CHAPTER THREE
3.0	METHODOLOGY 
This refers to the systematic procedures or step-by-step methods followed when conducting operations related to a specific subject or case study. In surveying, it specifically denotes the processes used to plan, execute, and manage a survey project effectively.
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Fig: 3.1   FLOW CHART SHOWING LAND INFORMATION SYSTEM PROCEDURE
[bookmark: _Toc457200491]3.1	DATABASE DESIGN
A database is an organized collection of related data managed as a single unit. It is designed to store persistent information relevant to an application, enabling efficient access through logical structures. Databases are typically structured and optimized to minimize redundancy, thereby supporting reliable storage and retrieval of related information. The database design phase acts as a blueprint or framework for building such systems and is therefore critical in database development.
In the context of Geographic Information Systems (GIS), the spatial database is fundamental to operations. The initial step in designing a GIS database is to determine user requirements. This step helps define the application’s scope, or the “view of reality,” and identifies the essential entities and their attributes prior to any field data collection. Establishing this foundation ensures the resulting database aligns with a conceptual model that represents the real world.
Database design, also known as data modeling, involves analyzing and representing real-world entities and their interrelationships in a manner that maximizes data utility while minimizing redundancy (Kufoniyi, 1998). A data model serves as an abstract representation of reality, including only those attributes deemed relevant to the intended application.
GIS database design generally involves two major phases:
1. Design Phase
2. Construction / Implementation Phase
The Design Phase
This phase comprises four key stages:
1. View of Reality – A mental abstraction of the real world, focusing on components relevant to the application.
2. Conceptual Design – Translating the view of reality into a structured model using entities and relationships.
3. Logical Design – Defining how the conceptual model will be implemented within a database system.
4. Physical Design – Designing the technical structure for efficient data storage and access.
3.1.1 View of Reality
Reality encompasses the world as it exists, including all phenomena, whether perceivable by humans or not. The view of reality is a selective focus on aspects relevant to the particular application, representing how real-world elements are conceptualized for database purposes. For instance, in this project, parcels are represented as area features, roads as line features, and blocks also as area features.
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[bookmark: _Toc457200493][bookmark: _Toc398902978][bookmark: _Toc274064280]Fig 3.2: Design and Construction Phases of a spatial database adopted by Kufoniyi (1998)
3.1.2	CONCEPTUAL DESIGN
The conceptual design represents how data is perceived and understood by end users—it is the human interpretation of the view of reality. This stage provides a clear and structured description of data types, relationships, and the appropriate modeling approach. In this design, two data representation models were adopted: the vector and tessellation (raster) data models.
At this point, the focus is on how the real-world problem is interpreted and modeled. It involves identifying the key spatial entities, determining their attributes, and establishing the relationships among them. The real-world phenomena were conceptualized using geometric structures such as points and lines, defined by coordinate pairs (x, y).
Constraints and spatial features were expressed through common GIS elements—for example:
· Buildings represented as polygons
· Roads and streams represented as lines
This conceptual abstraction sets the foundation for the subsequent logical and physical design phases.







ILORIN SOUTH LOCAL GOVERNMENT GOVERNMENT
URBAN ESTATE
BLOCK
PARCEL REALITY
BUILDING
ROAD DESIGN
NODE
COORDINATE
USE
STATUS
TYPE
DEVELOPED
UNDEVELOPED
















[bookmark: _Toc398902979]




RESIDENTIAL
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[bookmark: _Toc398902980]Fig. 3.4 Node Entity and its Attribute
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[bookmark: _Toc398902984]3.1.3	LOGICAL DESIGN
This stage involves the representation of the data model—how the conceptual design is translated into a format suitable for storage and manipulation within a computer system. Also referred to as the data structure, this phase bridges the conceptual model and the actual implementation.
Using ArcGIS 10.1, the conceptual models were converted into structured datasets. The entity structure was employed to organize both area and line features, along with their associated attributes. This translation ensures that spatial entities and their characteristics are stored in a way that supports efficient querying, visualization, and analysis within the GIS environment.
Table 3.2: Road Entity and its attribute
	Attribute name
	Description

	R_Id
	Road identifier

	R_type
	Road type

	R_Con
	Road_Condition


Table 3.3: Polygon Entity and its attribute
	Attribute name
	Description

	P_Id
	Parcel identifier

	P_Area
	Parcel Area

	P_Status
	Parcel Status

	P_use
	Parcel Use

	P_Owner
	Parcel Owner

	P_Address
	Parcel Address
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Reconnaissance plays a critical role in the successful execution of any survey operation. It involves comprehensive planning and preliminary assessment of the project area to ensure efficient and effective fieldwork. As part of the preparatory stage, reconnaissance includes familiarization with and detailed study of the project site, as well as thorough examination of the condition and suitability of existing control points intended for use.
This stage comprises two main components:
1. Office Planning – Preliminary planning conducted in the office, involving map analysis, equipment preparation, and formulation of survey strategies.
2. Field Reconnaissance – On-site inspection to validate plans, assess terrain conditions, locate control points, and identify potential challenges.
3.1.4.1 	Office Planning
Prior to fieldwork, a structured planning process was undertaken to ensure smooth and successful project execution. This phase involved detailed planning of the most effective approach, alongside gathering critical information and resources to support the project. Key activities included:
· Obtaining coordinates of existing control points
· Identifying necessary equipment such as GPS receivers, total stations, and field notebooks
· Collecting relevant background data about the project area
3.1.4.2	 Field Reconnaissance
A field visit was conducted to inspect and assess the project site with the following objectives:
· Confirming the exact location of the project site
· Determining suitable positions for establishing new control points
· Defining project boundaries and identifying key boundary points
· Ensuring boundary points are clearly identifiable and unobstructed
3.2	INSTRUMENT USED
The equipment utilized for this project was sourced from two main avenues. Surveying instruments were obtained from the Department of Surveying and Geo-Informatics, Kwara State Polytechnic, while additional tools such as computers and relevant software packages were provided by members of the project team.
The equipment was categorized into two groups:
1. Hardware – This included physical tools and instruments such as:
· Total Station
· Measuring Tapes
· Steal tape
· Reflector
· Nails
· Pegs
· pencils
· Tripods
· Field Notebooks
2. Software – Digital tools used for data processing and analysis, including:
· ArcGIS 10.1
· AutoCAD
· Microsoft Excel
· Other supporting GIS or CAD software as needed
3.3	CHECKING OF INSTRUMENT OF ERROR FREE TABLE (COMPUTE FROM PRESENCE PROJECT)
Before any survey instrument is taken out for survey work, the instrument to be used must be tested and found to be in good working condition. The aim of this test is to minimize the accumulation of errors in the field. CST/Berger (205) total station was used in acquiring data on the field test
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	Fig. 3.1: show the instrument test.
Tab. 3.2: Show the result of instrument test
	Inst Stn. 
	Sight (Reflector)
	Face 
	Hor.Circle Reading 
	Ver. Circle Reading 

	
	         B
	L
	 87º 35’ 10’’
	  88º 26’ 15’’

	     A
	         B 
	R
	267º 35’ 12’’
	 271º 33’ 46’’

	
	
	
	Diff= 180º 00’ 02’’
	Sum= 360º 00’ 01’


Horizontal Collimation = [(FR – FL) - 180º]/2
		        = [(180º 00’ 02’ - 180º 00’ 00’’) /2]                 
		        = 00º 00’ 02’’/2
		        = 00° 00’ 01’’
Vertical Collimation      = [(FR – FL) - 360º]/2
			        = [(360º 00’ 01’’ - 360º 00’ 00’’)/2]
			        = 00º 00’ 01’’/2
			        = 00° 00’ 01’’
3.4 	MONUMENTATION 
Monumentation involves placing permanent location markers with identification numbers on the ground to mark boundaries or the intersection of survey points. These markers can be pegs, nails, iron rods, or concrete pillars of varying sizes, depending on the type and requirements of the survey.
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Fig.3.2 typical third order survey beacon



3.5	DATA ACQUISITION 
[bookmark: _Toc274064283]Two types of data used for this study were spatial, attribute and non-spatial data. The spatial data include maps/plans of the study area and UTM MINNA DATUM coordinates, the attribute data are information about the plot owner, such as names address, sex, occupation, date of application, date of registration etc. obtained from the Ministry land files.
Data acquisition is the process of acquiring or obtaining data from the practical site. The primary source involved the acquisition of geometric (locational) data using South Differential Global Positioning System with the serial number SET550X 106489. While the collection of attributes (no locational) data through social surveys at the project site. 
3.5.1 GEOMETRIC DATA ACQUISITION 
The geometric data acquisition from the field was carried out with the use of South Differential Global Positioning System (SET550X 106489) with its accessories. Due to the scope of the project, the acquisition of the spatial data was carried out in two separate phases; boundary traverse with details and the traverse of the blocks with parcels.
Boundary traverse involved the perimeter traversing to demarcate the boundary of the project work. This involves taking measurements of all the points delineated along the boundary, thus establishing their X, Y values and the distances between adjacent points. Detailing involved the determination of the ‘X, Y’ of all the features located within the boundary of the work such features include stream, water reservoirs, roads etc. The traverse of blocks and parcels involve the measurement of the boundary points of blocks within the boundary thereby determining the positions of the parcels within each block and in the process laying out the roads linking each block and parcels.
3.5.2 PERIMETER TRAVERSE AND GEOMETRIC POINTS GENERATION
A traverse is a sequence of connected straight lines whose directions and distances have been measured. It involves determining the bearings and distances between a series of connected points from known coordinate positions in order to establish new stations. The process enabled the generation of geometric points along the perimeter of the project area.
3.6 DATA PROCESSING
Data processing involves retrieving, downloading, sorting, and analyzing the field-acquired data. The data were downloaded from the Total Station to a computer system and processed using appropriate software tools to convert the raw data into useful information.

The processed data were then graphically represented by plotting the site plan. This was carried out using AutoCAD and Microsoft Word, applying a suitable scale to produce a hard copy output. The final output included boundaries, details, station pegs, and relevant conventional signs and symbols used to represent features on the plan.
Steps for Digital Map Production Using AutoCAD:
1. The computer was switched on and allowed to boot.
2. The Start menu was accessed, followed by selection of Programs.
3. Using Notepad, a script file containing the coordinate data (in polyline format: easting and northing) was structured.
4. The script file was saved with a `.scr` extension.
5. AutoCAD was launched.
6. From the File menu, ‘New’ was selected and the drawing file was named.
7. Under the Format menu, essential settings such as units and directions were configured.
8. After confirming the settings by clicking ‘OK,’ tools were selected, and the Run Script option was executed.
9. The Escape key, followed by `Z` then `E` and Enter, was pressed to zoom the full extent of the plotted plan.
[bookmark: _GoBack]10. The text tool was used to annotate the drawing, and coordinates were typed or pasted for each detail point.
11. Using the Polyline tool, the points were connected to form boundary lines and features as sketched.
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