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Title: The Impact of Management Information Systems MIS on the

Quality of Administrative Decisions in Commercial Banks
( A Case Study of ElINilein Bank Group- sudan from 2010 - 2022 AD)
Nhla Ali Ahmed Mohamed
Abstract:

The study dealt with the impact of management information
systems on the quality of administrative decisions in commercial banks
(a case study of El Neelain Bank Group (20102020- AD), the problem
of the study was that the application of administrative decision-making
stages does not represent a solution to the administrative problems that
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El Neelain Bank Group suffers from unless an information system is
available Administrative information provides workers with accurate
and appropriate information to complete the work. The problem of
the study can be formulated in the following main question: What
is the impact of management information systems on the quality of
administrative decisions at Al-Neelain Bank? The importance of the
study stemmed from that it helps the company to improve the quality
of its decisions. Which is still a source of interest for researchers and
a modern and effective topic in modern administrative thought. The
study aimed to identify the impact of management information systems
on the quality of administrative decisions at Al-Neelain Bank. The
study followed the descriptive analytical approach. Social reality,
and determines the image that these phenomena should be in light of
specific criteria, with recommendations provided And suggestions that
would modify the current reality. The study concluded with several
results, the most important of which are: Management information
systems work to link the sub-systems with each other and thus with the
general objective of the bank. Administrative decisions are issued in
the bank based on the available information. The study recommended
several recommendations, the most important of which are: training and
qualifying employees and managers to use management information
systems because they help in making appropriate decisions, appointing
network technicians to help management understand the information
network system so that appropriate decisions are issued according to
the available information.
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The Grammarians Opinions on so and Consequently
Prof . ALzohoor Hassan ALmahel Mohamed

Abstrac :

This study investigates the opinions of grammarians in) Izan
and Iza (so meaning and written drawing .The researcher followed
the descriptive origin,know its as to- analytical inductive methodd
in collecting the opinions of grammarians and then analyzing them
in order to clarify these opinions .The study came out with many
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findings ,that stated the opinions of grammarians varied and differed
in the originof Izan )so ,(some of them see that it is a compound
preposition from) iz (added to) an , (while some of them see that it
is one” simple “word ,with three letters of the alphabet ,and others
see that it is a noun ,and some think that it is an adverb .implies the
condition and the answer ,according to some grammarians ,and some
of them believe that it means the answer if it is function , and others
think that its meaning is the condition and the answer ,when it is only
accompanied by a sentence that is the answer of a mentioned condition.
Izan comes with the present tense and may be front , middle ,or back
position .Some grammarians considered it from the positions of the
verb present with three conditions :that it precedes the speech ,that the
verb indicates the reception ,that no separation between it and the verb
separates it except for oath or La alnahia) not forbidding ,(and some
of them allow the separation by adverb,some garammarians allow the
separation by the action of the verb,and others allow the separation by
Alnida) calling (and Duaa.Other garamarrians provided that whether it is
manifest or implicit ,and some of them linked its action to its indication
of a real answer after it ,or what is in the status of an answer .It is written
)permission (with a” alif “when endowing it ,and the argument of those
who say this is that it was drawn in the Qur‘an with alif and because
it is similar to names that are incomplete in the number of its letters,
and others stipulate that it be written in a alif ,if it is canceled from
work and their argument ;for its weakness and to differentiate between
it and Iza“if .“It is drawn with the nun ,because the nun in it is original,
such as” noun) “about) ,(from (and) that (do not intend ,and that what
is suspended on it without change is written in its form ,and some of
them stipulate that it be written in the nun if you make the accusative
in the present tense .Likewise ,to distinguish between it and Iza”if,*
and others believe that if it is connected in speech ,it is written with
a noun ,whether it works or not ,like all other prepositions .The study
recommends conducting further grammatical studies in the working
prepositions of meanings to clarify their implications and the rules of
their function after that.

Key words: consequently — grapheme — linquistic function - format
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Abstract:

The demand for electrical power has become constantly
increasing, and to cover this increasing demand for electrical
power, the national grid of Sudan has expanded in the past few
years at large rates, through new expansion on transmission and
distribution networks. This situation formed a great complication
and pressure on the network, which had a great impact on the
stability of the system and the security operation of some of its parts.
This paper aimed to provide contingency ranking for an important
part of the national grid of Sudan with voltage levels 500kV and
220kV. using artificial neural network (ANN) technique. The
Modeling and simulation were done using MATLAB program.
The results shown the weaknesses elements of the network. This
study concluded that artificial neural network (ANN)is posse a high
accuracy and speed compared to the traditional methods, when the

artificial neural network (ANN) is trained in excellent form.

key words:contingency analysis, artificial neural networks, MATLAB.
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1- Introduction:

The power system is one of the most complicated networks,
it consists of many interconnected elements such as generators
transmission lines transformers circuit breakers. etc. Therefore the
major important objectives of the operators of the power system
is to make this system work in reliable, stable way, with high
efficiency and safety (1-3). To achieve these objectives the operator
must know the effect of the outage of power system elements,
these is done by contingency analysis ®. The result achieved from
contingency analysis is used to save the power system by avoiding
additional cascade outages ©. A fast and simple technique used to
detect the critical contingencies is applied full ac load flow method
(e.g. Fast Decoupled Newton Raphson Method). © But after
expansion of the power system and increasing of load demand, this

approach is less efficient for identifying the critical contingencies
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because it consumes big computation time (7). Reduction of
the computation time is achieved by identifying the most sever
contingencies which is known as contingency ranking, which sorts
the possible contingency events in groups (secure and not secure)
(8). So, to identify the system security a comprehensive study of
the system component outage is required. This paper presents
contingency ranking for the S00KV and 220KV levels of NGS
using new proposed artificial neural network (ANN), and detecting
weak elements using N-1 contingency, using full AC power flow
solution base Newton Raphson power flow to calculate voltage
and line power flow performance indices. Which are used as an
input to the new proposed ANN.

2- Contingency Analysis:

The virtual role of determining the effects of generators and
transmission lines outages on bus voltage magnitudes and MVA
line flows is term contingency (9). One method of Contingencies
is ranking them according to their performance index (PI) (10).
The contingency is also used to investigate the severity of critical
outages (11). Contingency analysis is very important in power
system security evaluation (12). Power system security 1s most
significant characteristic for power system planning, operation and
control (13).

3- Performance Indexes

The performance indices (PI) are utilized for investigate the

power system state after occurring of contingences like generator

outage, transmission line outage, circuit breaker and any significant
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equipment (11), In this work, two important indices are utilized and
composite together to rank the severity of (NGS) contingencies, as
follows:

1-1  Voltage performance index (PIV):

The voltage performance index (VPI) is widely used to measure
the voltage violation (14). PI can be calculated from equation (1)

below.
PIV=" [Z¥ Wi(IVilnow — Vilspec )/ Wi mar]

PIV="[Z2, Wi(IVilnow — Vilopec)/ Wimar]
(1)

Where:

N =N = Number of buses,

Wi =Wi = Weightage factor for bus i,

IV ew =Vilnew = post outage voltage magnitude at bus i,

[Vilspee =V;lspee = Specified voltage magnitude at bus i (1.0
p.u.)

Vi max =Vimaxr = Maximum allowable voltage change, which
is computed as the difference between maximum voltage and
difference between minimum voltage and specified voltage.

3-2 Apparent power performance index (PIA):
The apparent power performance index is one of greatest used
indices (15), to determine line power flow, it is given by equation (2).

PIA = E?:D Wi (51 new f!awfsi Iimit)zm
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. 2m
PIA= X7, Wi (Si new f!aw/Si Iimit)
()
Where:
n = n = Number of lines

S new Flow =S¢ new flow = Post outage apparent power at line i
Si1imis =9; imir = M VA rating capacity of the line 1

The m component in equation (1) and (2) in this work is selected
as 1, and the value of WiWi is selected also as 1.

4- Artificial Neural Network (ANN):

Artificial neural networks (16,17) are observed parallel and
distributed processing organizations, it involves a big number
of simple and massively connected processors. There are many
architectures introduced for solution of various pattern credit

problems. Figure (1) shows single neuron.

Activation Output

Function

Figure (1) single neuron

5- Approach:

The proposed method gives the performance indexes PIV and PTA
as an output of ANN when applying the results obtained from using
the full AC load flow solution to determine the voltage violations

and line apparent power flow loading as an input. Contingency
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ranking using the proposed approach is achieved using the flowing
steps:
- Step one:
Get the power system parameters (Generators, transmission lines,
transformers & compensation devices data) of the existing tested
system which in this case is NGS.
- Step two:
Run the power system model power flow of NGS in MATLAB
environment using m file script.
- Step three:
Obtain the results of load flow in base case
- Step four:
Assume a transmission line (N-1) outage and do load flow again.
- Step five:
Calculate PIV and PIA
- Step six:
Repeat the steps four and five, for all transmission lines outing one
out at a time (N-1).
- Step six:
Apply the result obtained from (step five) in the proposed ANN.
6- Results and Discussion:
The study is applied to NGS e.g. typical (220KVand 500KV) , 83

buses and 81 transmission lines with 7 generator buses, 1slack bus

(bus number 1) and 75 load buses as shown in Figure (2).
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Figure (2) Single Line Diagram of 220KVand 500KV of NGS
The results of buses voltage magnitude in (P.U) and line power
flow in MVA for 500kv and 220kv of NGS, after doing load flow

of the bas case, are shown in figures (3) and figure (4) respectively.
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Figure (3) Bus voltage magnitude of 500kv and 220kv of NGS in

the base case
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Figure (4) & MVA Loading of NGS in the base case
6-1 Results of contingency ranking using (PIV&PIA):-
Fifty scenarios of (N-1) contingencies are considered. Table
(1) show the contingency ranking for NGS with voltage levels of
500KV and 220KV using (PIV&PIA), using equations (1) and (2)

with component (m=1).
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Table (1): Contingency ranking using (PIV&PIA)

Trans-

No m}lqﬁgm converge PIV SIV (PIV+ SIV) Rank
1 2 3 no not-converge not-converge not-converge 2
2 3 4 yes 9.588922128 18.20911068 27.79803281 49
3 5 2 yes 14.13930694 18.42493949 32.56424643 33
4 6 4 yes 12.96126381 18.13944409 31.10070791 43
5 6 5 yes 8.990422445 18.32718752 27.31760996 50
6 6 7 yes 107.7841423 17.98932664 125.7734689 12
7 7 8 yes 58.58238617 17.98848097 76.57086714 20
8 9 1 yes 14.4923925 19.60449094 34.09688344 26
9 11 10 yes 60.67945557 17.85433404 78.53378961 19
10 | 12 10 yes 12.35135336 17.84470177 30.19605513 48
11 12 13 yes 13.08571707 17.89755093 30.983268 45
12 | 13 14 yes 12.79837739 18.05009005 30.84846744 46
13 1 15 no not-converge not-converge not-converge 1
14 | 16 15 yes 13.17731941 18.9113894 32.08870881 35
15| 17 18 yes 12.64578692 18.86627589 31.51206281 41
16 | 17 13 yes 12.66736492 18.00751444 30.67487936 47
17 | 18 19 yes 13.46931239 24.42808601 37.8973984 23
18 | 18 14 yes 12.66243056 20.05369449 32.71612505 31
19 | 19 20 yes 12.99042879 18.62073759 31.61116639 40

20 | 20 21 yes 13.05815052 18.64010155 31.69825207 37

21 | 23 22 yes 19.26193887 32.13366215 51.39560102 22

22 | 23 24 yes 14.13494596 21.50026659 35.63521256 25

23 | 24 25 yes 14.37966018 21.56804861 35.94770879 24

24 | 26 25 yes 12.80152348 19.35697701 32.15850049 34

25 | 26 21 yes 1291113481 18.81473754 31.72587235 36

26 | 21 28 yes 35.29409847 28.82825732 64.12235578 21

27 | 28 27 yes 13.69956399 19.51846331 33.21802731 30

28 | 27 29 yes 12.84726106 18.16590468 31.01316574 44

29 | 26 30 yes 14.21053131 19.41053511 33.62106642 28
30 | 30 31 yes 62.64677973 18.0454098 80.69218953 16
31 | 30 32 yes 12.98242178 18.68347365 31.66589543 39
32 | 32 33 yes 12.98737917 18.70081849 31.68819767 38
33 ] 33 34 yes 12.50067103 20.19629147 32.69696251 32
34 | 34 29 yes 12.74938861 18.5716369 31.32102551 42
351 30 35 yes 361.9616303 17.34733083 379.3089611 4
36 | 35 36 yes 311.9618512 17.36634512 329.3281963 5
371 36 37 yes 261.9617684 17.41667707 279.3784455 7
38 | 37 38 yes 211.9617776 17.70823119 229.6700088 8
39 | 38 39 yes 161.9845111 17.82888931 179.8134004 9
40 | 39 40 yes 111.9670571 17.86532599 129.8323831 11
41 | 40 41 yes 62.07891745 18.02574333 80.10466078 18
42 | 34 42 yes 12.9488422 21.07806826 34.02691045 27
43 | 42 43 yes 12.94134747 20.54280728 33.48415475 29
44 | 44 43 yes 362.7085929 17.39855533 380.1071482 3
45 | 44 45 yes 262.7328125 17.4096829 280.1424954 6
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Trans-
No m11 ssion | converge PIV SIV (PIV+SIV) | Rank
e
46 | 45 46 yes 62.65500676 17.929388 80.58439476 17
47 | 47 45 yes 112.6646985 17.83385031 130.4985489 10
48 | 47 48 yes 62.63427211 18.13271732 80.76698943 15
49 | 43 49 yes 62.59809819 18.87264217 81.47074035 13
S50 [ 44 50 yes 62.63516864 18.14107331 80.77624194 14

Source: Prepared by the researchers (2022)
6-2 Results of contingency ranking using the Proposed ANN:

The ANN architecture implemented in this work is designed
using hidden input and output layers, in MATLAB environment,
applying artificial neural networks tools.

6-2-1 The Input layer:

In this paper, bus voltage magnitude and apparent power flow
over the transmission lines are selected, as input vectors to the
proposed artificial neural network. The input vector (x] consists
of bus voltage magnitude of all buss (slack, generator and load
buses,) as shown in equation (3), and the input (R] represents the
apparent power flow as shown in equation (4). Figure (4) show the

inputs of the proposed ANN.

[X] = VIIVEJ -I'{n[X] = Vllvﬂ.: '"I'H;‘l.
3)
Where:

V =V = voltage magnitude in (V)

n=n= the number of system buses
[Rl=1L,L,,..L,[R]=L,L,,..L,
4)

L =L = Line loading in (MVA)
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n=n= the number of system lines
6-2-2 The Middle Layer:

The selection of the number of hidden layers and the number of
neurons in each layer it is not built on a fixed method, but depends
on the experimentation and simulation of system. Here in this
paper the details of hidden layers are shown in the table (2) bellow.

”l_“able (2):The details of used hidden layers.

No [tem number Netl Net2
| number of hidden layers 1 1
2 number of neurons in each laver 10 15

Source: Prepared by the researchers (2022)

6-2-3 The Output Layer:
The output vector (O] of the proposed ANN contains two

elements, which are the voltage and apparent power performance

indices PIVPIV and PIAPIA .as shown figure (5) below.

Input Hidden
Xl ——»
Qutput PIV
PR Ny
Xn ——»() Net1
Total
(PIV+PIS)
Input Hidden
R1
Qutput
R2 —— ()
PIS
R () Net2

Figure (5) ANN in parallel processes for contingency ranking of NGS
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6-2-4 Testing of the ANN system:

The proposed ANN for contingency ranking of NGS is illustrated
in figure (6). The figure shows the components of ANN system.
The first one is for PIV and it involve input layer, hidden layer
and one output layer. The input layer has 83 neurons to receive the
voltage magnitude at the 83 buses as its inputs. And the second
one is for PIA and it involve input layer, hidden layer and one
output layer. The input layer has 95 neurons to receive the loading

of 95 element (transmission lines and transformers) as its inputs.
Netl

Hidden Output

Net2

Figure (6) ANN system used for 500kV and 220KV of NGS
Similarly, the output layer of the first net has 1 neuron corresponding
to the voltage magnitude outputs at these 83 buses. And the
output layer of the second net has 1 neuron corresponding to the
line loading outputs at these 95elements (transmission lines and
transformers).
6-2-5Training progress of ANN system:

For the purpose of training the proposed ANN, initially 8 sets
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(75%, 80%, 85%, 90%, 95%, 100%,105% and 110% of the normal
load buss of NGS are used, including voltage magnitude at various
load buses and corresponding voltage severity indexes of the base

case (post contingency). The load demand at each bus is assumed

to vary within +5%+5% of base case steady state load flow
solution of the NGS. These 8 sets form the inputs to the ANN.
Then to each of these loading conditions, the corresponding outputs
voltage magnitude and transmission line loading are obtained
using Newton-Raphson load flow solution, these values are taken
as input, and the corresponding voltage magnitudes and apparent
power flow on the line are taken as target to train the proposed
ANN. Figure (7) shows the training process of this proposed
network. It converges within 12 iterations for netl and 19 iterations
for net 2 with an accuracy of 2.69e-05 and 8.25e-012 for netl and
net2 respectively. Figure (7) shows the training performance of the
proposed ANN for the 500kVand 220K Voutages of NGS.

Training: R=1 .Train?ng: R_=1 o
' ' ' 20f| © Daa
Fit
------ Y=T]
25

Output ~= 1*Target + 0.0072
Output ~= 1*Target+ 7.4e-05

100 200 300 15 1?0 t25 X
Target arge
Netl Net2
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Figure (7) Training Process of the proposed ANN
Figure (7) above, shows that the excellent fit could be reached
between the target and the actual outputs the of ANN, demonstrating
that the ANN training progress is effective.
Figure (8) below shows the testing of the proposed ANN, it
demonstrates the relationship between the targets and the actual
Outputs of ANN.

N Test: R=1 © Test: R=0.99988

S 30 ' ' R 2 —

< o Data o w|| ©° Dda

? 30 Fit : Fit

M | Y=T M y=T

o 250 o 75

2 @

o 200 g

iy 20

- 150 -

n ]

t 100 !

- ":'I' 15

-

o 0 a2

; L L L = L 1 1 1

o} 100 200 300 o 5 20 B 2

Target Target

Netl Net2

Figure (8) The Relationship between the Targets and the actual
Outputs of ANN

The ranking result of proposed ANN is achieved using two parallel
networks. The first network evaluates severity index of voltage
profile index and the second network evaluates line flow index.

Table (3) shows the result of proposed ANN and composite index.

02023 guigy-a1444 aa2all g3 - galpll anzll- agdgnill cibwlyall -0kl alao m




Badareldinn Alia Adam Alnor-Dr. Mansour Babiker Idris

Table (3) shows the result of proposed ANN and composite index

No| Trans- ANNs  [ranking| No | Trans- ANNSs ranking
mission output mission output
line Netl+Net2 line | Netl+Net2
1 |2 3 No converge 2 26 | 21 | 28 | 62.08012624 21
2 [ 3 4 27.81132405 49 27 | 28 | 27 | 33.2270427 30
315 2 32.57883426 33 28 | 27 | 29 | 31.01725043 44
4 16 4 31.11647163 43 29 | 26 | 30 | 33.62703415 28
516 5 27.33193242 50 30 | 30 | 31 80.7069698 16
6 | 6 7 125.7659211 12 31 ] 30 | 32 | 31.67385739 39
717 8 76.28579897 20 32 | 32 | 33 | 31.69662647 38
8 19 1 34.1015293 26 33 | 33 | 34 | 32.70499835 32
9 |11] 10 78.53151109 19 34 | 34 | 29 | 31.33067332 42
10 [ 12| 10 | 30.20509631 48 35 ] 30 | 35 | 379.2880582 4
11 (12| 13 30.99187456 45 36 | 35 | 36 | 329.3190508 5
12 [ 13| 14 | 30.85141325 46 37 | 36 | 37 | 279.3797377 7
13 ] 1 15 No converge 1 38 | 37 | 38 | 229.6668013 8
14 [ 16| 15 32.36105339 35 39 | 38 | 39 | 179.8222462 9
15 [17] 18 31.52136431 41 40 | 39 | 40 | 129.8350605 11
16 [ 17| 13 30.69746966 47 41 | 40 | 41 | 80.11915325 18
17 [ 18] 19 | 37.86378068 23 42 | 34 | 42 | 33.96396694 27
18 | 18| 14 | 32.72561724 31 43 | 42 | 43 | 33.49462723 29
19 [19] 20 | 31.65127474 40 44 | 44 | 43 | 380.1243574 3
20 {20 21 31.74129253 37 45 | 44 | 45 | 280.1523188 6
21 |23 22 51.41620572 22 46 | 45 | 46 | 80.59144881 17
22 23| 24 | 35.64068337 25 47 | 47 | 45 | 130.4880515 10
23 24| 25 35.95419826 24 48 | 47 | 48 | 80.76682045 15
24 26| 25 32.16738301 34 49 | 43 | 49 | 81.47653515 13
25 126] 21 31.73522391 36 50 | 44 | 50 | 80.77341394 14

Source: Prepared by the researchers (2022)
7- Conclusion:

Contingency ranking is performed for the S00KV and 220KV
levels of NGS using new proposed ANN. The weaknesses of the
elements system of these levels of NGS have been detected and the
new capacities have been suggested for these cases of contingences.
The results show the contingences number (13,2,44,35, and
36) are the most severe ones, among all these contingences the
contingency no 13 is more severe because is connected directly to
the slack bus. The results of contingency ranking of NGS using the
proposed ANN approach is very fast and have excellent accuracy..
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Isolation and identification of Three pathogenic food
borne organisms (Staphylococcus aureus ,Salmonella,
Escherichia coli) irom Dairy and Meats

Abeer Mahdi Haj Ali
Dr. Sanaa Osman Yagoub Ahmed Al Neelain University

Abstract:

This study aim tolsolation and identification of four patho-
genic food borne organisms (Staphylococcus aureus, Salmonel-
la, Escherichia coli) from Dairy and Meats) by using traditional
methods, chromogenic media, API and rapid method. by using
traditional methods ,chromogenic media ,API and rapid method
Isolation and identification of the isolated bacteria Standard pro-
tocols will be followed for isolation of the target organisms . Iso-
lated bacteria will be identified by biochemical tests ,confirmato-
ry test ,APL.was used (SPSS) for statistical analysis version 25.
Statistical significance was set at P < 0.05. results of this studys:
Prevalence of Salmonella , E .coli , S .aureus Out of the total 70
Dairy samples examined, 10.0% (7/70) showed the occurrence
of Salmonella ,14.3% (10/70) showed the occurrence of E .coli
,24.3% (17/70) showed the occurrence of S .aureus ,Prevalence of
Salmonella , E .coli, S .aureus Out of the total 100 Meat samples
examined, 29.0% (29/100) showed the occurrence of Salmonella
,20.0% (20/100) showed the occurrence of E .coli ,26.0% (26/100)
showed the occurrence of S .aureus .The obvious conclusion to
be drawn from the results studyis that:There is contamination in
Meats in Khartoum State, and traditional slaughtering processes ,
Salmonella species and Escherichia Coli and Staphylococcus au-
reus were isolated from meats and Dairy.we Need Application of
the following Implementation of good hygiene in Dairy process-
ing; Training should be given to workers in the abattoir, especially
for those who are assigned in meats carcass process about the con-
tamination sources and hygienic conditions to maintain the quality
of the meats carcasses.

Key words : food , Dairy , Meats, traditional methods, chromogenic

media ,API , rapid method.
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Introduction:

The World Health Organization defines food- borne diseas-
es (FBD) as diseases of infectious or toxic nature caused by, or
thought to be caused by consumption of food or water. The patho-
genesis of bacteria causing food —borne poisoning depends on
their capacity to produce toxins after ingestion (in the digestive
tract ) or intoxication (ingestion of preformed toxins in foodstuff)
Infection caused by microbes that contaminate the food supply
are a frequent reminder of the complex food web that links us with
animal ,plant and microbial populations around the world .Some

02023 guigy-a1444 aa2all g3 - galpll anzll- agdgnill cibwlyall -0kl alao m




Abeer Mahdi Haj Ali -Dr. Sanaa Osman Yagoub Ahmed

pathogens persist in the environment , or in multiple hosts ,and
can contaminate the foods via pathways that reflect the variety, of
ecosystems that make up our food supply .Food safety depends
on understanding these pathways well enough to prevent them
.Substantial progress during the 20th century in animal disease
control efforts has greatly reduced the food —borne infections
related to zoonotic diseases such as brucellosis and bovine tuber-
culosis (Tauxe and Esteban,2006). At the same time ,an increasing
number of microbes have been recognized that can cause serious
illness in humans ,but rarely cause illness in the animal that car-
ry them .The presence of these microbes is thus not apparent to
the rancher of farmer ,and the animal appears entirely healthy
on inspection at slaughter ,addressing these microbes requires
a different prevention based on reducing  levels of microbi-
al contamination throughout the food chain .Recent outbreaks
show that plants can also be contaminated with human pathogens
on the farm , through manures ,water ,and wild animal incursion
(Lynch et al .,2009 ). The need to reduce and prevent contamina-
tion continues through harvest and slaughter processing, and the
food preparation steps in the final kitchen.

New Food-borne pathogens emerge when previously un-
recognized pathogens are identified and are linked to food borne
transmission from the beginning , or when food —borne transmis-
sion is documented for pathogens that are already well known.

The identification of new food safety problem has been ac-
celerated by important improvements in surveillance and response.

These new surveillance tools capture information about in-
fections in humans, as well as in animals and contamination of
foods, providing important information that is integrated across
sectors.

Objectives:

General objective:

Isolation and identification of four pathogenic food borne organ-
isms (Staphylococcus aureus, Salmonella, Escherichia coli) from
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Dairy and Meats) by using traditional methods, chromogenic me-
dia, API and rapid method.
Specific objective:
1. Molecular characterization of the species ,virulence gene ,tox-
in production ,antibiotic resistance plasmid
2. Assess the antimicrobial susceptibility of isolated organisms
3. Determine the activity of some commonly used preservative
(Nacl,benzoic acid ,sorbic acid) towards isolated organisms
4. Detection of Antibiotics Residues in collected samples
Previous studies:
1.A previous study conducted by M. Ann S. McMahon , En-
vironmental Stress and Antibiotic Resistance in Food-Related
Pathogens
This study investigated the possibility that sublethal food preserva-
tion stresses (high or low temperature and osmotic and pH stress)
can lead to changes in the nature and scale of antibiotic resistance
(ABR) expressed by three food-related pathogens (Escherichia
coli, Salmonella enterica serovar Typhimurium, and Staphylococ-
cus aureus). The study found that some sublethal stresses signifi-
cantly altered antibiotic resistance. Incubation at sublethal high
temperature (45°C) decreased ABR. Incubation under increased
salt (>4.5%) or reduced pH (<5.0) conditions increased ABR.
Some of the pathogens continued to express higher levels of ABR
after removal of stress, suggesting that in some cases the applied
sublethal stress had induced stable increases in ABR. These results
indicate that increased use of bacteriostatic (sublethal), rather than
bactericidal (lethal), food preservation systems may be contribut-
ing to the development and dissemination of ABR among import-
ant food-borne pathogens.
2.A previous study conducted by Federica Giacometti& Hesa-
maddin Shirzad-AskiAntimicrobials and Food-Related Stress-
es as Selective Factors for Antibiotic Resistance along the Farm
to Fork Continuum
Antimicrobial resistance (AMR) is a global problem and
there has been growing concern associated with its widespread
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along the animal-human—environment interface. The farm-to-fork
continuum was highlighted as a possible reservoir of AMR, and a
hotspot for the emergence and spread of AMR. However, the extent
of the role of non-antibiotic antimicrobials and other food-related
stresses as selective factors is still in need of clarification. This
review addresses the use of non-antibiotic stressors, such as anti-
microbials, food-processing treatments, or even novel approaches
to ensure food safety, as potential drivers for resistance to clini-
cally relevant antibiotics. The co-selection and cross-adaptation
events are covered, which may induce a decreased susceptibility
of foodborne bacteria to antibiotics. Although the available stud-
ies address the complexity involved in these phenomena, further
studies are needed to help better understand the real risk of using
food-chain-related stressors, and possibly to allow the establish-
ment of early warnings of potential resistance mechanisms.
Literature review:

Foodborne Bacteria are the most common cause of food-
borne diseases and exist in a variety of shapes, types and proper-
ties. Some pathogenic bacteria are capable of spore formation and
thus, highly heat-resistant (e.g. Clostridium botulinum, C. perfrin-
gens, Bacillus subtilus, Bacillus cereus) .

Some are capable of producing heat-resistant toxins (e.g. Staph-
ylococcus aureus, Clostridium botulinum). Most pathogens are
mesophilic with optimal growth temperature range from 20 °C to
45 °C. However, certain foodborne pathogens , such as Listeria
monocytogenes, and Yersinia enterocolitica are capable of growth
under refrigerated conditions or temperatures less than 10 °C .
Escherichia coli:

Escherichia coli is a Gram-negative, non-spore forming rod.
It may or may not be mobile; some rods are flagellated and some
are not. The organism is a facultative anaerobe and ferments sim-
ple sugars such as glucose to form lactic, acetic, and formic acids;
the optimum pH for growth is 6.0 to 8.0; however, growth can
occur as low as pH 4.3 and as high as 9 to 10 pH.
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Escherichia coli (E. coli) naturally form part of the normal flora in
the gut of humans and other animals. In fact, most E. coli are con-
sidered harmless to humans (Croxen and Finlay 2010). However,
certain pathogenic E. coli strains can infect the gut area and cause
severe illness (Croxen et al. 2013). Pathogenic E. coli infection
usually causes severe diarrhea. diarrheal disease caused by patho-
genic E. coli is preventable by improved environmental sanitation
and is treatable by antibiotics. The treatment of diarrheal disease is
generally effective with oral rehydration and maintaining electro-
lyte balance through the diet (Chowdhury et al. 2015).
Multidrug-resistant E. coli: recent treatment and prevention
strategies:

Food safety of fresh produce is a matter of increasing concern.
Indeed, microbial contamination may occur during any of the steps
in the farm-to-table continuum from environmental, animal, or hu-
man sources . Therefore, the prevention and treatment of microbial
contamination is one of the important food safety issues. In general,
E. coli caused diarrheal disease is preventable by improved environ-
mental sanitation and is treatable by oral or intravenous rehydration,
antidiarrheal and antibiotics (Croxen et al. 2013). Here, we provide
experimental treatment and prevention options that can be applied
in food preservation and in the field of infectious diseases.
Salmonella:

Salmonella are a group of bacteria that can cause gastrointesti-
nal illness and fever called salmonellosis. Salmonella can be spread by
food handlers who do not wash their hands and/or the surfaces and tools
they use between food preparation steps, and when people eat raw or
undercooked foods. Salmonella can also spread from animals to people.
People who have direct contact with certain animals, including poultry
and reptiles, can spread the bacteria from the animals to food if they do
not practice proper hand washing hygiene before handling food.

The genus Salmonella consists of only two species: S. enter-
ica and S. bongori (Grimont & Weill, 2007). Salmonella enterica
is divided into six subspecies, which are distinguishable by certain
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biochemical characteristics and susceptibility to lysis by bacterio-
phage Felix O1. These subspecies are:

Original subgenera |Current nomenclature
Subspecies | subspecies enterica
Subspecies 11 subspecies salamae
Subspecies I1la subspecies arizonae
Subspecies 11Ib subspecies diarizonae
Subspecies IV subspecies housemate
Subspecies VI subspecies indica

For the serovars of S. bongori, the symbol V was retained to
avoid confusion with the serovar names of S. enterica subsp. enterica.
Staphylococcus:

Staphylococcus aureus is a bacterium that causes staphylo-
coccal food poisoning, a form of gastroenteritis with rapid onset
of symptoms. S. aureus is commonly found in the environment
(soil, water and air) and is also found in the nose and on the skin
of humans.

S. aureus is a Gram-positive, non-spore forming spherical
bacterium that belongs to the Staphylococcus genus. The Staph-
ylococcus genus is subdivided into 32 species and subspecies. S.
aureus produces staphylococcal enterotoxin (SE) and is responsi-
ble for almost all staphylococcal food poisoning (Montville and
Matthews 2008; FDA 2012).

S. intermedius, a Staphylococcus species which is common-
ly associated with dogs and other animals, can also produce SE
and has been rarely associated with staphylococcal food poisoning
(Talan et al. 1989; Khambaty et al. 1994; Le Loir et al. 2003).

Food Safety:

Food safety can be defined as the system that keeps food
and food products free from substances hazardous to human
health. Food safety should be a part of governments’ strategies
to ensure secure food for the consumers. In this context, a “hazard”
refers to any biological, chemical or physical property that may cause
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unacceptable risk (FAO, 1998). The emergence and discovery of new
food-borne pathogens and other food-related hazards has increased
the need for food-safety measures. The intensification of food pro-
duction has also changed food processing and handling systems and
raised new challenges for food- safety institutions. Intensification has
led to large amounts of potentially infectious material being concen-
trated at single sites, such as large industrial production establishments
or processing plants, and has therefore contributed to the potential for
large-scale outbreaks of infection. Changing consumption patterns
— street vendors and home cooking of primary products are giving
way to the purchase of processed food from supermarkets — make
food-safety an issue of public concern rather than just a matter for in-
dividual consumers. Developing countries face difficulties in achiev-
ing food-safety goals in animal production systems. These difficulties
result from inter alia unstable administrative and political structures,
lack of infrastructure, and lack of investment in food-safety measures
and research, as well as from inadequate consumer information. Re-
sponsibility for ensuring safe food for the consumer has traditionally
been seen as the responsibility of public institutions. However, with
the intensification and industrialization, responsibility has been shift-
ed to a wider set of stakeholders including the private producer and
the consumer.
methods

Study design:

This was analytical study.

Study area:

This study was conducted in Khartoum state.

Study period:

The study was conducted from the period 2022

Study population:

Samples was Dairy and Meats.

Materials and Methods:

1. Isolation and identification of the isolated bacteria:
i. Standard protocols will be followed for isolation of the target
organisms (enrichment medium if necessary medium ,chro-
mogenic medium )
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i. Isolated bacteria will be identified by biochemical tests
,confirmatory test ,APL
2. Immunological examinations:
i. Immunological examinations will be carried out to determine
species of the isolated bacteria using polyvalent O Antisera.
i. Antimicrobial susceptibility of the isolated organisms
iii. Antimicrobial susceptibility will be determined by using
disk diffusion assay following the guidelines of clinical and
laboratory standard institute
iv. Effective concentration will be determine by MIC & MBC testes
v.Low temperature storage effects on isolated organisms
vi. The survival of isolated organisms under low temperature
condition will be determine at freezing point.
vii. Thermal death point will be determine using 100°C (Boiling
temperature) D100°C.
vii. Detection of Antibiotics Residues.
Data analysis:
The statistical package of social sciences (SPSS) was used for statis-
tical analysis version 25. Statistical significance was set at P < 0.05.
Results:
Prevalence of Salmonella , E .coli , S .aureus Out of the total 70
Dairy samples examined, 10.0% (7/70) showed the occurrence
of Salmonella ,14.3% (10/70) showed the occurrence of E .coli
,24.3% (17/70) showed the occurrence of S .aureus ,
prevalence of Salmonella , E .coli, S .aureusin Dairy samples is

summarized in Table(1)
Table (1) analysis of Salmonella, E .coli, S .aureusin prevalence
in Dairy samples
Dairy samples | No.of tested | positive | Percentage | P- value
Salmonella 70 7 10.0% 0.021
E .coli 70 10 14.3% 0.03
S .aureus 70 17 243 0.001

Prevalence of Salmonella , E .coli, S .aureus Out of the total 100
Meat samples examined, 29.0% (29/100) showed the occurrence
of Salmonella ,20.0% (20/100) showed the occurrence of E .coli
,26.0% (26/100) showed the occurrence of S .aureus ,
prevalence of Salmonella , E .coli, S .aureusin Meats samples
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is summarized in Table(2)
Table (2) analysis of Salmonella, E .coli, S .aureusin prevalence
in Meats samples

S .aureus 100 26 26.0% 0.015

Conclusion:

The obvious conclusion to be drawn from the results is that:

1/ There 1s contamination in Meats in Khartoum State, and tradi-

tional slaughtering processes

2/ Salmonella species and Escherichia Coli and Staphylococcus

aureus were isolated from meats .

3/ contamination were at all stages of Dairy.

4/ Most of Meats Slaughter house and Traditional slaughtering

processes are not Applying HACCP System.

Recommendations:

Need Application of the following:

1. Current standards for microbiological control to ensure quality
assurance and safety of meats slaughter process.

2. Risk management and processing of meats getting

3. Implementation of good hygiene in Dairy processing; Training

should be given to workers in the abattoir, especially for those

who are assigned in meats carcass process about the contami-

nation sources and hygienic conditions to maintain the quality

of the meats carcasses .

Sanitation in the breeding farms .

Application of HACCP in Dairy and Meats, based on the use of

multi - functional strategies (sanitizers &modern disinfections

techniques).to reduce bacterial contamination.

6. Consider personnel hygiene, handsgloves, masks, head cover,
contaminated equipment cross-contamination from raw material .

7. Cooking at high temperatures of 100c® will help to eliminate
pathogens before consumption.

8. Application of hygienic measurements appears to be important
to reduce the contamination of bacteria .
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Abstract:

Location information has become an important part of informa-
tion systems due to the fact that more than 80% of information is linked
to a location on the earth’s surface. Collecting geospatial information
requires special tools, technologies, and methods. Most data collection
platforms are designed without major consideration for GIS data, since
GIS data requires a special type of database management system, and
most of these platforms use non-spatial databases, so spatial objects
are not stored properly, especially for polygon and line features. The
objective of this study is to develop Form Builder platform for GIS
data collection by using open-source technologies. The study highlights
the power of open-source technologies in GIS applications as well as
importance of GIS database for Form Builder applications. The cloud-
based form builder application designed to be simple and easy to use for
non-GIS users to design GIS data collection forms, visualize collected
data and export collected data as shapefiles to be used in other GIS soft-
ware for further processing or analysis. The cloud-based Form builder
1s a web-based GIS application that enables people to design their GIS
data collection forms, visualize collected data, and export collected data
to different GIS formats. Open-source technologies used in all aspects
of the development of the cloud-based form builder application, Django
and Geodjango as a python based web framework used to develop the
form builder application, PostgreSQL and PostGIS database systems
used as geospatial database management systems hosted on the cloud,
GDAL as a geospatial data engine used for reading and writing GIS
data from and to the geospatial database, Geopandas with leaflet API
used for visualization of GIS data on web pages.

Keywords:Cloud Computing, Open-Source GIS, Form Builder, GIS
Data Collectio
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Introduction:

Cloud computing technology increasingly become an import-
ant solution for organizations that looking to drive their business
forward. The NIST defined Cloud computing a model for enabling
ubiquitous, convenient, on-demand network access to a shared
pool of configurable computing resources (e.g., networks, servers,
storage, applications, and services) that can be rapidly provisioned
and released with minimal management effort or service provid-
er interaction (1). In Cloud Computing, computing resources are
provided as on-demand services over the internet, these services
delivered in three models, Infrastructure as a Service (IaaS), Plat-
form as a Service (PaaS) and Software as a Service (SaaS), Google
Doc is an example of SaaS, Firebase Database is an example of
PaaS while the Amazon EC2 is an example of [aaS. Organizations
using cloud computing technology to consume cloud-computing
services according to their needs. According to the NIST, there
are four-deployment model for cloud computing private cloud,
community cloud, public cloud and hybrid cloud. Recently, Geo-
spatial Technology are increasingly provided on cloud computing,
which provides dynamically scalable GIS technology, GIS Data
and GIS functions as a web service. GIS Data collection consid-
ered as one of the most expensive activities in GIS applications
(2). Geospatial data collection may include remote sensing data,
field data and other in-house GIS data conversion processes. Tra-
ditional field data collection (i.e. pen-and-paper based) is a time
consuming and bulky task. For example, we need to prepare base
maps, collect an ancillary dataset, and other paperwork. This is not
practical to use in real-time disaster information collection, which
occurs in unpredictable places and requires a quick emergency re-
sponse (3). The use of Open-Source Web Mapping tools is still
today quite limited due to their higher required skills with respect
to APIs and only occurred in few literatures’ studies (4) (5) (6).
In this paper aims to develop cloud-based form builder for GIS
data collection using open-source technologies to enable people to
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design their GIS data collection forms on the cloud using Open-
source technologies, through Form Builder application user can
visualize collected data as tables, maps as well as export collected
data as shapefiles.

Related Work:

Survey Builder tool, initiated by the Career Resource Center
(CRC) and College of Engineering in order to develop a dynamic
web-based survey tool, The Survey Builder application designed
for the University of Florida is a tool that lets users create surveys,
administer them, and analyze survey results all through the web.
It allows any department to create a survey and administer it over
the web. Questions can be Likert scale, yes/no, short answer or
open response. Each question has a unique ID and can be reused in
subsequent surveys. Colleges have the ability to develop standard
questions that are included in all departmental surveys. All results
are stored in a database accessible by the department that creates
the survey (7). Survey builder provides a lot of features, including
Create Survey, Administer Survey, conduct survey, view survey
results and link survey but all these features do not consider the
location information.

Harvard Humanitarian Initiative in association with Brigham
and Women’s Hospital, USAID have designed Kobo toolbox an
open-source data collection tool, researcher can build a question-
naire choosing various patterns in the Kobo Toolbox website. Once
the questionnaire is organized, the survey can run through the an-
droid application ‘Kobo collect’ for data collection by downloading
it without any expenditure. Kobo toolbox provides Form Builder,
Question library, Data collection via android or Web browser, man-
age, download and analysis of the data, Access control (8). Although
Kobo toolbox and Kobo collect are widely used in humanitarian
crisis like natural disasters, natural calamities, manmade disasters
etc. Kobo toolbox has some limitation, the database system used in
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Kobo toolbox is not spatial database which led to some limitations
when designing data collection forms for GIS data.
Methodology:

Cloud Based Form Builder for GIS data collection will be
developed using Open-source technologies, Figure 1: shows the
general architecture of Cloud based form builder for GIS data
collection as well as software and tools used in the development.
PostgreSQL alongside with PostGIS extension will be used as
Cloud GIS database, GDAL as Spatial Data engine will be used
for reading and writing to GIS database, Django and Geodjango as
python web framework following (Model, View, Template) MVT
pattern will used to develop the Cloud based web GIS application
of the Form Builder, Geopandas and Leaflet API will used to visu-
alize and export collected GIS data.

Cloud based form builder is a web-based application that
enable users to create their own data collection form for GIS, in
form builder users can specify type of GIS data will be collected
points, lines or polygons. To create form user must be registered,
and registered users need to add login details to login to the cloud
form builder, once user logged in user can create data collection
form, all form created by user will be linked to that user, once user
created a form the form details and related fields will be stored
on cloud GIS database and a new spatial table will be created on
cloud GIS database based on form details. Through form builder
users can add enumerators by adding enumerators details these
details will be stored on cloud database in enumerators table, enu-
merator can use his username and password to login and conduct
data collection.
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Enumerators
.

Collect Data (fill Form)

i

Create Data Collection Form H <&
{ )
. . . [ GIS
A Ll
- Visualize, Export Collected Data @ Database

User
. GDAL, PostgreSQL/PostGIS
Form Builder

v ®

Django, Geodjango, Geopandas

Figure 1: General Architecture of Cloud Based Form Builder
Since the idea for Cloud based form builder based on cre-
ate a table for each data collection form and each data collection
form composed of a set of entry element each entry element is
considered as a field (column) in the table. Two related tables cre-
ated one for forms information and the other for the fields’ infor-
mation. The forms table include the following fields (FORM _ID,
FORM NAME, FORM DESCRIPTION, GEOMETRY TYPE,
USER _ID). FORM_ID field is unique and auto incremented field.
The FORM_NAME field must follow the naming rules, it must
start with a letter (cannot start with number) and can only con-
tain alpha-numeric characters and underscores. Since the FORM _
NAME field is constrained field, the FORM_ DESCRIPTION field
allow users to add a brief description to the form. The GEOME-
TRY TYPE field allow the user to specify the type of geometry
(Point, Polyline, and Polygon) for the Geospatial Data, if there is
no need for spatial data, the user can leave this field blank. The
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USER ID field used to specify the ID of the user who have cre-
ated the form. Name of data table related to the form composed
of FORM_NAME and FORM ID to avoid the conflict. Since
the platform is cloud based and used by different users from dif-
ferent areas and sometimes users might use the same name for
their form, and it is not allowed to have two table with the same
name in database system. The fields table include the following
fields (FIELD ID, FORM_ID, FIELD NAME, FIELD LABEL,
FIELD TYPE), FIELD ID field is unique and auto incremented
field. The FORM ID used to specify the ID of the Form relat-
ed to the field. The FIELD NAME field must follow the nam-
ing rules. Since the FIELD NAME field is constrained field, the
FIELD LABLE field allow users to add a brief description to the
field. The FIELD TYPE field allow the user to specify the type of
data (integer, float, text), field name used as column name in the
related form’s table and the field type to specify the data type for

the column.
USERS FORMS FIEDLS
PK | USER_ID — PK | FORM_ID — PK | FIELD_ID
USERNAME FORM_NAME FIELD_NAME
PASSWORD FORM_DESCRIPTION FIELD_LABEL
FULL_NAME GEOMETRY_TYPE FIELD_TYPE
USER_ID — USER_ID — FORM_ID

ENUMERATORS

PK | ENUMERATOR_ID

ENUMERATOR_NAME
USERNAME

PASSWORD

L USER_ID

Figure 2: General Schema of Cloud GIS database
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Once a user creates a form, form details will be stored on
forms table and related fields details will be stored on field ta-
bles. Afterwards, a data table related to the form will be created.
The data table name will be composed of form name and form
id to avoid duplication and conflicts. Field names will be used as
column names for the data tables while field type will be used as
data type for each data type for each column. Figure 3: shows the
structure of the database.

USERS

USER_ID |USER_NAME| PASSWORD FULL_NAME

I— | admin wrin Admin User
2 user] s User One FIELDS
FIELD_ID [FIELD_NAME| FIELD_LABEL | FIELD_TYPE | FORM_ID
FORMS | D D INTEGER |
2 NAME NAME TEXT |
FORM_ID | FORM_NAME [FORM_DESCRIPTION | GEOMETRY_TYPE | USER_ID
3 GEOM GEOM TEXT |
I HEALTH _|HEALTH ASSESSMENT POINTS ]
K FOREST  |FORESTASSESSMENT | POLYGON 2 ! D NAME INTEGER :
' 5 TYPE TYRE TEXT 2
:
' 6 GEOM GEOM TEXT
: DATATABLE (HEALTH)
1 i) NAME GEOM
Leeeer )
|
;
1
;
; DATA TABLE (FORESTS)
. ) TYPE GEOM
L

Figure 3: Database Structure
Results

The cloud-based form builder for GIS data collection plat-
form developed to test the proposed synchronization algorithm, as
presented in Figure 1, PostgreSQL/PostGIS is used as GIS data-
base for cloud platform, and GDAL used as engine for reading and
writing data in GIS database, most of data collection platform us-
ing non-spatial database which make storage of spatial object is dif-
ficult, for example in Kobotool box one of the most common data
collection platform, spatial information for points data stored by
adding two columns (longitude and latitude) to store the coordinate
of points, when it comes to line and polygon features it is difficult
to represent such spatial data in longitude and latitude column, be-
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cause line and polygon features composed of multiple points, and
it does not make sense to create many longitude and latitude col-
umns to store the coordinates of these points, using PostGIS as a
database for the platform enable users to create form with various
spatial data types such points, lines and polygons. Form Builder
web application built by using Django a python-based web frame-
work, Geodjango as add-on for Django used to create GIS data
model, Geopandas used to extract, transform and export GIS data
to various format, and Django rest framework used to create rest
web services. the main page of Form Builder web application en-
ables users to create a new account or login if the user already regis-
tered, User can create an account on the platform by using sign up
button, sign up button will open a new page which enable users to
create a new account by adding their username, email address, and
password. Users’ details will be stored on user table within cloud
database. Figure 4: shows the main page of the platform.

133% A o =
CoGeo Form Builder Sign Up

Create Your Data Collection Form Easily

Figure 4: Home Page of the Form Builder platform

Sign up page enable users to create a new account, the sign-up
page designed to be as simple as possible, user only need to add
the username, email and password. Figure 5: shows the sign-up

page.
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S M CoGeo Collect - Sign Up. By +

O D o+ 127.0.0.1:8000/auth/signup

I CoGeo Collect

Sign Up

aau_sudan
mohammedmahmoud@aau.edu.sd
...........

1 Agree The Terms And Conditions

TR
Figure 5: Sign Up Page
If the user already registered, user can use sign in button to sign
in to the platform, in sign in page user should add the username and
password to sign in, entered username and password will be checked

across user table if the user is existing with the same details the user
will be signed in. Figure 6: shows the sign-i

Q O 127.00.1:8000/auth/signin

1 coczo collect

Sign In

Remember Me Forgot Your Password?

Don't have an account yet ? Sign Up

£ NN Panvrinkt Paltan Pallart Nackhased Navalansd hu Mahsmemad kshmaid ¥

Figure 6: Sign in Page
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Once user signed in, form list page will appear to the user,
the form list page shows the list of forms created by the user, in
addition to a button to enable user to create a new form, form list
will be retrieved from the forms table on cloud database. Figure 7:
shows the form list page. In Form List Page, users can see created
from in addition to buttons to manage the forms, these buttons in-
clude button to delete the form, button to view the form and button
to edit the form, once the user click on delete button the form de-
tails and related fields will be deleted from forms and fields tables
on cloud database as well as the data table related to the form will
be deleted from the database. Figure 44: shows the Form list with
options to view, edit or delete form.

) m Dachbeard - CoGeo Form Build X JES = 0

Q D 127.00.1:8000/forms/ “ @ 0 B =

[[EUDITOETIE = Q eachoms. ) «mn -

Create New Form

Name Description

admin_health Health Assessment Tool mm

ENUMERATORS

© 2023 Copyright CoGeo Form Builder Developed by CoGeo

Figure 7: Form List page
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Create a new form page will enable users to create their data
collection form, user should add form details which include the
form name, form description, and specify the geometry type. And
addition to that user can add fields to the form, field details in-
clude, field name, field label and field type. The form details would
be stored on the forms table in cloud database, while field details
will be stored 1n fields table in cloud database. Once the user clicks
on create form button a new data table will be created for the form,
the data table name composed of username of the form creator and
the form name while the columns of the table will be the fields of
the form. Figure 8: shows the create new form page.

SO [ D<hboard - CoGeo Form Buil: x [N - o

QO D 127.0.0.1:8000/forms/new 44 © ¢ R =
Q 0 admin

Create Data Collection Form

"l CoGeo Form Builder

FORMS

ENUMERA... Form Name Geometry Type

forest POINT v

Form Title

Forest In Sudan

Field Name Field Label Field Type

forest_name Forest Name INTEGER v

INTEGER
REAL
TEXT

© Add Field
v

Figure 8: Create Form Page

View Form details page enable user to collect data through
web pages, user can click on Open Form button to open data col-
lection form and fill the form with data, in addition to that view
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form details enable users to view collected data in a form of ta-
ble or map and export collected data to shapefiles, which standard

format of GIS data supported by various GIS software. Figure 9:
shows Form details page.

FORMS ,
admin_forest

e L[

Forest In Sudan Open Fom

ENUMERA..

©2023 Copyright CoGeo Form Builder Developed by CoGeo

Figure 9: View Form Details Page

Enumerators can open Collect Data page using web browser
on their smartphones to collect data enumerators can fill forms’
fields and draw the geometry related to the form, collected data

will be stored on data table related to the form. Figure 10: shows
Data collection web page.
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S [T Dashboard - CoGeo Form Builc xS < — o

Q O =@ 127.0.0.1:8000/forms/collect_data/2/ bicd @ ¥ B =

l" CoGeo Form Builder = Q 0 admin -

admin_forest

FORMS
Dender National Forest

ENUMERATORS

35.33753105613648 12.622917628991404

ol dpdas %y

Figure 10: Collect Data Web Page

Data view page shows the collected data in form of table, user can
open data view page by using data button on view form details
page. The date retrieved from data table related to the form. Figure
11: shows data view page.

FORMS .
admin_forest

Eaooe

id forest_name geometry
Dender National
n

ENUMERA...

0101000020E6100000C3BEB73734AB4140693D390FEF3E2940)

Forest

< >

©2023 Copyright CoGeo Form Builder Developed by CoGeo

Figure 11: View Data as Table Page
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Map view page shows collected data on a map, user can open Map
view page by using Map button on form details page, the data
retrieved from data table related to the form based on geometry
value type and value the map displayed, Leaflet API used as an
API for Web Mapping and Open Streets Map used as base map for
map view. Figure 12: shows Map View page.

|" CoGeo Form Builder

a
o
pn
g

FORMS .
admin_forest

ENUMERATORS
+ e

Shahads

sl i

il =Liahit| ® Opinckaathap

Figure 12: View Data as Map Page

Export data page enable users to export collected data as shape-
file, collected data retrieved from data table related to the form
and converted to shapefile by using Geopandas. Figure 13: shows
export page.
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S [ Dsshbosd - CoGeo FormBuilc X MBS 2 T

Q O 127.00.1:8000/formsfexport/2/ o 2 9 A =

l" CoGeo Form Builder [ Q 0 admin -

FORMS

admin_forest

Shapfile

ENUMERATORS

2023 Copyright CoGeo Form Builder Developed by CoGeo

Figure 13: Export data as Shapefile
Enumerators list page shows the list of enumerators added by user,
from the enumerators list page user can delete existing enumera-
tors or add new enumerators, user can delete existing enumerator
by using delete button, and can add a new enumerator by using
Create Enumerator button. Figure 14: shows enumerators list.

SO [ Dashboard - CoGeo Form Builc % NS a]

l" CoGeo Form Builder = Q 0 admin

FORMS

Create Enumerator Account

ENUMERATORS

Enumerator Name Username =

Salim Naser o @ Delete
enum1 S @ Delete

2023 Copyright CoGeo Form Builder Developed by CoGeo

Figure 14: Enumerators List Page
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Create Enumerator page enable user to add and account for enu-
merator by adding Enumerator name, username and password.
Enumerator details stored on Enumerators table on cloud database.
Figure 15: shows create new enumerator page.

0 0 1700800 enmectorsen & N NE
= Q o amin. +
Create Enumerator
FORMS
ENUMERA Enumerator Name

Enumerator name

Usemname

Password

Create Enumerator

Figure 15: Add Enumerator Account Page
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Conclusion:

Since location become an important element in Information
systems, an efficient tool to collect location information is highly
needed, invention of Web technologies and cloud computing tech-
nology enable people do conduct collaborative collection of GIS
data. Cloud Based Form Builder of GIS data collection is an inte-
grated platform to enable people to create forms for GIS data col-
lection. Form builder application is web-based application devel-
oped by Django/Geodjango framework to enable people to design
their GIS data collection form, the form builder enables people
to create a form for points, polylines and polygons, as well as vi-
sualizing and exporting collected data. PostgreSQL with PostGIS
extension were used as cloud GIS database, using PostgreSQL/
PostGIS as spatial database enable us to create different types of
spatial tables which make the platform unique, whereas most of
existing data collection platform use non-spatial databases which
is lead to limitation on integration of collected data with GIS soft-
ware. Interfaces of Cloud form builder application designed to be
simple and easy to use, which enable non-GIS users to develop
GIS data collection forms easily. Cloud Based form builder for
GIS data collection developed by using open-source technologies
which highlight the power of open-source technologies in GIS ap-
plications and how open-source technologies can mitigate the cost
of GIS solution.
0.1.Recommendations:

To make Cloud GIS data collection platform more efficient,
additional GIS functions must be added to enable users to conduct
different GIS functions on collected data, it is recommended to
integrate Cloud GIS Data collection platform with one of open
sources GIS server such as Geoserver, MapServer. Integration of
Cloud GIS data collection platform with GIS server enable data ta-
bles of collected GIS data to be shared as Web GIS services using
different GIS service standards such Web Map Services (WMS)
and Web Feature Services (WFS), which enable users to consume

02023 guigy-a1444 aa2all g3 - galpll anzll- agdgnill cibwlyall -0kl alao m




Mohammed Mahmoud Ibrahim Musa-Dr. Ashraf Osman Ibrahim-Dr. Eltaib Saeed Mohamed Ganawa

collected GIS data in different applications and platforms which
provide a real-time consumption of collected GIS data. It is also
recommended to provide some query operations to enable users to
conduct spatial and attribute-based queries on collected GIS data,
these query operations also enable users to export collected GIS
data according to the user needs. It is recommended to enable us-
ers to upload GIS data to Cloud GIS data collection platform such
as Shapefiles, GeoJSON and KML, which allow users to integrate
collected GIS data with other GIS data. It is recommended to de-
velop a Mobile Application to enable enumerators to conduct the
data collection activity through their smartphones.
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