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• Introduction
Accuracy in surveying is very important, as it affects the results related to land

management and development projects. The precision of survey data not only affects the
trustworthiness of legal boundaries but also aids important decision-making in various
areas, such as farming and city planning. For example, as noted in (Betts et al.), using aerial
mapping technologies has improved high precision farming data, showing that accurate data
collection improves resource management and helps farming methods. Moreover, these
advancements reveal a move towards data-based approaches that promote sustainability
and efficiency. Without accurate surveying, the chance of mistakes increases, which can
cause serious financial issues, disputes about land ownership, and poor resource
distribution. Therefore, focusing on accuracy in surveying methods is crucial for effective
land use and building stakeholder confidence in the data provided, ultimately supporting the
larger goals of environmental protection and responsible development. For visual aid, the
ADDIE model diagram gives a clear view of the ongoing process of survey design that
emphasises accuracy.

• Material and method
Recent changes in land surveying have really changed the ways we work in this important
area. The use of technology, especially Geographic Information Systems (GIS) and remote
sensing, has improved both the accuracy and speed of surveying methods. These new
techniques make it easier to map large areas, getting around the limits of older surveying
methods that often depended on manual measurements. For example, Geoinformatics
Engineers are becoming more important in using spatial data for good land management
choices, particularly in developing countries like Ghana, where this approach can greatly
affect sustainable resource use ( et al.). Moreover, using drones for aerial surveys is changing
how data is collected, enabling detailed ground analyses with less human effort. As these
technologies keep progressing, they challenge land surveying experts to change and enhance
their methods, making sure they meet current needs (Alfred De Gier et al.).

• Results and discussions

Abstract: Land surveying is very important in many areas like building, town planning, and managing natural resources, where exact measurements matter a lot for good decisions.
This introduction will look at basic ideas about precision in land surveying and explain why it is important to use strong techniques and best practices. Understanding this topic well not

only helps improve measurement accuracy but also reduces possible mistakes that can happen from poor methods. Thus, carefully assessing modern surveying methods is necessary to find

effective ways that ensure top precision levels. By including relevant examples and case studies, this essay aims to offer a clear framework for those working in the field. To back this

discussion, the ADDIE model offers a structure that helps with a methodical approach to improving the practices used in land surveying, which helps promote more accuracy and

reliability in the results obtained. In land exploration and management, land surveying means measuring and mapping land and what is below the surface to set property limits and help

with land use. It uses various methods to find where points are on the Earth's surface, often using advanced tools like GPS and laser scanning. Getting these measurements right is very

important because they affect decisions about city planning, building, and protecting the environment. Additionally, land surveying is key in legal matters, as marking property edges

helps avoid conflicts and clarifies ownership. Knowing efficient surveying techniques, as shown in the model in [citeX], is important because it shows the best ways to improve accuracy

and efficiency in the field, encouraging sustainable development and better land use choices.

• Conclusions
In conclusion, looking at precision in land surveying shows how important it is to use different methods and good practices to improve accuracy. The analysis shows that using

new technologies like drones provides real benefits for monitoring the environment and collecting data, filling gaps between field work and remote sensing (Abdul Aziz et al.). Also,
the development of the ADDIE model in instructional design shows useful methods that can be used to train surveyors in precision techniques. By carefully reviewing the strengths
and issues of each method, professionals can make sure that surveying practices meet regulations and keep up with modern technology. In the end, getting precision in land
surveying is not just a technical task; it helps to understand how good methods can support sustainable environmental management and help in making decisions in related areas.
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A.Use of GPS and GNSS Technologies

The use of GPS and GNSS technologies has changed how land surveying is done today, making it

more accurate and efficient. These technologies collect exact location data, which helps surveyors

create detailed maps and define boundaries correctly. Thanks to better receiver technology, it is

now possible to get real-time positioning, which improves decision-making in fields like

engineering and construction ((Cina et al.)). Using GNSS along with traditional surveying methods

helps improve workflows, making it easier to monitor projects and meet legal standards (( et al.)).

B. The Role of Total Stations in Precision Measurement

In land surveying, Total Stations are very important for getting precise measurements. These tools

combine electronic theodolites and electronic distance measurement (EDM) technology, which

helps surveyors measure distances and angles accurately. In modern surveying, Total Stations allow

for the collection of complex geospatial data, which is essential for things like construction

management and environmental research.

C. Advancements in Laser Scanning and Photogrammetry

Recent changes in laser scanning and photogrammetry have significantly changed land surveying,

boosting both accuracy and efficiency. The use of mobile Light Detection and Ranging (LiDAR)

technology allows for thorough data gathering in different terrains, enabling surveyors to make

detailed three-dimensional surface models with high accuracy. For example, studies show that

mobile terrestrial LiDAR scanning can effectively produce accurate digital pavement surfaces,

which greatly enhances pavement management systems (Famili et al.).
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Application AreasAccuracy (mm)YearTechnique

Civil Engineering, Topography1-32023Laser Scanning

Architecture, Forestry10-502023Photogrammetry

Historical Preservation, Mining2-52022Terrestrial Laser Scanning

Agriculture, Environmental 

Monitoring

5-202023UAV Photogrammetry

Transportation, Urban Planning2-62022Mobile LiDAR

Land Cover Mapping, Hydrology10-152023Aerial Laser Scanning

Advancements in Laser Scanning and Photogrammetry

Best Practices for Ensuring Precision

A.Importance of Calibration and Maintenance

To make sure surveying data is correct and dependable, it is necessary to have strict calibration

and upkeep of tools. Calibration is an important step that creates a clear link between

measurements and their real values, helping to avoid differences that could affect the outcome of

projects. Regular inspections and timely maintenance are very important, as they lower the chances

of equipment drifting over time due to wear or outside factors.

B. Data Collection Protocols and Standards

Strict data gathering rules and standards are very important for keeping the accuracy and

correctness of measurements in land surveying. These rules shape the methods used in different

parts of data collection, which helps to achieve similar results in various projects. For example,

using recognised Best Management Practices (BMPs), as mentioned in (Mesner et al.), is vital to

reduce nonpoint source pollution that can negatively influence land survey quality and

environmental evaluations. Quality

C. Control Measures in Surveying

To ensure accuracy in land surveying, strong quality control measures are needed, which are

crucial for reducing mistakes and improving the trustworthiness of survey results. Good quality

control includes thorough checks at every stage of the surveying process, starting from data

gathering and ending with the final analysis.
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