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Abstract: In the vigorous development of the city population, there is a need to set up clear dimensions for the parking
space. Car parking plays a significant part in the residential apartments and commercial buildings. Roadside parking
spaces will create a huge traffic problem if the parking lots are not properly designed. Sometimes, it leads to the accident.
Hence, keeping all these causes in mind, the flexible parking space is the necessary of the time. In the proposed research
work, the parking space considered in the problem is of a regular octagon shape, and the mathematical model is developed
under a fuzzy environment. LINGOOptimization Software is used to solve themathematical model andMATLAB (Matrix
Laboratory) is used to define the fuzzy variable. At the outset, the results will reveal the importance of making the length
of the parking lot under fuzzy environment.
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1. Introduction
We acknowledge that the submitted paper is the extended version of the article “Optimization of regular octagon-

shaped parking space” authored by Saad Salman Ahmed and Arun Prasath GM in 2021 [1]. Reducing the length of the
parking lot will consequently increase the number of parking lots in the allotted parking space. So, in this paper, the
length of the parking lot will be considered a variable, and its lower and upper values are defined as 5.0 m and 5.5 m,
respectively.

The design of the parking lots is strategically orientated towards maximizing the number of parking lots and efficient
utilization of the allotted parking space. Key determinants for optimizing parking space include dimensions, layout,
angles, and accommodation for a range of vehicle sizes and types. Various vehicles necessitate tailored parking spaces
and configurations. This study focuses specifically on different types and sizes of cars.

The parking angles under consideration will be denoted as and as illustrated in Figure 1. These angles represent
widely utilized configurations in parking lot scenarios. The selection of parking angles holds a significant sway in the
optimization of parking space.

Figure 1. Parking angles

Different types of cars with different body types are given in Figure 2 and are available in the market. Most of the cars
have the same breadth and different lengths. In Muscat, the parking lot size is fixed at 2.5 m × 5.5 m. Dubai municipality
fixed the parking lot dimension as 2.5 m × 5.0 m [2], and Oman fixed the parking lot dimension for the Duqm city urban
planning and development project as 2.5 m × 5.5 m [1].

Here the discussion arises about the length of the parking lot. Different countries follow parking lot dimensions for
their own convenience. After the observation, it is understood that the countries fixed the breadth of the parking lot and
compromised its length. With the use of sonar sensors, the car decides the turning angle, and with the use of fuzzy logic,
the car can automatically decide the motion direction [3].

A cloud-based parking lot reservation system was created, and it will monitor the available parking lots for the cars.
The time consumption and fuel consumption will be reduced by reserving the parking lot [4]. The availability of the
parking lot and the weight of the car are considered to decide the suitable parking lot to maintain the equilibrium of the
parking space [5]. Most of the research papers focus on parking the cars in the suitable parking lot. A novel approach is
taken in this paper to consider the parking lot length as a variable under a fuzzy environment to optimize the number of
parking lots in the available parking space.

In this paper, the mathematical model for octagon-shaped parking spaces is taken under a fuzzy environment.
The length of the parking lot is taken as a fuzzy variable. Also, three different parking lot dimensions are taken into
consideration for a numerical example. It is denoted as follows: Dimension 1 (DM1: 2.5 m × 5.0 m), Dimension 2 (DM2:
2.5 m × 5.25 m), and Dimension 3 (DM3: 2.5 m × 5.5 m).

In the allotted parking space, vehicles can be parked for long term or short term. Transportation infrastructure
includes parking lots as the essential one. Always to utilize the parking area effectively, the parking lots will be planned to
accommodate the maximum number of vehicles. The influential factors in optimizing the parking area will be the length
and breadth of the parking lot, parking area design, parking angles, and variety of vehicles with different sizes. Different
types and sizes of vehicles will require different sizes of parking lots and parking modes. In this paper, different types
and sizes of cars are only considered. Common angles 0◦, 45◦, 60◦ and 90◦ considered in parking lots given in Figure 1
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are used in the developed parking lot problems. Parking angles are playing an influential role in optimizing the parking
space.

Figure 2. Different types of cars

2. Literature review
To attain the optimum number of parking lots with various designs and dimensions, the mathematical model was

developed [2]. Different algorithms are used to obtain the optimum results of the RPCDV mathematical model of the
parking lot network graph of the evaluation index and suitable path search efficiency.

There is a need to allot parking lots in maximum numbers and utilize parking space effectively. The optimization of
car parking space is done by using the Evolutionary Algorithm with its customized fitness function. Parking designs are
separated as perpendicular, diagonal, and parallel [6]. Automated vehicle’s impact on the parking facilities is analyzed
by using the mixed integer nonlinear mathematical model and the results are compared with the standard industry
requirements of the manual driving vehicles [7].

The inadequate public parking spaces in busy urban areas need to be analyzed by using a mathematical model. New
public parking sites need to be created to minimize the environmental and economic costs. The fuzzy MCDM, AHP, and
fuzzy AHP-TOPSIS are used to address the selection criteria for site selection and the challenges and uncertainties in the
decision-making process of finding the new public parking lot locations [8]. The vehicle door, size of the vehicle, and free
space are the effective measures in the parking lots. There will be more unutilized spaces in the parking space of triangular
shape. In the procedure of consuming the maximum area of the allotted parking space and obtaining the parking lots in
maximum numbers, the mathematical model of different types of triangles likely equilateral and isosceles is developed
and solved using the integer linear programming method.

In recent times, most of the buildings are old with less number of parking stalls. Due to the low number of parking
lots, some cars are parked randomly near the parking lots making unnecessary traffic near to the parking lots. To try
to increase the number of parking lots, a formation of cutting-stock is used for redesigning the available stalls on the
university campus and to increase the number of parking stalls [9]. The network graph connecting parking lots was
developed and the optimal path was identified by using algorithm [10].

In the supermarkets with a huge number of customers and a big company with a huge number of workers will face
the spatial efficiency in the parking lot shape. A mathematical model was developed with a single steering manoeuvre to
improve the spatial efficiency and the parking angles were taken as variables. The angled car parking lot is more than 10
percent more efficient than the rectangular car parking lot [11].

The parking spare area of parallelogram shape consists rectangle and two right triangles to optimize the parking lot
numbers [12]. The parallelogram shape land discussed in two different cases formotorbikes and cars namely parallelogram
direct shape and parallelogram separated into two right triangles and one rectangle. After the discussion, it is noticed that

Volume 5 Issue 4|2024| 4549 Contemporary Mathematics



the parallelogram separation is more efficient than parallelogram direct shape [13]. The mathematical model of triangular-
shaped parking space was developed [14].

3. Parking design
3.1 Notations

Following notations are used in the mathematical model:
a-length of the regular octagon
b-Breadth of the outer rectangle
d-Length of the inner rectangle
A1-Bay width
A2-Bay width, Parallel to aisle
B1-Bay length
B2-Length of line between bays
C1-Bay depth to wall
C2-Bay depth to curb
C3-Bay depth to interlock
D-Aisle width between bay lines
E-Bumper overhang (typical)
F1-Module, wall to interlock
F2-Module, curb to interlock
F3-Module interlock to interlock
F4-Interior width
LIR-Width of outer and inner bay lines of IR
LER-Width of outer and inner bay lines of ER
L1-Length of the first bay line
L2-Length of the second bay line
L3-Length of the third bay line
L4-Length of the fourth bay line

3.2 Parking space design

The pictorial representation of the proposed parking area with a regular octagon shape is given in Figure 3. The
parking area consists of three parts as given in Figure 3.

Figure 3. Pictorial representation of regular octagon shaped parking space
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For the proposed parking design, the pictorial representation of rectangular parking spaces is presented in Figure 4.
For angles 0◦, 45◦, 60◦ and 90◦, the following notations are used:

NORIRθ = total number of rows outside of the interior rectangle with as the angle θ
NIRIRθ = total number of rows inside of the interior rectangle with as the angle θ
NORERθ = total number of rows outside of the exterior rectangle with the angle θ
NIRERθ = total number of rows inside of the exterior rectangle with as the angle θ

Figure 4. Pictorial representation of rectangular shaped parking area

The pictorial representation of a right triangle parking space is given in Figure 5. The variable value for F4 is taken
for the discussion. In addition, the height or length of the first, second, third, and fourth parking rows in the interior of
the rectangle of a right triangle is given as L1, L2, L3, L4. For the right triangle parking space design, the following are
the notations used for different angles 0◦, 45◦, 60◦ and 90◦.

ITθ = total number of rows in the interior area of the triangle with θ as the angle
XETθ = total number of rows in the external area of the triangle with θ as the angle
XTθ = quantity of rows filled in the interior area of the triangle with θ as the angle

Figure 5. Pictorial representation of right triangle parking space
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4. Triangular fuzzy number
Triangular Fuzzy Number [15] is a number Ã=(a,b,c) if its membership function is given by

µA(x) =



0, x < a

x−a
b−a

, a ≤ x ≤ b

c− x
c−b

, b ≤ x ≤ c

0, x > c

(1)

5. Mathematical model for the proposed parking design
Mathematical model for the proposed regular octagon shaped parking space is developed by using the following

assumptions:

5.1 Assumptions

1. Exterior lines and the wall are not adjacent
2. One-way circulation is considered across the aisles
3. Bay length is taken under fuzzy environment
4. Two exits/entries will be available
5. Two-way circulation is considered in perpendicular to the rows
6. At the adjacent to the wall, no exterior rows are allowed
Assumption (5) can be taken as one-way traffic perpendicular to the rows, and assumption (6) can be taken as the

exterior rows are adjacent to the wall according to the parking lot design. The objective function and constraints of the
proposed mathematical model are given below. The length of the parking lot is considered a fuzzy environment. The
proposed mathematical model includes the following decision variables for different angles 0◦,45◦,60◦, and 90◦.

5.2 Notations

NETθ = total cars in the exterior surface with θ as angle
NTθ = total cars in the interior surface with θ as angle
NITθ = total cars in the interior surface with θ as angle
NIPERθ = parking area available inside in the rectangle in exterior with θ as angle
NOPERθ = parking area available outside in the rectangle in exterior with θ as angle
NIPIRθ = parking area available inside in the inner rectangle with θ as angle
NOPIRθ = parking area available outside in the inner rectangle with θ as angle

5.3 Objective function

The objective of the proposed mathematical model of the regular octagon-shaped parking space is to maximize the
number of cars in the allotted parking space. With the constraints like space, parking lot dimensions, and parking angles.
The objective function is defined in equation (2).
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Max z̃ = ∑
θ=0◦, 45◦, 60◦, 90◦

(NIPIRθ +NOPIRθ +2NIPERθ +2NOPERθ +4NET θ +4NT θ +4NIT θ) (2)

5.4 Constraints

In the regular octagon-shaped parking space, one interior rectangle, two exterior rectangles, and four right-angled
triangles are available. Equations (3), (4), (5), (6), (10)-(13) are related to the interior and exterior rectangular-shaped
parking space. Equation (5), (8), (9), (14)-(16) are related to the right-angled triangle shaped parking space. Equation (3)
and (4) discussed that the sum of the lengths of the number of cars in the interior row and the exterior row should not be
more than the length of the parking space. Equation (6) and (7) discussed that the total number of outside rows should be
less than or equal to two.

∑
θ=0◦, 45◦, 60◦, 90◦

(F̃3NIRIRθ +(D+C̃1)NORIRθ)≤ d (3)

∑
θ=0◦, 45◦, 60◦, 90◦

(F̃3NIRERθ +(D+C̃1)NORERθ)≤ a (4)

∑
θ=0◦, 45◦, 60◦, 90◦

(F̃1XET θ + F̃3XT θ + F̃4IT θ)≤ b (5)

∑
θ=0◦, 45◦, 60◦, 90◦

NORIRθ ≤ 2 (6)

∑
θ=0◦,45◦,60◦,90◦

NORERθ ≤ 2 (7)

∑
θ=0◦, 45◦, 60◦, 90◦

XET θ ≤ 1 (8)

∑
θ=0◦, 45◦, 60◦, 90◦

IT θ ≤ 1 (9)

For 0◦, 45◦, 60◦ and 90◦.

Ã2NIPIRθ −2(L̃ir)NIRIRθ ≤ 0 (10)

Ã2NOPIRθ − L̃irNORIRθ ≤ 0 (11)

Ã2NIPERθ −2(L̃er)NIRERθ ≤ 0 (12)

Ã2NOPERθ − L̃erNORERθ ≤ 0 (13)

Volume 5 Issue 4|2024| 4553 Contemporary Mathematics



Ã2NET θ − (L̃1 + L̃2)XET θ ≤ 0 (14)

Ã2NT θ − (L̃3 + L̃4)XT θ ≤ 0 (15)

Ã2NIT θ − L̃4IT θ ≤ 0 (16)

NIPERθ , NIRERθ , NOPERθ , NORERθ ≥ 0

NET θ , NT θ , NIT θ , XET θ , XT θ , IT θ ≥ 0

6. Numerical example
To illustrate the proposed mathematical model, the numerical example is taken into consideration. The numerical

example was solved by using LINGO software and MATLAB is used to define the the fuzzy variable. Here the length of
the parking lot is taken as a fuzzy variable.

6.1 Membership function

The length of the parking lot is considered under a fuzzy environment. The membership function for the triangular
fuzzy number B̃1 = (5.0, 5.25, 5.5) is given below Equation (17) and Figure 6

µB1(x) =



0, x < 5

x−5
5.25−5

, 5 ≤ x ≤ 5.25

5.5− x
5.5−5.25

, 5.25 ≤ x ≤ 5.5

0, x > 5.5

(17)

Figure 6. Membership function graph
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6.2 Input values

To solve the proposed model for the different dimensions DM1, DM2, and DM3, the dimensions of the parking lots
[1] are defined as given in Table 1.

7. Results and discussion
The LINGO software is used to solve the numerical example and the outputs are presented in the below Table 2.
Using LINGO software the numerical example solved for 2.5 × 5.0 m, 2.5 × 5.25 m, and 2.5 × 5.5 m, and the

following global optimum results obtained 502 parking lots, 488 parking lots, and 481 parking lots respectively. From
Table 2, it is identified that the parking lot length and number of cars are inversely proportional because of the adjustment
in the parking lot length. The output values are given in Figure 7 only for the length of the parking lot as 5.0, 5.25, and
5.5.

To take different values of parking lot length from 5 to 5.5 is inevitable to acquire the productive outcomes of the
proposedmathematical model. A forecast graph and its equation can be drawn by using the available output values. Figure
8 illustrates the forecast of the output values and its equation for further process.

Table 1. Parking lot dimensions

Degrees

Dimensions
2.5 × 5.0 m 2.5 × 5.25 m 2.5 × 5.5 m

0 45 60 90 0 45 60 90 0 45 60 90

a 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
b 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36
d 120.72 120.72 120.72 120.72 120.72 120.72 120.72 120.72 120.72 120.72 120.72 120.72
A1 6.50 2.50 2.50 2.50 6.50 2.50 2.50 2.50 6.50 2.50 2.50 2.50
A2 6.50 3.54 2.89 2.50 6.50 3.57 2.90 2.50 6.50 3.60 2.91 2.50
B1 2.50 5.00 5.00 5.00 2.50 5.25 5.25 5.25 2.50 5.50 5.50 5.50
B2 6.50 6.80 6.25 5.00 6.50 6.95 6.43 5.25 6.50 7.10 6.60 5.50
C1 2.50 5.30 5.60 5.00 2.50 5.45 5.80 5.25 2.50 5.60 6.00 5.50
C2 2.50 4.70 4.90 4.25 2.50 4.85 5.10 4.50 2.50 5.00 5.30 4.75
C3 2.50 4.40 5.05 5.00 2.50 4.60 5.30 5.25 2.50 4.70 5.50 5.50
D 3.00 3.75 4.50 7.00 3.00 3.75 4.50 7.00 3.00 3.75 4.50 7.00
E 0.00 0.60 0.70 0.75 0.00 0.60 0.70 0.75 0.00 0.60 0.70 0.75
F1 8.00 13.45 15.15 17.00 8.00 13.80 15.60 17.50 8.00 14.05 16.00 18.00
F2 8.00 12.85 14.45 16.25 8.00 13.20 14.90 16.75 8.00 13.45 15.30 17.25
F3 8.00 12.55 14.60 17.00 8.00 12.95 15.10 17.50 8.00 13.15 15.50 18.00
F4 5.00 8.80 10.10 10.00 5.00 9.20 10.60 10.50 5.00 9.40 11.00 11.00

LIR 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00 36.00
LER 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36 35.36
L1 32.36 31.61 30.86 28.36 32.36 31.61 30.86 28.36 32.36 31.61 30.86 28.36
L2 29.36 27.86 26.36 21.36 29.36 27.86 26.36 21.36 29.36 27.86 26.36 21.36
L3 26.36 24.11 21.86 14.36 26.36 24.11 21.86 14.36 26.36 24.11 21.86 14.36
L4 23.36 20.36 17.36 7.36 23.36 20.36 17.36 7.36 23.36 20.36 17.36 7.36
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Table 2. Output table

2.5 × 5.0 m 2.5 × 5.25 m 2.5 × 5.5 m

Variable Value Reduced Value Variable Value Reduced Value Variable Value Reduced Value

NIPIR0 0 -1 NIPIR0 0 -1 NIPIR0 0 -1
NOPIR0 0 -1 NOPIR0 0 -1 NOPIR0 0 -1
NIPIR45 0 -1 NIPIR45 0 -1 NIPIR45 0 -1
NOPIR45 0 -1 NOPIR45 0 -1 NOPIR45 0 -1
NIPIR60 174 -1 NIPIR60 24 -1 NIPIR60 74 -1
NOPIR60 0 -1 NOPIR60 0 -1 NOPIR60 0 -1
NIPIR90 28 -1 NIPIR90 172 -1 NIPIR90 115 -1
NOPIR90 0 -1 NOPIR90 0 -1 NOPIR90 0 -1
NIPER0 0 -2 NIPER0 0 -2 NIPER0 0 -2
NOPER0 0 -2 NOPER0 0 -2 NOPER0 0 -2
NIPER45 0 -2 NIPER45 0 -2 NIPER45 0 -2
NOPER45 0 -2 NOPER45 0 -2 NOPER45 0 -2
NIPER60 24 -2 NIPER60 48 -2 NIPER60 48 -2
NOPER60 0 -2 NOPER60 0 -2 NOPER60 0 -2
NIPER90 56 -2 NIPER90 28 -2 NIPER90 28 -2
NOPER90 0 -2 NOPER90 0 -2 NOPER90 0 -2
NET0 0 -4 NET0 0 -4 NET0 0 -4
NT0 7 -4 NT0 7 -4 NT0 7 -4
NIT0 0 -4 NIT0 0 -4 NIT0 0 -4
NET45 16 -4 NET45 16 -4 NET45 16 -4
NT45 12 -4 NT45 12 -4 NT45 12 -4
NIT45 0 -4 NIT45 0 -4 NIT45 0 -4
NET60 0 -4 NET60 0 -4 NET60 0 -4
NT60 0 -4 NT60 0 -4 NT60 0 -4
NIT60 0 -4 NIT60 0 -4 NIT60 0 -4
NET90 0 -4 NET90 0 -4 NET90 0 -4
NT90 0 -4 NT90 0 -4 NT90 0 -4
NIT90 0 -4 NIT90 0 -4 NIT90 0 -4
NIRIR0 0 0 NIRIR0 0 0 NIRIR0 0 0
NIRIR45 0 0 NIRIR45 0 0 NIRIR45 0 0
NIRIR60 7 0 NIRIR60 1 0 NIRIR60 3 0
NIRIR90 1 0 NIRIR90 6 0 NIRIR90 4 0
NORIR0 0 0 NORIR0 0 0 NORIR0 0 0
NORIR45 0 0 NORIR45 0 0 NORIR45 0 0
NORIR60 0 0 NORIR60 0 0 NORIR60 0 0
NORIR90 0 0 NORIR90 0 0 NORIR90 0 0
NIRER0 0 0 NIRER0 0 0 NIRER0 0 0
NIRER45 0 0 NIRER45 0 0 NIRER45 0 0
NIRER60 1 0 NIRER60 2 0 NIRER60 2 0
NIRER90 2 0 NIRER90 1 0 NIRER90 1 0
NORER0 0 0 NORER0 0 0 NORER0 0 0
NORER45 0 0 NORER45 0 0 NORER45 0 0
NORER60 0 0 NORER60 0 0 NORER60 0 0
NORER90 0 0 NORER90 0 0 NORER90 0 0
XET0 0 0 XET0 0 0 XET0 0 0
XT0 1 0 XT0 1 0 XT0 1 0
IT0 0 0 IT0 0 0 IT0 0 0

XET45 1 0 XET45 1 0 XET45 1 0
XT45 1 0 XT45 1 0 XT45 1 0
IT45 0 0 IT45 0 0 IT45 0 0
XET60 0 0 XET60 0 0 XET60 0 0
XT60 0 0 XT60 0 0 XT60 0 0
IT60 0 0 IT60 0 0 IT60 0 0
XET90 0 0 XET90 0 0 XET90 0 0
XT90 0 0 XT90 0 0 XT90 0 0
IT90 0 0 IT90 0 0 IT90 0 0
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Figure 7. Output graph

Figure 8. Forecast results graph and its equation

7.1 Fuzzy logic controller

MATLAB is used to define the Fuzzy Logic Controller. The parking lot length will be considered as a triangular fuzzy
number and its minimum and maximum values are 5.0 m and 5.5 m respectively. One input, one output, and Mamdani
rules-based fuzzy logic controller are developed and presented in Figure 9. Here the parking lot lengths are input values
and the number of parking lots will be the output values. Membership functions for the triangular fuzzy number of the
proposed problem are given below:

Figure 9. One input, one output, and Mamdani rule-based fuzzy number
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Figure 10. Membership function for input variable parking lot length

The triangular Membership Function is taken in the problem. The lower limit is 5.0 m and the upper limit is 5.5 m
and it is presented in Figure 10.

Figure 11. Membership function for output variable number of parking lot

Membership function plots for the output variable number of parking lots with a minimum of 481 parking lots and a
maximum of 502 parking lots are given in Figure 11. Fuzzy logic controller rules are defined and given below:

If (Parking lot length is low) then (Number of parking lot is maximum)
If (Parking lot length is medium) then (Number of parking lot is average)
If (Parking lot length is high) then (Number of parking lot is minimum)
The fuzzy logic controller was executed by using MATLAB for input value 5.0 m. The result is given in the Figure

12.

Figure 12. Output value for the input value parking lot length (5 m)
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The fuzzy logic controller was executed by using MATLAB for an input value of 5.25 m. The result is given in
Figure 13.

Figure 13. Output value for the input value parking lot length (5.25 m)

The fuzzy logic controller was executed by using MATLAB for input value 5.5 m. The result is shown in Figure 14.

Figure 14. Output value for the input value parking lot length (5.5 m)

A surface view of the fuzzy results of the proposed fuzzy logic controller is given in Figure 15.

Figure 15. Surface view of the fuzzy results
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The results of the LINGO, MATLAB, and Forecast graphs are presented in Table 3 for the comparison and its graph
is presented in Figure 16.

Table 3. Results of the mathematical model

Length of the Parking lot MATLAB results Forecast graph results LINGO results

5.00 499 502 502
5.05 495 499 -
5.10 493 496 -
5.15 492 493 -
5.20 492 490 -
5.25 492 488 488
5.30 491 486 -
5.35 491 484 -
5.40 490 483 -
5.45 488 482 -
5.50 484 481 481

7.2 Sensitivity analysis

The results of the mathematical model using LINGO software are compared with the forecast graph and MATLAB
results in Table 3, and they are presented in Figure 16. It shows the sensitivity of the results obtained from MATLAB,
Excel solver, and LINGO. The forecast graph is developed from the LINGO results. A Fuzzy Inference System (FIS) is
created from the LINGO results, and the results are obtained by executing the FIS.

Figure 16. Results comparison

MATLAB results, forecast graphs, and LINGO results are independent of each other. So, the pictorial sensitivity
analysis to compare the results with respect to the different parking lot lengths was done in Figure 16. In Figure 16,
there is not much difference between the results. Hence, it is recommended that using MATLAB we can predict the
results without solving the problem by using LINGO software for all values of parking lot length. Also, using MATLAB
software will reduce the working labor time, and it will be easy to choose the value for parking lot length.

From Table 3, it is understood that the different parking lot length values give different numbers of parking lots. If
parking lot length increases, then the number of parking lots will decrease relatively. Also, it is perceived that there is not
much difference between the results achieved from MATLAB, LINGO, and Forecast graph.
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8. Conclusion
The mathematical model of a regular octagon-shaped parking space is defined and developed under a fuzzy

environment. Parking lot length is taken under a fuzzy environment. As per the defined parking lot dimensions, the
proposed model is solved by using LINGO software. The forecast graph is developed by using the LINGO results.
MATLAB is used to define the fuzzy logic control for the output results of LINGO software. From the results, it is
perceived that the number of parking lots increases when the parking lot length is reduced. As we are defining the parking
lot dimensions manually, it will occupy more labor work and time. To reduce the labor time to find the results it is
suggested to take parking lot length as a fuzzy variable and proceed. From the results, it is observed that the parking lot
dimensions that were defined for Oman are now user-friendly. Hence, based on the available area the number of parking
lots can be defined by using the proposed mathematical model. In the future, different values can be determined for the
different parking lot lengths to achieve more accurate and exact results.
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