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1. [bookmark: _Toc92655519]Part 1 – Classes of Surveying

Surveying is to create a record of a specific area or place to be able to make a map or plan from it. Surveying can be classed into different classes which are all dependent on specific factors which affect the way you carry out the survey and how it’s done and why.

[bookmark: _Toc92655520]1.1 Classes of Surveying

There is 2 Primary classifications of surveying which are Geodetic and Plane Surveying. The different between them is size as Geodetic is mainly used for large areas as it takes the Earths curvature into consideration while Plane is used for small areas as it assumes the area being surveyed is a flat plane.

There are 4 factors that surveying can go into:
1. Purpose of Survey - Land, Hydrographic, City, Forestry
2. Instrument Used – Total Station, GPS, Drone and Photographic
3. Method Used – Traversing or Triangulation
4. Objective of the Survey – Data wanted to be achieved from a particular survey such as doing Hydrographic survey to see what the difference of erosion over the last 10 years on the South Wales coastline.
(Jamal, 2017)

[bookmark: _Toc92655521]1.2 Different Types of Surveying under Purpose

There is a variety of different types of surveying under purpose. 
Hydrographic surveying is to survey the physical features underwater in steams, rivers, oceans or any body of water. This type of survey can be carried out to map navigation routes, determine bed depths and shorelines. Also, this can be used to help in planning for reservoirs, bridges and harbours as what’s beneath the water surface will determine what happens to the design of the structures. This type of surveying can be done by Sonar which will send pulses below water and map the bed like how submarines use it. 
Also, another name for Hydrographic surveys in Oceanography which is used for surveying water quality seeing if it polluted or clean, Tidal flow modelling seeing where the water flows and mapping the ocean bed.
[image: Hydrographic Surveying - Methods, Applications and Uses]
(Constructor, n.d.)
Topographic surveys which is the most common type of surveying. This type of surveying is used for surveying the land to map out the topography of the area showing what’s in the area such as hedge lines, roads, hills, and to show the relief of the land for contours which outline high and low points. Then that survey can be used by designers to design roads, bridges or housing.

There are other types of Purpose such as:-
· City – is the survey of the city and areas surrounding for planning purposes.
· Mining – used to map out the mine shafts, working out volumes and map the earths crust. 
· Photogrammetric – using photographic images which are taken by drone or plane and the data is obtained using a datum point which can be used as a reference point.
· Cadastral – this is used to determine boundary lines of properties, private lands or public land.
· Military – survey areas for strategic value or for bases and runways. 

2. [bookmark: _Toc92655522]Digital Technologies with Listed Building Surveys

Listed Buildings are buildings “of special architectural or historic interest” (Department for Digital, 2018). Examples of these types of buildings is Castles like Cardiff Castle or Castell Coch as they hold historic value due to their age and history behind them. As well as churches and Cathedrals such as St Pauls Cathedral in London which is a Grade 1 listed building (Buildings, n.d.).
Listed Buildings were surveyed using tape measures, reflectorless total stations/EDM and Theodolites. However, nowadays with new technologies being developed and made as its improved the way we survey. As digital technology has made it more efficient, reduce time when carrying out the survey and the accuracy of the data collected. As before with tapes the error of it stretching or human error now so results wouldn’t always be that accurate so digital technology has now improved it with trying to cut the human errors out. 
Drones are have come into the industry in the last few years and have become widely popular. This method gives us accurate data and faster results. As flying a drone you can capture all sides on the building taking readings and photos as well. Which then can be used to create a 3D model of the structure using the LIDAR data collected and the photographs.[image: See the source image]
(Propeller, n.d.)

Laser scanning has been in industry since the 1990’s and that’s when it “began being utilized for design and engineering purposes.” (Ellis, 2020). Laser scanning can be used to do the interior of the building, scanning the walls, staircases and other features. This will produce high quality data which can be used for restoration of the building or educational purposes. This method can be used with Drones as the drone can do the outside of the building while the scanner does the inside and can combine the 2 surveys together to produce a complete model of the building. As this works as both have their limitations with drones flying indoors as limited space and with scanners have multiply set ups outside and if anything goes in front of the scanner it will cause abnormal readings. Also, the scanner is limited to the distance the laser can shot points at before exceeding its accuracy tolerance. So both methods work well with each other. 
[image: Measured building survey using 3D laser scanner]
(Welch, 2020)
Tape measures are one of the most useful and simplest tools to use to gather measurements. However, nowadays lots of people use Disto’s which are digital measuring device which shoots out a laser point and measures the distance from where the Disto is placed to the point the laser is on.
[image: Leica DISTO D510 works outside][image: Leica DISTO D510 - features at a glance]
(Leica, n.d.)

Other tools used are Thermal Cameras which scan for defects or any damage to the building. Also, you have a Protimeter which is a device that scans areas for damp and any form of water ingress, also checks the buildings humidity levels. These are mainly used to check if the listed building is in need of repairs or its healthy. 
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