aspergillus
carbonarius and a low percentage of isolates of the closely related species in
A. niger aggregate (Belli et al., 2004). Further studies have to be carried out
to determine other toxic materials in all type of food for sale in local market.
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Table (1): Survey of ochratoxin A in nuts collected from Tripoli, Libya
during summer 2016.

. No.of Percentage Ochratoxin A
Kind of No. of . L .
positive | of positive | concentration pg/kg
nut samples e
samples samples Min Max
Almonds 15 Nd 0.0 nd nd
Brazilian
Almonds 15 4 26.6 35 5.0
Hazelnuts 15 2 13.3 15 2.2
Cashews 15 3 20.0 1.2 3.7
Walnuts 15 2 13.3 1.3 2.5
Peanuts 15 5 33.3 4.0 6.5
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Abstract
The incidence of leishmaniasis in BaniWalid city was recorded as 218 cases
from 2013 to 2015. Leishmaniasis is transmitted by the bite of sand fly and
rodents act as reservoir host. The presence of rodents depends on the
presence of appropriate food in the region. The rodents feed on Hammada
scoparia (Alramth) in the city, where it grows in many areas with different
density. This study has determined the geographical distribution of
Hammada scoparia in all areas of BaniWalid and compared it with infection
rate in these areas to identify endemic areas in the city. The study has found
that Hammada scoparia is distributed in a very large quantity in Tarek
Almatar (Airport Road) area (2 / m ?) followed by Al-Manasla area. These
two areas have large number of leishmaniasis infections. In Ad-dahra area,
the density of the studied plant was about (1.25/ m 2). However, many
infected people were recorded during the past two years from the Ad-dahra
area. Al-Manasla and Airport Road areas are the main source of infection,
and thus many infected people in neighboring areas caused by their presence
in one of these areas. The study concludes that the prevalence of infection is
closely correlated with the spread of the studied plants in BaniWalid.
Integrated control program to reduce the number of leishmania infections in
the city should begin in these areas by disposing of these plants and replace
them with ornamental plants. Raising public awareness in schools,
universities by holding seminars and workshops helps implementing such
program
Key words: Distribution, Leishmaniasis, Hammada scoparia, BaniWalid
and control program
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Introduction

Zoonatic diseases are affecting the life of man in many Mediterranean
countries, including Libya. Many of these diseases are parasitic infections,
which are transmitted from animals in the surrounding environment. Both
domestic animals such as sheep, cows, dogs and cats or wild animals such
as rodents, foxes and wild dogs are involved. Most infective parasites go
through two hosts or more during their life cycle and cause health damage,
economic and social losses (Craig et al., 2007).

Parasitic infections in Libya include hydatid disease, which is caused by a
small tape worm named Echinococcus granulosus and its final host is dogs,
while the intermediate host is sheep (Matossian et al., 1977). Toxoplasmosis
due to the infection by Toxoplasma gondii through cats and causes abortion
in pregnant women (Hill and Dubey, 2003). Also there is cutaneous
leishmaniasis, which spreads in the western part of Libya including
BaniWalid city. Its causative parasite is leishmania major and leishmania
tropica. Sandfly phlebotoms papatasi (graph 1) is the vector host whereas
the rodents such as Psammomys obesus, Meriones libycus (graph 3),
Meriones shawi and Gerbillus gerbillus are possible reservoir hosts
(Hufnagel, 1972; El-buni et al., 2000). Rodents feed on saline plants like
Hammada scoparia (graph 4), which are found in different provinces of
BaniWalid.

The number of infected people with leishmania in BaniWalid was 218 cases
(Table 1) during the period from 2013 to 2015. Infection distribution
showed that some provinces had more cases than others (Abdoarrahem et
al., 2016). Many factors play roles in the spread of infection to humans such
as the presence of sandfly, the percentage of infected population of
sandflies, the presence of rodents and the availability of food and suitable
environment conditions.

The rodents are very dependent on the existence of the environment suitable
for living and breeding, in order to secure food sources. Rodents feed
mainly on the plants of Hammada scoparia (Alrmath) and Hammada
schmittiana (Albaqil). The spread of these plants has a crucial role in the
distribution of rodents in the city of BaniWalid, and thus contributes to the
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transmission of infection to residents in different provinces with different
proportions. This study was conducted to determine the geographical
distribution of these plants and their relationship to the presence of rodents
and the spread of leishmaniasis in the city of BaniWalid to establish a
control program.

Materials and methods

Place of study

This study was conducted within the geographical area of BaniWalid city
(Figure. 3), which is located between 30: 30-32: 00 north of the equator and
between the longitude 13: 30- 15: 15 east of the Greenwich Line (Planning
Secretariat, 1978) . It is bounded by a valley bordered to the north and from
the south by mid-altitude mountain ranges. It descends from the west to the
east and starts from the south of Gharyan to the west to meet the Valley of
the Sovegine in the east and is fed by a large number of reefs and valleys,
including Wadi Ghalboun, Wadi Dinar, Wadi Tamasla, Wadi Mansur and
Wadi Sirou. The climate of BaniWalid is a dry climate with rainfall from
100 to 200 mm. It is characterized by cool weather, with temperatures
varying from 15 °C to 20 °C and a hot summer to an average of
Temperatures about 42 °C (Joudha, 1975). Figure 2 illustrates the areas of
study: Tarek Al-Mattar, Ad-Dahra, Al-Lawteen, Al-Manasla, Al-
HaiAsenaai, Al-Souk, Eshmikh, Tassneea.

Description of the plants

A- Hammada corparia (Pomel) Iljin.

Locally is called (Alrmath), and it is a long-lived shrub that belongs to the
Amaranthaceae family and reaches a height of 50 cm. The stem starts from
the gray-green base, and its branches have a long, finely trimmed rim and its
stalks at the beginning of its growth are green and at maturity their color
tends to whiten. On flowering days, some of the fringes are red or yellow
and maybe red. The leaves of the al-Ramth plant are in the form of
triangular pliers, with a raft and a pinch, and the flowers are hermaphrodite
in the form of saplings ranging from 5-7cm (Figure 4.A). The flowering
season starts from October to January, which is suitable for its growth in
BaniWalid. This plant is highly prevalent in overgrazing areas because it is
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unpalatable to sheep, unlike camel, which is one of the most important
pastures available to them in the region (Jafri and Rteeb, 1978; Le Houérou,
1959), and also known for its traditional use locally to make (alnafa).

B- Hammada schmittiana (Pomel) Bolsch.

Locally is called (Al-Bagil), and it is a long-lived shrub that belongs to the
same family of Amaranthaceae. It reaches a height of 20cm to 50cm. The
stem starts from the black base, and its branches vary from 2 to 3 mm
(Figure 4.B). The leaves are green and in the form of triangular pliers, with
a raft and a pinch, and the flowers are hermaphrodite in the form of saplings
at 5cm. The flowering season starts from September to October, which is
suitable for its growth in outside the city of BaniWalid (Jafri and Rteeb,
1978; Le Houérou, 1959).

The methods

The density of Hammada corparia and Hammada schmittiana was
calculated in an area of 4 square meters at the level of each point where
leishmania was discovered and was repeated four times around each point.
We also estimated the density of this type in the four districts of the city so
that it is possible to compare the density of the plant inside and outside the
city. Albagil is not found in all areas within the city that have leishmaniasis
cases, but was found in outside the city, so it was measured outside the city.

The results

This study was conducted to investigate the relationship between the
distribution of Hammada scoparia and Hammada schmittiana plants (food
of rodents) and the spread of leishmania infections in the city of BaniWalid,
due to the spread of leishmaniasis and have produced the following results.
Hammada schmittiana (AlBaqil plant) was not found inside the city of
BaniWalid, but was found outside the city with varying density from 1 to 3
bushes /m?. Whereas the density of Hammada scoparia plant within the city
and outside the city was calculated and shown in figure 6. The density was
much higher in outside of the city from inside where it reached 1.99 vs 0.94
shrub/m? respectively. It has been found that Hammada scoparia is
distributed in different provinces with varying densities as shown in figure
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5. The study showed that the distribution of Hammada scoparia correlate
strongly with the prevalence of lesimania cases in the areas of Tarel Almatar
and Al-Manasla, as shown in figure 7, where many infected cases and the
largest density of the plant are present.

Discussion

Leishmaniasis is one of the main health problems in Libya. Many cities in
Libya are endemic at different levels including BaniWalid. The rate of
infection has increased significantly during the last ten years, causing a great
of concern, which requires the attention of Health care providers and policy-
makers and public education about the disease, its control and prevention
measures (Abdoarraham and Sakal, 2015).

leishmaniasis spread in BaniWalid as a result of the presence of the suitable
environment for sandflies and rodents breeding. The rodents depend on
specific flora and fauna in their feeding, and the spread of these plants can
be seen as a sign of the presence of rodents and contributes to the disease
spread. This study showed that Hammada scoparia plant is grown on
roadsides in the city areas, most of which are dirt roads with no sidewalks
and scattered around them stones and building debris, allowing the plants to
grow between the buildings and thus constitute an environment suitable for
rodents (Abdoarrahem and Sakal, 2015).

In this study, a comprehensive survey was carried out to find the distribution
of Hammada scoparia (Alramth) and Hammada achmiitiana (Albagil) in
order to determine their relationship to the spread of leishmaniasis. The
Hammada achmiitiana is found only located outside the city with varying
intensity from 1 to 3 shrubs/m?, and it is strongly speculated that Hammada
achmiitiana does not contribute specifically to lesihmaniasis inside
BaniWalid.

Hammada scoparia is distributed inside BaniWalid in different provinces
with varying densities. It is also noted that Tarek Almatar province has a
higher density of this plant than the rest of the city, with the density of 2
shrub /m?. Whereas inside the airport, which is protected by a fence since a
long time ago, allowing the growth and reproduction of Hammada scoparia;
the density was 3 shrub/m?.
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Abdoarhem et al (2016) have found a high percentage of leishmania
infection in the newly constructed Tarek Almatar area, followed by Ad-
Dahra and Al-Manasla areas, which are densely populated two residential
areas. Alramtha was recorded in Tarek Almatar and Al-Manasla areas (Fig.
7), which indicated that there is a correlation between spreading of the
disease and the high density of appropriate food for rodents. In spite of the
low density of the Hammada scoparia in Ad-Dahra province, a large
number of cases have been recorded. It indicated that infection in this area
could be traced back to neighboring Tarek Almatar province, which is
considered the main source of human leishmania infections in these
provinces Al-Manasla province has recorded lower infection cases than
Tarek Almatar and Ad-Dahra areas, although the density of Hammada
scoparia was higher in Al-Manasla than in Ad-Dahra. This may indicate
that the density of the Hammada scoparia alone is not an evidence of the
spread of the disease, due to the fact that leishmania depends on several
other factors such as the extent of sandfly, prevalence and percentage of
parasitic infection, and the density of rodents in the region (Ashford et al.,
1976). Therefore, more studies must be carried out in BaniWalid.

The study concluded that the Tarek Almatar and Al Manasla provinces are
accused of spreading the infection and thus to be targeted by integrated
control starting by uprooting all the wild shrubs that rodents feed on and
replace then by ornamental plants to change the environment inside the city
to become an unsuitable environment to force the rodents to migrate to
another areas outside the city, which have a high density of Hammada
scoparia (Figure 6) to search for Food and dig burrows and thus go away
from city sandflies. Then reduction of acquisition of the infection in the city
may be achieved. The control program needs to be supported by the
responsible authorities such as the environmental protection agency and the
ministries of agriculture, health and education as well as the interaction of
the local community. It is essential to educate the public about leishmania,
transmission route, and its relationship to rodents and the distribution of
Hammada scoparia (Alramth).
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Figure 1: The sand fly, Phlebtomin papatase, the vector of leishmania

parasite
BaniWalid.
. 2013 2014 2015 Total
provinces
Tarek Al-Mattar | 37 (31.62%) | 9 (16.07%) 8 (17.78%) | 54 (24.77%)
Ad-Dahra 22 (18.8%) | 17 (30.36%) | 9(20.01%) | 48 (22.01%)
Al-Lawteen 10 (8.55%) | 16 (28.57%) | 10 (22.22%) | 36 (16.51%)
Al-Manasla 24 (20.51%) | 5 (8.93%) 2 (4.44%) | 31(14.22%)
Al-HaiAsenaai | 17 (14.54%) 2 (3.57%) 4 (8.89%) 23 (10.55%)
Al-Souk 5(4.27%) 6 (10.71%) | 10(22.22%) | 21(9.63%)
Eshmikh 2 (1.71%) 1(1.79%) 1(2.22%) 4 (1.84%)
Tassneea 0 (0.0%) 0 (0.0%) 1(2.22%) 1(0.47%)
Total 117 (100%) 56 (100%) 45 (100%) | 218 (100%)

Table 1: shows the number of cases of leishmaniasis in Bani Walid
during the years 2013 to 2015 (Abdoarrahem et al., 2016).
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A. Psammomys obesus B. Meriones libycus
Figure 2. Shows the Psammomys obesus and the Meriones libycus
(Hufnagl et al., 1972)
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Figure 3 illustrates the geographical location of the study area
(BaniWalid city).
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A. Hammada scoparia B.Hammada schmittiani
Figure 4: shows morphology of studied plants in Bani Walid
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Figure 5: Shows the density of Hammada scoparia in BaniWalid
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Figure 6: Comparsion between the density of Hammada scoparia inside
and outside BaniWalid
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Figure 7: The correlation between the distribution of Hammada
scoparia and leishmaniasis in Baniwalid
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Abstract
This research paper deals with the improvement of the structure of the joints
moving and mechanisms related mechanisms. The articulated mechanism is a
mechanical device that acquires the movement of its joints, while the
mechanism is compatible with the mobility gains of its flexible components.
In this paper, the design of articulated mechanisms to represent the
structure. Similar mechanisms for representing communication elements are
limited. However, considering the integrity of the engineering may cause
some instability in the structure improvement. The problem is in the
analysis part but not in the optimal part. In order to solve the problem of
analysis and eventually stabilize the process of optimization, this paper
proposes to apply the Levenberg-Markwart method to the analysis of
nonlinear mechanism.

Keywords: mechanism design; topology optimization; path-generation

1. Introduction

Structure optimization has been extended and development in many
directions, see, for example, [2]. One of the most successful areas is to
design compatible mechanisms. Design problems were first addressed by a
mechanism that corresponded to linear problems (eg, [1] and [13]). Then
spread problems later to engineering problems of non-linear (for example,
[3] and [12]). The extension of nonlinear natural engineering problems was
that the mechanisms of displacement were intrinsically essential. However,
considering the integrity of digital engineering causes difficulties relating to
non convexity in a different problem equilibrium. Hence it is necessary to
implement a numerical method that can permanently detect a stable
equilibrium point because of the quality of the equilibrium analysis directly
and the European system as a result of the sensitivity analysis associated
with it. The issue has already been acknowledged, and the strategy of
removing element and re-approached [4], also by ignoring convergence in
low-density areas [5]. This paper proposes an alternative approach to the
problem using the Levenberg-Marquart method [9] [10].
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In nonlinear geometrical analysis, some repetitive steps are needed to
find equilibrium points. Typically, the Newton-Raphson method is applied
in this iterative process. When the equilibrium problem is not convex, as is
often the case with mechanism problems, Newton-Ra's method may end up
with an unstable equilibrium point or an unrealistic solution. In the worst
case, the method may not converge at all. In order to show the problems,
two illustrative examples are selected: Element distortion problem and
problem in transition configuration. An alternative approach to the analysis
of non-linear geometry is the Levenberg-Marquart method proposed by
Levenberg [9] and Marquart [10].

2. Numerical methods in geometric nonlinear analysis
Displacement mechanisms are substantial in essence so this should be
considered in the analysis of mechanisms. It leads to so-called geometric
straightening and a solution involves some repetitive steps to find
equilibrium points. Normally, the Newton-Raphson method is applied in
this iterative process. However, this approach may face some numerical
problems such as element distortion problems and configuration transition
problems.

An alternative approach to the geometric nonlinear analysis is the
Levenberg-Marquardt method proposed by [9] and [10]. This method
requires an expression for the total potential energy that is here defined as

1
D= J, €GEegdV — [, fTuds, (1)

where f is the external force and u is the displacement field; the subscript

of €, indicates some geometric non- linear strain measure such as the
Green-Lagrange strain measure, see, e.g., [7].

The computational procedure of the Levenberg-Marquardt method
consists of the following three steps:
Stepl: Solve (K; (D) + uH)AD = -R(D);
Step2: Update ;
Step3: If D + AD is acceptable, then D := D + AD
where R = Z—Z’;Kt = Z—E ; > 0. The first step expresses that the Levenberg-
Marquardt step AD satisfies an equation with a coefficient matrix that is a
linear combination of the matrix of a Newton step and the matrix of a
steepest descent step. The update scheme for p in the second step is a
heuristic: increase p if Kt(D) is not significantly positive definite, otherwise
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decrease p. (See [11] for details of the algorithm.) The final step ensures
that the Levenberg-Marquardt iterations always decrease the potential
function. The combination of these three steps give the Liebenberg-
Marquardt method the nature of a trust region method as known in
mathematical programming [6].

2.1. Element distortion problem

One issue is that a finite element may get distorted in the geometric non-
linear analysis. This is a specific problem in a continuum-based finite
element representation. Figure 1 defines a problem chosen to demonstrate
the issue.

In this problem the gray rectangular area is modeled by a single finite
element. In Figure 1 the input port is depicted by ° and the output port is
depicted by x. We are going to pick the input port and move it vertically.
Figure 2 plots the results of the Newton-Raphson method (left) and the the
Levenberg-Marquardt method (right). In this analysis, for the given input
positions, these two method are sequentially applied to find the equilibrium
points from the previous ones as the starting points for the next. The figure
also shows the finalconfigurations of the rectangular element; the element is
twisted on the left, while the element take the same configuration as the
initial state. The corresponding input-output steps are numbered in parallel.
In the NewtonRaphson method the output port jumps when the element is
twisted (or de-twisted), namely steps 4 and 9.

(0.5, 0.3)

-1I

- O
X (0.8, 0.0)

Figure 1: One element problem
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Figure 2: Element distortion problems: Newton-Raphson (left); Levenberg-
Marquardt (right)

2.2. Configuration transition problem

Another problem is that when Thaitan or more are possible for the
mechanism, you may choose Newton-ra h Sun way standard method is
unrealistic or wrong. This is a common problem for both the representation
and representation of specific elements of the truss.

Let's look at two of linking mechanism in the representation of gears
as shown in Figure 3. We will choose the input port in the node 3 and draw
a circle clockwise as shown in bold gray. Since the radius of the input
circuit is slightly less than 1, the mechanism is never expanded to its full
extent during the motion; note that the lengths of the two bars is 0.5.
Therefore, the two-element mechanism should stay in the same elbow-up
configuration during the motion.

Figure 4 compares the output responses between the two methods.
The corresponding input-output steps are also numbered in parallel. The
result of the Newton-Raphson method (left) is wrong because the
mechanism has failed to return to the initial configuration. On the other
hand, the Levenberg-Marquardt method (right) has given a smooth path to
return to the initial configuration.

(0.4,0.3)

Figure 3: Two-element mechanism problem
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Figure 4: Configuration transitions problems: Newton-Raphson (left); Levenberg-
Marquardt (right)

In order to investigate why the Newton-Raphson method failed in the
analysis, we need to check the iterations in the sixth step. Figure 5 plots the
potential field in the sixth step and all the iterations of both the Newton-
Raphson method and the Levenberg-Marquardt method. It is notable that the
Newton-Raphson method takes the first step across the far basin and
converges to the bottom of the far basin. In contrast, the Levenberg-
Marquardt method takes a very conservative step in the steepest descent
direction (due to the term pul in Stepl) and converges to the bottom of the
near basin; this corresponds to the physically realistic configuration.

rdt

o
o

Displacement(x)

Figure 5: Two stable points in the total potential field

.3Path-generation Problems

Figure 6 (left) shows a truss ground-structure for a path-generation problem
in which we are going to create a link mechanism that can transform the arc
(depicted by the thick black arc) at the input node 5 into the straight line
segment (depicted by the thick black line) at the output node 8. We will seek
to generate such a mechanism by picking VVn = 6 bars and by simultaneously
relocating the nodes. The mechanism is constrained to have dm(a) = 2
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mechanical degrees of freedom (DOF) and to be symmetric across the horizontal mid-axis.
This problem can be formulated as the mixed integer optimization problem given below
which as variables has the truss connectivity vector a E {0,1} as well as the nodal position
vector x eR?Y The problem is formulated so as to minimize the infinity norm of a gap vector

gla,v)= (g, &, ....8& )T between the target points ut" € R? for s =1.2,....§ and the

current output points u™* (a,x) € R fori=1,2.... S defined as g, = |[u®"* (a,x) — u|,:

minimize |\g(@,1)o

ax
subjectto dm(a) =2,
ela="1n, )
a €0, 1),
(nin < x < (A%
symmetric,

where xMin € R2N and xMax e R2N  are given limits on the nodal
positions.

In order to solve the problem by using continuous optimization
techniques, the problem is relaxed by permit- ting the binary design
variables a to take on intermediate values between 0 and I. Moreover, the
DOF constraint dm(a) = 2 is replaced by two additional very small load
cases at the output node 8, one vertical p; and one horizontal p, forces
respectively. These load cases simulate conditions in which the
mechanisms are perturbed by some disturbances. The two additional loads
are applied separately, so the gap vectors become functions of these forces
as g(a, x, pi) where i = 0 for no load; i = 1 for vertical load; i = 2 for
horizontal load. Finally, the objective is replaced by a weighted gap vector
># =0 wig(a, pi) forwo = 0.98 and w, = w, = 0.0l. Note that the two
additional load cases thus do not contradict the original objective, namely
path-generation under the unloaded condition. The idea of the replacement is
based on the following two assumptions:

= The resulting mechanism can produce the path close enough to the
prescribed path.
« The unloaded gap gs(a, X, p0) is smaller than the loaded gaps gs(a,

X, pi) fori=1,2.
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The weighted objective function of reference [I2] was originally used
for promoting black and white solutions in the continuum-based compliant
mechanism design problem since there exist numerous solutions with
interme- diate density in the setting. In the current situation, furthermore,
by combining the weighted function with the exact total element number
constraint, we can expect the resulting mechanism to fulfill the DOF
constraint f = 2 at binary solutions. This is because the dm(a) = 2 DOF
mechanism we seek is a mechanism that can trace a pre- scribed target path,
and which is stable enough against disturbances. Note that whenever the
output displacement is evaluated for the given input displacement, the input
node is firmly fixed. Therefore the mechanism is supposed to form a both
statically and kinematically determinate structure for the total element
number constraint Vn = 6. For the present case the statically and
kinematically determinate structure can be formed only when the number of
the active nodes becomes 3 (we do not count the fixed nodes 1 and 5 in the
truss). Finally the relaxed problem writes:

minimize Yio wigla.x.pi)lwo
a.x
subject to ela= Vn + a, (3)
a € [g,1]".
A0 <y < (max,
symmetric,

where ¢ is a positive lower bound (= 0.00I typically) introduced in order to
prevent numerical difficulties such as a singular stiffness matrix and an
insensitivity of the objective function to changes in the design variables
around zero values. The extra term a compensates the effect of € on
satisfying the bound Vn (i.e., @ = (n — Vp)g). Furthermore, in order to
promote the 0-I values of a, the intermediate values are penalized by the
power law [2] (the fifth power for the case). Since we have a constraint on
the total element number of bars, the penalization makes the intermediate
values less efficient, thus the variables a are expected to go to the extremums
for optimized designs. This problem can be suitably solved using MMA
[14] in a min-max formulation. The resulting mechanism [8] is shown on
the right side of Figure 6 — the initial configuration is depicted in black and
the deformed configuration in grey. Notice that in the final design the nodes
4 and 6 have moved to the right by 0.25. The resulting mechanism is the
well known Peaucellier inversor mechanism invented in 1864. Here this
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classical design has been created by a computer algorithm for mechanism
synthesis.

0.8 .
= ndeformed state &~ Input
Deformed state —#= Output
= ma Ground structure -5 Target
! 0.6

0.4

u out 0

[
=
o
[
e
=
=
=N
o
=

a3

Figure 6: Ground-structure (left) and a result (right) for Peaucellier
mechanism

The same strategy can be applied to a benchmark example of a path-
generation problem in a continuum-based finite element representation in
Figure 7 (left). Here we also seek to create a mechanism that can transform
the arc (depicted by the thick black line) at the input port depicted by ° into
the straight line segment (depicted by the thick black line) at the output port
depicted by x. The only difference is that the design variables are now the
element densities instead of cross-sectional areas and nodal positions. The
problem is thus formulated in a similar way as

Minimize Yo wig(p.pi)lleo

p @)
subject to 1 Pe= Vmax,
p€ [e.1]",
symmetric.

In order to promote more black and white (namely binary) solutions, we will also
penalize the intermediate values of pe by expressing the representative Young’s modulus Ee
of the e-th element as

Ee = pfEmax. (5)

where P > | (= 3 for the present case); Emax is the value when the full
density (pe = I).

This problem is also solved by MMA [I4] in the min-max formulation.
Since we have the symmetric con- straint, we have only applied the upper
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half precision points to reduce the calculation time. The resulting mecha-
nism is successfully obtainted as shown on the right side of Figure 7. We have
also tried to solve the same problem using the Newton-Raphson method but it
has faced the non-convergence problem after few optimization steps.

4. Conclusion

It is apparent that the Levenberg-Marquart method can replace the Newton-
Rafson method to dilute numerical dysna cultures in nonlinear engineering
analysis and eventually ultimately stabilize the process of optimization of
the path generation problem.
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