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Abstract. 
Many areas are perceived differently depending on the demographic of the person asked. This project describes the process of software implementation which is designed to facilitate a quantitative and qualitative analysis providing mapping visualisations for a link between a vernacular location name and any colloquia place names that may correspond to it.
During this project information will be researched in variety of methods ranging from primary to secondary. The development will follow a waterfall linear path, in which a task begins once the previous task is completed. It also encompasses both qualitative and quantitative research techniques. 
A review of literature will be conducted to allow a solid foundation of knowledge in how to approach and developed the system efficiently and effectively. The internet will provide a large amount of information on how to conduct certain aspects of the project allowing errors to be kept at a minimum.  
The software created will depend on a variety of services and languages to operates and will look to compare information and serve a corresponding answer for the input. The method utilized with be to implement a web environment in which an input and outbox box are present with a full page map provided by Google. The query when inputted and search will be processed in a database and the corresponding name will be returned. The result returned will then focus the map to the location in question, providing the ability to search without being aware of the official name.
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Introduction.  
The environment around us is constantly developing, adding and removing infrastructure consistently therefore changing how they are named or perceived. As this is constant it is a difficult problem to become aware of location changes even within close vicinity to an abode. In the event of a location not having a name which is common, circumstances or scenarios such as emergency services may not be able to location and attend at the exact location. 
As a society we set official boundaries and names to help in many aspects from logistics to development. With the constant aspect of map evolution, it proposes the problem of incorrect data repeatedly. This is accompanied by our social naming conventions. This can be termed as vernacular terming or naming. One major aspect to environment change is time and how it may affect how someone may perceive a location. 
The development of map creating, and the available computing power has allowed graphical systems to become the logical method to analysing geographical information along with many other formats. Even with the fast reacting technology implemented, there are many aspects in which are not applied to the official maps that are generally accessible via the web. The underlaying problem is that currently there are not methods in which to discover underlaying terminology directed to a specific location. Uncovering this information and applying it to practical use by utilising a variety of software solutions interdependently to create a multiple location naming application.
A relevant issue with map development is the primary data retrieval as there are many locations out there that may or may not have official names. Retrieving accurate information is a constant process with no current or accurate solution that can be implemented widespread.
The following project documents the research path and results that support the design and development and highlighting any patterners or inconsistences with the retrieved data. It will consist of a variety of programming languages, the use of a web environment and hosting abilities and services provided by Google to assist in development. The process of data retrieval will be undertaken through primary means with secondary sources on the internet to cross reference the research conducted. 
Aims.
The aim of the project is to allow the ability of searching a database created on the basis of vernacular names. This is to allow the user to search a variety of names and be served with the result as a visual location on a map within a user friendly environment.
Objectives.
· Conduct Primary and Secondary Research
· Store Data in A Database
· Provide A Graphical Software Solution.
· Create A User Interface 
· Retrieve and Map Primary data
· Create Search Capabilities
Research & Review of Literature.
There are many areas in which research is required. Key aspects such as naming conventions, mapping technology and human perceptions on locations are important and sources of information on these areas are abundant within academic journals, books and the internet. The initial avenue of research was that of vernacular and colloquial names. This would allow a quick understanding on not only names but location and maps to then further the research.
Vernacular and Colloquial Names.
Vernacular names (common names) are socially created and usually accepted alternative name to a given location or area. A leading professor, Chris Jones from Cardiff university states [1] “Vernacular place names pose a research challenge in geographic information retrieval. There is a long-standing demand from investigators for a reference collection to train their methods and evaluate their models and data.” 
A paper written by Professor John R. Parker, an expert on spatial data and vernacular naming state’s the following on how society or community’s as a whole have an interest in the naming of locations. [2]
(1)
· Ensuring the capacity to unambiguously identify and locate geographical entities and places, as an essential reference system for services, infrastructure and public administration.
· Ensuring that the valuable record of a country’s place names, with its variety of sources, reflecting unique patterns of settlement is preserved and accessible.
The standardisation of location names through governmental rules provides many benefits.  Also stated on the John Parker Paper, below explains the official reasons governments and/or councils name areas.
(2)
· Many places have more than one name
· Many names are duplicated even in local areas
· Names may have variant spelling
·  Local names may be different to the more widely recognised international names
The reasons provided for the creation of official names are logical. With this there are still requirements for vernacular names to be created and understood.
The implementation of vernacular naming is created by many variables.[3] Information found on study.com implies that the naming can be separated and analysed into group. The first being a common name which is generally applied locally. Another is global vernacular names, an example being the “The Big Apple” is widely know across the world as New York city.
Further research uncovered a constraint in which vernacular names are not suitable or understandable to foreign languages. This is not down to the difference in characters but more directed to the understanding of the context. To referee to the “Big Apple” example, the context does not imply any information that it is a location. 
In recent years there has been calls to push for vernacular information to be researched. A blog run by the Ordnance Survey in 2017 explains reasons why this would be useful and how it can affect the population of particular locations.[17]

Age Demographic.
Currently there are no resources on how the demographic of age effects the perception of a location name.  A discussion between several individuals ranging in age revealed the differences which one perceives a named location.  The lack of research on this topic may be affected by the large amount of information needed to develop a working solution. An alternative aspect related to this is time. A paper produced by [4] United Nations Conference on the Standardization of Geographical Names implies in their paper that as time proceeds so does the environment around us. Within this time individuals may not have reason to be updated and in turn still believe a location is named by its former name.
Gender Demographic.	
As stated, it is believed that locations will be named differently by age’s this is also true in how different genders may vernacularly name a location. This information will be taken within the project although it will not be processed.
Mapping Development.
The variety of maps available pose the problem of correctness through conflict with other sources. This has partially been solved through GIS with the forms of metadata. Unlike physical maps which can support a limited amount of representational information, a GIS solution dose not.  This is supported by a white paper submitted by ESRI (GIS Mapping Solutions & Analytics company) which states [5] “Metadata makes spatial information more useful to all types of users by making it easier to document and locate data sets. The growing availability of data of all kinds from many different sources has helped GIS technology become more useful and widely adopted.” The metadata could range from a variety of formats such as simple documents, datasets, images and even services.
[1]  [image: ] The image displayed the formats or variables of data that are possible. 

GIS Brief history And Event Timeline.
1970’s
USA and Canada used data linked to parcels and applied them to environmental purposes and maps.
1980’s
Microcomputers enhance the speed of the computer revolution allowing graphical interfacing, printer devices and the start of commercial GIS begins.
1990’s
GIS is implemented worldwide in many different areas.  Academic, administration and private business area’s such as oil or mining are the main progression areas. This is due to the financial benefit that was available with this software, especially in the case of oil.
2000’s
In this time frame the implementation of GIS is widespread, especially with the evolution of computers becoming more accessible to company’s and geospatial analysis had become a high point of interest for many companies. At this time open source environments started to appear.
2010’s
Graphical systems have taken many forms with many different environments being developed. It allows for creativity and scientific analysis at in depth levels and is accompanied with a high amount of documentation to allow potential users to develop there own skills in this area. [27]

Mapping Guidelines.
Kenneth Field, a professor in Geography, produced the general questions to apply when map making. [6]
 [image: ]
These questions allow for the creation of effective maps and mapping systems. The issue of data relevance is significant as stated, there are many possible formats of information presently. 
The ability to present variable formats of data in map has constantly been developed. Thanks to common practices as methods, interactive maps allow for a high amount of information to be presented to the user.[7] Aileen Buckley, a leading map research at ArcGIS states there are five agreed principle’s when creating a map.
[image: ] [8]A paper documented by Sheffield University provide another set of guidelines.
The image shows guidelines on how the process of creating maps takes place.
[image: ][3]
Techniques can differ between countries and contents, and as development persists so dose the standardisation of these processes. Certain aspects are follow regardless, such as supplying a key to indicate information on the map and the storing of the information. 
these can change with the purpose of the map. In alternative map making such as archaeology maps, They can be split into types. In this instance the first focusing on constraint area’s, “ this type of mapping attempts to show areas within which archaeological remains are known and/or suspected to survive “.
The second looks at the extent of the data and this type of mapping indicates extents of monuments. [24] Although applied in a different area, these two terms can be simplified in understanding, with the constraint area’s indicating the boundaries of the location or area. The Extent focuses on the data within the first area. For example, the constraint would be a boundary of a county and the extent could possible show elevation and/or other relatable information. 

Visualisation Development.
With the methods and procedures researched, the visualisation techniques involved are varied. They can be split into many groups, for example two dimensional or 3 dimensional maps, thermal or cluster maps. 
[image: ][5]
The image above provided by ersi.com shows two different techniques applied to a map. The ability to represent the data in many formats is advantageous and helps the user understand the content. 
Another image supplied by ERSI using ARCgis provides guidelines in the preferred methods on how to represent information.
 [image: ][6]
[9]It states six areas to investigate and analysis against the data you plan to represent, these are measure, relationship, change, interaction, distribution, part-to-whole.
[10]Many of these methods include the use of particular tools. Below are a few examples ArcGIS developers use within their software.
[image: ]
To further these statements a report by UCLA education department indicate the differences in rules and affordances when digitising information and rendering in either two or three dimensional. Distortion must be analysed when producing a map and issues such as distance, direction, shape and area are all equally important.[43]




Database Data And Maps.
The majority of data is and will be stored within databases. This occurs for many reasons, one important being to create relationships between information and data sets. This is particularly important with mapping data. In 2012 which could be considered as a development time for google, their Google Maps software at that point was at 21 million gigabytes.[18]
[image: Image result for google map][7]
The accuracy and validity of the data are very important and are discussed further on. With such large amounts of information, they must be stored in the correct manner to allow mailability and the freedom query and change the data if needed. By using database systems, it allows for the following.
· Databases can store very large numbers of records efficiently (they take up little space).
· It is very quick and easy to find information.
· It is easy to add new data and to edit or delete old data.
· Data can be searched easily, eg 'find all Ford cars'.
· Data can be sorted easily, for example into 'date first registered' order.
· Data can be imported into other applications, for example a mail-merge letter to a customer saying that and MOT test is due.
· More than one person can access the same database at the same time - multi-access.
Security may be better than in paper files. [19]

Data and Locations.
With database there are a variety of methods and formats that can be used. To solve complication many standards are set to help allow developers use and understand the information in front of them. A basic method and one of the most common is by using coordinates. 
As stated by Gigography’s website, essentially Latitude lines run east-west and are parallel to each other. If you go north, latitude values increase. Finally, latitude values (Y-values) range between -90 and +90 degrees
But longitude lines run north-south. They converge at the poles. And its X-coordinates are between -180 and +180 degrees. [20]
[image: ][9][image: ][10]
Between then the lines are able to create a reference for the latitude and longitude that always pass through and meet at a given point. This geographic grid allowed for unique data specifying very particular areas of the world. The coordinates range theoretically have an infinite range. This increases in digits or units the more specific you are to a particular point. It is often see up to 15 digits and then decrease in digit size the more you zoom out or the more of an area that is encompassed. 

Although the previous method is established and tested, other means of pinpointing location data are available. A website called What3Words.com has in place their own method in which each coordinate, or piece of data that will represent a three meter location. These are saved in a combination of words unlike the previous method which used numbers. [22]
GIS and Spatial Databases.
GIS tools offer a variety of methods and processes for a range of people or business to use. It is now an established tool of choice in the majority of area’s that have concern with mapping spatial data. As a result of this many local authorities have or are establishing corporate GIS-based databases helping to avoid duplication of effort, make best use of resources and bring together datasets which were becoming fragmented. [25]
As previously stated, mapping requires large amounts of data. In general the database type or company providing the service will be relevantly similar to others. There are options in this area which encompass the users in how they may use the software, one example being the demand for mapping software that works correctly and accurate without the need for an internet connection. This entails the process of somewhat trimming down the unnecessary metadata and only providing the essential information that the user requires. Offline-Maps.net offer solutions and ideas to this problem, with one example being for the users device to download a relatively small map around the users location and then saving it for offline use. Once the user leave the saved area an internet connection will be required.
Foundation Data.

	Verified Data
	Unverified Data
	User Input

	Slow
	Efficient
	Very Efficient\Live

	Resource Heavy
	Requires Certain Resources
	User Driven

	Strong Validity Of Data
	Validity Dependant On Source
	Lacks Validity


There are three paths that are implemented when creating or entering data. 
The first is the verified method. Many applications including Google maps implement this. It works by first uncovering the location name, and then querying the source to verify the location and credentials surrounding it. 
Unverified data is usually implemented in more casual mapping applications. This is common when a mapping system implemented secondary information as there foundation for the application. Many of the leading mapping companies at one point would have implemented unverified data. 
The third is user input based.  Users are allowed to input any information related to a location and it will not undergo any authentication or checks. This allows for very quick retrieval of data.
3 Worlds.
As lightly spoken about, the company what3words also provide mapping solutions.
[image: ]
Unlike other company which relayed on coordinates and other methods of setting data visually, the three meter grid reference is given based on a variation of words when searched through an input option.
[image: ]

As you can see by the image above, the location of London is set to the words shown beneath, being Venue.Rods.Asleep.[30] An advantage to this against using coordinates are that words are more memorable than numbers such as coordinates. A disadvantage to this software solution could be the question of renaming a location once it has been set as it is built by setting the key words as values. To edit this quickly, for example the aims of this project could become very complex and time consuming especially if the string search data is not know. 

Layers.
The ability to create information layers, which can be complied at any time added flexibility to GIS techniques. It helped to separate data allowing the user to interchange layers efficiently to display many varieties of data and metadata. This is extremely important in examples such as world maps due to the high amount of information and data. 
Common Practices and Methods.
Raster + Vector.
Raster and vector are recurring elements when working within GIS. They are used to display data visually. A raster’s graphics are composed of pixels, which include formats such as gif or jpeg. The vector graphics are created by data paths. Depending on how the user wants to represent the data they both have their strengths and weaknesses. [30]
Vector data can be split into a polygon, point data or a line. Polygons are effective at representing images such as boundaries of a country. They are two dimensional and can be used to calculate the perimeter or area of a geographic location.
Line data will display linear features. An example of this can be roads on a map, showing the direction of the data.
Point data refers to information that has no dimensions within a map. This is usually a pin point value of information, and on a map a school or hospital would be shown in this manner.
A raster dataset is composed of columns and rows of pixels and/or cells. They focus on representing a geographical region. 
Not all visual aspects are simple to represent or split, which using vector methods can become very difficult if not impossible. Raster data techniques provided a solution to the problems faced with vectors. Raster data is commonly used as behind vector layers in order to provide more information and context to the vector layers.[31]
[image: Image result for gis software advantages and disadvantages]

Validity.
The combined use of data is inevitable in creating GIS solutions efficiently.[15] The department of geography at Pennsylvania university mention other area’s of concern are human errors, environmental characteristics and instrument errors. Overcoming these problems will require solutions such as repeating the data research and also automating processes that typical are done by humans.
[16]Accuracy and precision apply both to locational and non-locational data but we are here particularly concerned with their relevance to locational data. This was stated by the National Method Research Centre. It poses the issue on how data types are separated and processed into an understandable visualisation. This is further reinforced by the college of Earth and Mineral Sciences, which elaborate on data stating that data is not created equal and that it will vary in quality. It includes the accuracy and precision as stated above but also includes relevance which is to determine whether or not the data is suitable for the suggested application or use.[42]
Common Problems and Constraints Mapping Software.
Common problems and constraints to GIS systems.
A report produced by the institute of spatial sciences surveyed 200 GIS users/developers listed the challenges as below.[32]
· Openness 12% (“Double edged sword”) 
· Data Accuracy 32%
· Efficient Data Management 31%
· Location Privacy 8%
These challenges are focused on a business and financial viewpoint, developers and users of GIS are presented with multiple challenges as listed below.
· Lack Of General API’s.
· Software Is Resource Heavy (High Specification Hardware Required.)
· Geospatial Data And Relational Database Problems. 
· Data Gathering
Existing Systems.
There have been many attempts at similar projects, with limited success due to the nature of correct mapping accuracy. Google implement an application programming interface within their mapping system which allows the addition of variation of metadata formats. They state [11] “Google Places exists so that businesses appear on Google Maps, your company may well already have a Google Places profile as Google is always sourcing information from other directories.” This provides a mapping environment in which to store and retrieve metadata information. 
A constraint which is applied to all primary information based maps is that of gathering the information. Commonly maps that are created to include a large area and/or large amounts of metadata are made knowing that by time of deployment certain aspects could be incorrect. Developers at the ordnance survey state that [12] “Accurate mapping systems are vulnerable to changes within society”. This applies to the lack of agreement between map users and also the time constraint to the environmental development or change. This leads to further utilisation of metadata within GIS.
Solutions To Existing Systems.
Google were the first in their field to deploy a widescale interactive map. They allow typical users to interact, and update the information resulting in more time relevant information. This also creates the problem of incorrect metadata creations as typical users are not required to adhere to the guidelines that are set. It has been discussed by Google with the unsolved problem that states, “restricting users abilities reduces user ability”. This revolves around the amount of data that map’s store. It is impossible for a company to map everything so by allowing users to add information it can speed up the creation and development of a map. This is then affected by the validity of the users input producing the unsolved problem. 

Images displaying the interface utilised by a user.

Google Map’s.
[image: ]
[13]Google states the following functions available with maps.

	· Get transportation directions

	· Creating a map

	· Measuring distance and ETA

	· Mixing maps information

	· Setting routes

	· Getting traffic information

	· Verbal instructions

	· Location sharing

	· Location editing



OSMAnd
[image: Image result for OsmAnd. maps]
OpenStreetMap Automated navigation directions is a navigation-based mapping application. It utilises OSM Database for the primary displays but is not an endorsement of OpenStreetMap Foundation. These maps are able to be downloaded offline, and unlike google maps has a lower amount of metadata with it. This is very useful in areas such as logistics.
BING MAPS.
[image: ]

Bing may platform is a geospatial mapping platform created by Microsoft. It can allow developers the ability to create application layers that are location relevant data, which in turn are placed over licensed and official maps.
The existing systems left the problem of base data and the validity of it.[14] As stated by the bureau of Labour Statistics the main information gathering techniques used are through observations, historical maps, photographs, satellite imagery and also a variety of censuses. This can be furthered research and partially validated through means of interviews, survey’s and focus groups.
With such a variety of companies providing software solutions to mapping problems, legal issues and constraints arise in how to display or visualise this data. An example of this would be an area near a military installation. A publication on ResearchGate describe issues such as privacy, data storage, public imagery and licence plates when incorporating systems such as google street view.[46]
As there are many variants of mapping software, the design will often mimic already made solutions. This is due to rules concerning HCI. The visual look greatly effects the users experience and many standards are available to provide structure in creating a useable soltution.
HCI is considered a multidisciplinary field of study focusing on the design of computer technology and also the interaction between the users and the device. It has many roots which include psychology, computing and sociology. It branches off into different groups such as visualisations, CSCQ (computer supported cooperative word), ubiquitous computing and e-learning.[46]
[image: Human-computer interaction and related research fields ]


Summary.
Initially the research showed immediately that vernacular naming is relevant currently. This was easily seen by the amount of information online about the topic. Furthering the research presented holes in looking at how people perceive and name locations and if there are any patterns present in the answers between different demographics. 
This led into researching different maps displaying the same information, to assess the differences visible due to different creators. This is apparent when comparing companies such as Bing maps with Google. 
The research has uncovered a variety of software solutions for many mapping problems. It introduces the area of vernacular names and how/why they are important in aspects of map making. 
Many of these systems are under constant improvement, and usually lack functionality that a rival may possess. 
These process require many layers of technology to implement correctly, and cross many other predefined data/information to create an accurate mapping system. Companies such as google tend to rent out the information they posses to other company to allow further development but also to let external sources retrieve and research the data.
With this systems will continuously improve , and with the ability of having users create your data and input for you will help rapidly develop systems and mapping information methods.
Unusual techniques of location naming had been uncovered with the existence of companies such as What3words all bring different options of development to arise.  
The solutions researched all have focus in particular areas of functionality. Many relay on map information from rival companies which also supports the claim that data retrieval for this purpose is at the forefront of problems. An area of this lightly researched is on the regulation and laws surrounding the mapping and visualisation and the design rules to be included when implementing an interface to provide a function.. This would become more relevant the larger the scale of the project.

Primary Research Results.
Two questionnaires were created, with the latter being based on the results of the first. Initially the participants are asked qualitative questions which allows for the foundation data to be given, with the results given locations will be chosen if more than twenty percent of participants answer the location.
The results of these questionnaires were positive providing many areas in which to implement in the system. This had to be controlled to allow development to go smoothly as adding large amounts of data may become troublesome.
The chosen areas to be implemented into the system are shown in the table below.
[image: ]
These have been chosen as they had the highest frequency answered by the participants. One location that had a high amount of answers was removed. This was the location of vernacular names “Black Pipe”. This could not be included as it was very difficult to produce a near location which held an official name.  This could be negated as coordinates are being utilised, but the area is within heavy forestry than therefore difficult to get an accurate position.
Quantitative Results.
The results of the quantitative questionnaires were counted and stored within a Microsoft excel environment. As from the qualitative results, the locations were provided to the participant and they must reply if they know the area. of the proposed location.
Below is a spreadsheet of the primary data.
[image: ]
Initially the data looks positive as it has a clear amount of data offered and a large amount of cross referencing from other people. This is very helpful in the accuracy and validity of the data along with the potential need to the system.
Below is a graph of the results.


Within the questionnaire gender and age were requested. The following graph shows the results against gender.
[image: ]

The information also taken from participant was age. This information was grouped into three categories being young, middle age and old.
The graph below shows that the response is higher within the middle age range.


Results evaluation.
The results from the first set of questionnaires rapidly provided evidence on the frequency in which individuals communicated using vernacular locations. Every participant provided at least 5 answers which in consideration of the boundaries of the area is a relatively high number. Once basic analysis of the qualitative results had finished it was clear to see a pattern in the answers given including anomalies with specific age groups. Four of the participants are under 20 in which these were also included as the participants with the least amount of answers. This indicates that the younger generation do not use or have not yet in their life created the vernacular names of location unlike all of the age groups above.
The need for vernacular naming can be seen as still relevant with the results thus far, this also allows the quantitative questionnaire to be developed and applied easily due to many of the answers initially given on the quantitative questions being similar showing validity of the data retrieved. 
Analysing the difference of the gender demographic, no conclusion on any pattern could be made. It is apparent by the evidence that a difference in answers is not directly affected by different genders. 
The quantitative questionnaire brought forward the concept of remembrance as unlike the previous questionnaire’s the participants had a list of areas to choose from. This had a direct effect on the participant and was brought to my attention several times. The participant would mention that they had forgotten about the proposed area, and in remembering then proceeded to remember more locations. This introduced an unknown variable which was not accounted for and was not involved in the project as the qualitative questionnaire was the primary source of data and was not repeated.
There were five participants with the same age and gender, this was particularly analysed as they had correctly answered nine questions on the second questionnaire. This was unforeseen and with deep analysis the data represented a particular time in the participants lives. As they had the same variables, they had all learn through time the locations of the area’s they were asked about. This was backed up by the results of two participants who were elderly in age. These participants were the only individuals in which provided multiple names for the location of Cae Rhys Ddu which was in particular interest as the question was presented in the proposal.
























RESEARCH AND/OR DEVELOPMENT METHODOLOGY.
Research Methodology.
Positivism.
The research methodology will follow a positivism approach as it included many real-world statistics and is based on how society in this example perceive location and boundary identities. I choose this it includes the setting of the hypotheses and the means in which to test, analysis and measure the results. As the aim of this project is to create a software solution, which is a practical problem and not theoretical. The methodologies and techniques discussed further are justified in their means as the correct way to approach the project as the desired product is clearly obtainable. This method was chosen over interpretivism due to the room for bias within the project as to retain my viewpoint and vales away from the participants as much as possible.
Inductive Approach.
An inductive approach will be taken for the research, to follow the presumptions and information gathered within the literature review. The project is set out to show how multiple names of a location can affect how a person may perceive it based on the demographic of that person. This approach aims to generate meanings from the data set collected in order to identify patterns and relationships to build a theory; however, inductive approach does not prevent the researcher from using existing theory to formulate the research question to be explored. [28] With sufficient time given for the project and a low amount of risk involved the deductive approach was not suitable and inductive was the preferred choice.[39].
Longitudinal Study.
The time horizon will undergo a longitudinal approach as the technique of collection and then verifying the data requires participants to participate twice within the project. This is also defined by the scope and size of the project. If the project was scaled up then large scale cross sectional may benefit by generating more data but sacrificing accuracy.[40]
Research Sources.
Research has and will be conducted through primary and secondary sources. These will include academic documents online along with journals and books. Accredited tertiary sources may be included to help allow an efficient way of collecting comparison information. Using these sources provides high credibility to the data as it is possible to cross reference. 
Data Gathering Techniques.
The project will entail the process of using both quantitative and qualitative data gathering techniques. This is imperative due to the layout of information and the metadata which will be included into location. The nature of the project will not utilise any sensitive data and methods used will be questionnaire’s, interviews and focus group interviews to be conducted by myself in person or within an online application.
Research analysis methods will take place in the form of map reading and comparison metadata being written. The metadata concurs with the previous paragraph with coinciding with sensitive data. 
Many areas of information will be retrieved from the internet. These include basic map information and coordinate addresses for the areas in question. Care will be taken to use the correct and reliable sources for this information.

Validity and Analysis.
Validity of the research is an important aspect due to the multiple demographics included. This will be counteracted by the method of data gathering techniques to be demonstrated and boundaries along with rules will be implied on the answers retrieved for the data gathering.
Throughout the project care will be taken to act professional and not allow any bias to occur. Precaution's will be undertaken to remove personal opinions by only interacting with participants once they have given the initial primary research. This will provide integrity to the data collection set.
Evaluation Criteria
Areas of evaluation include the relevance of the finished product, efficiency, effectiveness, impact and sustainability. Relevance will be measured in how the user utilises the tool, in understanding what the input and process should be. 
The efficiency will be assessed in how streamline the function processes, which can be measured in areas such as speed. This also evaluates any other area’s which were not included but have been built in. By viewing a user operating the system and checking for possible errors will be beneficial to the assessment along with a range of different type of technology users.
The effectiveness will be based on the accuracy of the results. Coordinates are used giving pinpoint positions. Impact and sustainability can be measured in client satisfaction allowing an assessment on if the impact was positive enough to sustain the deliverable. As discussed, one location was removed due to the accuracy problems that arouse with it. The ability to provide a high amount of location names would have a direct impact.
Having these areas evaluated allows a benchmark along with a method of measuring risk-reward ration.
Development Methodology.
Waterfall Method. 
The implemented methodology for the project will be the waterfall method. This method follows a sequential patter following six main steps in the process. [35] One event will allow the ability to progress on to the next. It allows for development that can allow control in the route in which is taken. Schedule’s will be set with deadline and each stage of development must be successfully completed to move onto the next. This model is well suited for this project, as the milestones are easy to understand and what is required for success is highly achievable. The advantages of using this model allow for control with a schedule being set and deadlines for each stage of development.[21] This model dose possess disadvantages, being high amounts of and uncertainty due to a single linear process off development can occur. Also due to development flowing in one direction it may become a potential problem if a software error occurs. These risks will be mitigated and kept to a minimum by keeping an organised schedule and also allowing time in between steps in the event an error may occur. As the scale of the system is relatively small and the requirements are clear this model, with the involved technologies being understood it is a good choice to follow. [36]
There are alternatives but were not chosen due to mailing the repetition approach they undertake during development. The spiral model was considered allowing a four has iterative model but it was decided that multiple rounds of refinement would not be required.[41]
With the waterfall method implemented the time planner was also created to be set out displaying milestones at certain increments of the project.

Resources Utilised. 

	Software
	Software Languages
	Hardware
	Data\Information

	Microsoft Excel
	PHP
	PC
	Name

	Microsoft Access
	HTML
	Windows 10
	Age

	Windows
	SQL
	PC Peripherals
	Location Names

	Google Services
	CSS
	A4 Paper
	Alternative Names

	Firebase Hosting
	JavaScript
	
	Open Opinions On Results

	Brackets
	Node.js
	
	

	
	
	
	



The resources were chosen with careful though, taken in mind using software from compatible companies as the project will be reliant on the interdependence of the software and languages involved in development. The main two contributors are Microsoft and Google services. The System interface used is Windows with the use of Microsoft excel and Microsoft Access. These were chosen for a variety o reasons. Firstly, the software is familiar and more common than alternative choices supplied by companies such as Apple.inc. The use of this software is also free allowing more flexibility in the tools available. Another reason is the compatibility of exchanging files and data. This is easier with compatibility programs as they understand the file formats naturally. 
Google were are also large providers in the project. They are the suppliers of the foundation information for the map. This is because as the research deducted it is the most accurate and data heavy allowing for a large amount in flexibility in using the software. Google was also chosen for the hosting capability by using Firebase Hosting services.[37] 
The Application program interfaces utilised with the maps are also supplied by Google. This service incurs a charge but due to the compatibility in use with Google maps and other services it was easily justified. The Api’s include Google Maps and Google Places. 
There are several languages involved in the system development. Each language has a specific function for its use, using HTML and CSS to create the presenting environment. These were chosen as they are the standard for web design.[38]
A reason for choosing all of the above is that there is also a large amount of documentation available if an error occurs. Having this safety aspect can allow for less stressful and more efficient process in finding a solution for the problem.
Design.  
Project Requirements. 
The project requirements were based off the research conducted. The feedback off the results allowed a clear understanding in what and how the user would interact with such a software and to what extent they may want to use it. It became apparent that there are locations without an official name therefore requiring a coordinate-based system to pinpoint the location. 
The project requirements of the system are as follows.
· Access a web environment
· Input Text into Search Box
· The ability to save and amended location information
· Search official names
· Search vernacular names

The system dose not require any security issues due to no sensitive information being used.
The initial plan as is following the waterfall method in development will have points of completion marked throughout. These will be called milestones and will help to separate the development process but will also allow accurate reflection.
[image: ]
This diagram incorporates the steps required for the completion of the project.

System Models.
The processes required in the system are shown in the diagram below. The blue indicates the user process and the green indicates software processes.
[image: ]
The image shows the structure in which the design must undertake. These are for reasons of compatibility issues with the application programming interfaces. BY following this model it provides the path in which to not have any configuration problems.

System Interfaces.
There are many system interfaces used within the process of building. Care has been taken to try and keep the variety of systems at a minimum and to incorporate interfaces that are know to work well together. Microsoft and Google provide the majority of the interfaces included in the design. These have both been chosen for the ability of manipulation when working with maps allowing for full control of the data and how it is represented visually and textual.
As the deliverable is presented in a web environment the use of coding environments were also required. The software used is brackets with relevant plug-ins to help in the development of html, CSS, Javascript and php if needed. The website will be hosted by Firebase services which is one of googles available cloud services.
[image: ] 
This service is functional from the node.js command line and allows the updating of a website from a device with a simplistic command as shown.
[image: ]


Prototypes.
The image shows how the webpage will be presented. Only the basic search functionality is present to ensure as little of the map is covered.
[image: ]
The foundation data as presented will be called by using a token key supplied by Google within the webpage code.
[image: ]
This allows any user to lawfully use the map in compliance with rules set by google. The function initMap will be configured and developed to work in tune with the sql database and to utilise and display coordinate’s correctly pending on the initial search.









Implementation. 
Problems and Successes.    
Immediately after the questionnaire results changes were made to remove data given by participants. This was to account for the method in which coordinates operate.
When implementation was initiated a potential problem arouse in the use of Google’s application programming interface’s in which the price in which to use the services had increased since the initial research commenced. This was not an area in which to switch the service so to overcome the situation the budget was increased to allow the use of the API services. This in turn produced in essences a success as the updated services provided by google removed the need for the GQIS software allowing for a direct connection between the API and database thus saving time and resources. 
The creation of the website was successful with no problems occurring. When implementation of Googles API was introduced two problems arouse. 
· Incorrect Coordinates Displayed At Start
· Additional API keys required
· Javascript Error’s.
[image: ]
In result of this an additional API was included which is google places, which provides more information to the visible google map. The JavaScript error was overcome by resetting the token and editing the code. Once edited the page is updated via node.js and worked correctly.
While developing the database a problem occurred in trying to configure the database to work independently with the webpage. This was difficult to overcome and was managed well as time had been saved on previous steps to allow for further research in how to progress. The solution was found online within the W3 Schools website, providing the correct information and advice on how to connect the database.[45]
With the webpage successfully connected to the database retrieving the relevant query was a simple task although validation on the keyword search was not applied. 







Implementation Path. 
Web Environment Code.
Initially a black web page was created with basic HTML and CSS. An element of Map had to be created and background colour set at 0 to begin with.
[image: ]
With the element available a call is sent to utilise google maps satellite view as the foundation layer map. This map is used due to its simplicity to use and also the familiarity of the software.
[image: ]

Each time the code is updated it is tested within a web browser to see if it is correct. This is initiated by the command line. Following the waterfall method, once each section of the code is correct and tested progress on the next will occur.
The following image shows the code updating to the hosting services. This provides an area in which to monitor the web environment and also the participants using the system.
[image: ]


[image: ]
Once the foundation map was correctly configured, alternate API’s were also coded into the software. By doing this it allows more functionality for the developer as certain API’s provide simpler means of a required process. The API’s are managed within Google’s web application.
[image: ]
The image shows the interface in which the developer interacts with. It also allows you to access more the services in depth.
[image: ]

With the API’s correctly configured the webpage required an input form. This was simply created and inserted into the webpage as shown below. The Api also provides a graph showing the use of the application. This is very useful in analysis as patterns such as overly high use could indicate a problem.
[image: ]
The application needed a search button was so one was added to allow the initiation of the search. The button is labelled to allow the user to understand the instruction and how to proceed. The design of the label is kept standard keeping in mind heuristic rules within visual design.

[image: ]
With the button and Input boxes created, an area in which to present the data textually was required, and this was created as follows.
[image: ]
By using the javascript function “innerHTML” this allows the results to be displayed on the screen in a text box. Javascript was a beneficial choice as it works well with node.js in development.

Database Connection.
The database was written in sql and kept In a Microsoft access environment. This was to allow for a simple connection for which the Google Api to interact with.
Below is an image of the database in development.
[image: ]
The information was inserted from an excel application and then split into relations within the database. The relation was based on a 1 to many connections allowing an official name to have many vernacular names but a vernacular name to only produce one official results.
Final Steps.
With the application connected and running, the use of the retrieved data was implemented into the system. The finished project is as shown below. All of the steps shown were conducted in the waterfall methodology style, with each function or task being a milestone within the project.

[image: ]
The design followed the prototype with the exception of the text input box below the search button. The information written into the text box will be searched against a database and will produce a result.
In the event a location is not found on the database a notification within the txt box will request the user to try again. This is to notify the user on the response to their query.

Software Testing. 
Unit Testing.
During development segments of code were tested and corrected if needed to progress on to the next step. Following the linear path of the waterfall methodology this can ensure each milestone has correctly been met. This was possible by also allowing time in the project plan in the event a milestone may not be hit on time. The environment in which the coding was conducted also provided a style of background testing in which if any errors were created in the code it would become visible to the developer.

System Testing
Once a certain milestone had been hit, system testing took place. This was processed by initiating all completed steps that had been at that point completed. This included the use of the web page, updated via Node.js command line and an internet browser. Each time the system as a whole was tested specific time had been allocated in the event of a problem consumes more time than predicted. 

Usability Testing
The usability testing was simplistic as the amount of processes required by the user in minimum and the displayed page only presents critical attributes. Testing commenced by asking participants to take part in testing the prototype as the visual and functional process mimic the final product except it is lacking in the correct data. The simplistic cosmetic look allows for ease of use and quick to learn with the functional elements being easily viewable within the web environment.

Acceptance Testing
The acceptance testing mimicked the usability testing. The product allows the users to quickly access the information they need in the particular method chosen. It would be viable for its purpose and is compliant on the requirements stated. The user can clearly see its functionality and as long as the keyword queried is available a result will be served.

Participant Test.
Once the initial system testing had commenced participant present in the questionnaires were asked to test the system. The verbal feedback received was positive, acknowledging the simplicity and cosmetic look on the page showing clearly what function is available. Users were asked each to perform repetitive processes enquiring the different names available. This was provided in both searching the official name and also the vernacular names. 


[bookmark: _GoBack]
Evaluation.
The data concludes that there is a required use for the system. The results from the research indicated a strong response and by implementing this into a software solution it shows that there are many different scenarios in which could benefit. The system provides a sensible solution in the area targeted. The different forms of research conducted correlate with each other, showing the same predicted problems about data retrieval and accuracy were encountered and mitigated with rigorous questioning with the quantitative questionnaire. Aspects about vernacular naming were also shown in the questionnaires to be relevant which was stated within the literature report. The location choose were relevant in the answers given and were possible to be set on a map due to having an official name corresponding to that location.
 Throughout the research phase many options suggested Google as a service provider in requiring particular functions, and through development this agreed with the internet-based research conducted before hand. 
The development of the interface required time to correctly place the elements on the screen using the methods that the language CSS offers. Following heuristic rules research prior an even and parallel interface was created. This was commented on within the participant testing in how simplistic the system is to use.
Were the aim’s met.
The aims set in the project were met with success. A graphical information system was created working from information entered and stored within a relational database. The ability to process the query and display the results in the web environment was successful. It allowed a user to be able to input the information and retrieve a visual answer.
Were the objectives met.
The objectives were successfully met with the testing of the product. It provides the requirements set. Analysis was facilitated to provide pre-defined names for location. The questionnaires provided the data for this. Locations were also compared and matched with the official names creating the relationship between them. This was successfully stored within a database. 
The interface provided allows the users to utilise the system. It has been kept minimalist to provide a high amount of visual area when looking at a map. This allows the user to fully exploit the full functionality of the create software solution.
The analysis showed patterns emerging within the different demographics of participants and was recorded successfully.

Evaluation Criteria Met?
The evaluation criteria set previously was successfully met. The efficiency and effectiveness were apparent with the software as it solo functions for the requirements set. It is responsive and updates rapidly producing a fast and efficient way to search locations for the user. 
The accuracy of the software is high due to the method taken in assigning the locations and names. This was ensured by using coordinates which ranged up to 15 decimal points if needed. This provides a near exact location with the error rate of a meter when used.
The impact of the software is relevant and was highly pushed by the response in the participants. This would not be the case if the amount of answers were lower, and this would imply less of a need for the software. It is sustainable due to the environments used in creation. There is one long term issue with the provider Google, as they are a paid service. This issue of money may change with scaling the software for large and more common use and also updates may be carried out which may alter or render the software useless in not amended. It became apparent a higher amount of usable data would have a direct impact on the solution bringing more choice to a wider variety of users.
The outcome as a whole was sufficiently successful. The literature review provided a high amount of information in which to base the choices made within the project. It inclined that this is an area of interest. The feedback on the questionnaires sent out was very positive and showed many patterns even in the raw data. The response to relaying data by the participants was positive.
The product works as desired and the stages of development went relatively smoothly. 
If repeated there are many area’s in which to amend and configure for a more purposeful product. The aims and objectives were met, although in essence the functionality for the user is kept at a minimum. This could be altered to allow the user more freedom in how to search the keywords. Also as researched one major problem of creating mapping information is that of retrieving the data. The product could be adapted to allow the user to input and save the information to the application. This could allow growth and self-scalability. 
Another change would be to set more demographic groups in which the participants are the same. By doing this it could provide better results based on the user as it could potentially serve the location name most likely associated with the user’s demographic.
The choice of coordinate system to pin point location would be reviewed. By creating or choosing an alternate additional information can be passed with the vernacular name. This could prove beneficial in remote areas with little to no official landmarks to base a location from.
The option of creating a stand alone system would also provide beneficial as it would remove the need for such a variety of technologies. This brings its own concerns with how to display the data and also licensing and privacy laws with the displaying and visualisation of data.







Conclusion and Recommendations.
The completion of the project software created the ability to search and serves multiple location names pendant on the keyword searched initially. The user can simply access the website and is presented with a map and a form in which to enter information. This information was sent to the database on the backend of the system and has sent back the relative information linked to the keyword search. The map will then readjust to show the location of the area searched.
The functions were chosen based off information from previous research, showing that other application did not have this functionality. The research also showed that common names are common, and with this the questionnaire produces a high amount of data and reaction from the participants. 
The design worked efficiently, and with the removal of the need for QGIS time was saved. The use of the interfaces and software used were beneficial. 
Expected difficulties such as data retrieval were overcome to provide foundation data in which to apply to the application. This underwent validity testing with the method of re questioning answers taken within the primary research.
By receiving small amounts of participant data analysis was able to take place on the demographic of the participants. This opened up several avenues for further investigation to attempt to understand how we naturally name locations.
The information retrieved in the project further proves the need for the software. It opened many different paths of patterns and uncovered the fact that everyone tested had at least one vernacular name for a location. The high response shows the demand for further research and data retrieval and also indicates how official naming conventions could potential be adapted in some cases for a more accurate name of the location. 
As mention several times companies are generally reliant on other large companies for the data to create mapping software with. As research Google is the market leader especially in the technology sector. This brings up a potential avenue for research in looking further into data gathering techniques. With the monopolisation of such data it would be beneficial to many companies or individuals if another method being accurate and efficient were to be found and standardised.
The research uncovered many methods of recording location. Although not as developed as the general standards used, they do possess unique qualities. Further research in this field could prove beneficial as with the standard of coordinates it may provide a pinned location but it dose not relate any other information about the location as seen within the project with alternative names but also metadata aspects such as elevation and environment type. Development in the areas could progress in looking at methods of location communication that can provide a higher amount of information. 
In conclusion the research conducted, and response has led me to believe this is an area which will develop rapidly over time. It has shown many people are not aware until probed of a location and that when thought about they had a high response. All of the factors included are relevant to creating accurate and efficient mapping systems which in time may solve the data retrieval issue.
Reflection 
What happened.
The project in reflection was successful in many aspects. The process of initial research went smoothly with the majority of it researched at the academic institute. The project required participants in which to provide feedback to be used data within the software solution being created. Participants were helpful in providing such information and also with the details of age given allowed for further analysis. The data research strengthened the need for such a graphical location system and also showed the how different ages perceive locations differently. The graphical system was built with the stated program languages and used a variety of other services to provide a functioning application, serving the information research in the primary data via the questionnaires. The system when fed information would bring the users screen to the location entered, clearing the search box allowing for another search if needed. 
Feelings.

The project uncovered many areas of personal interest which was pleasing. Before the project a sense of insecurity arouse in the practical application said and the data retrieving for such a qualitative type data. In completion I saw a clear view was available in the how the solution could be adapted and implemented. The participants were very responsive to the questionnaire furthering the theory of requiring such a solution. With the solution complete users can utilise the program efficiently and effectively. I look at the situation with appreciation on the participant interaction and also the tools made available from a variety of companies to produce the solution. I also believe that methods could be implemented in data collection for the truthfulness of the answers. As discussed, frequency of an answer os a good solution and I believe if this could be implemented with user input processes and configure the correct way, I think it would be beneficial. 
I felt the software could have been more enhanced and that although meeting the aims and objectives stated other aspects of functionality have been made aware and now present. 

Evaluation.
I believe the project went well due to the high amount of resources and experience I possessed in the relevant subjects. It is highly common for software to interdepend on other systems to create an already familiar solution given confidence throughout the project. Aspects that did not prove as positive were areas in data collection. As researched the issue of collecting reliable data requires many resources and time which within the project became a problem that could not be overcome. This has all allowed an understanding in the collection of variables required to build such as system at high capacity and the fact of data collection will always be affected by accuracy when left to a user to input. The user testing on the system showed that simplicity is key in this type of application. Providing a user, a simple way to interact with the function they desire is both beneficial to the user and the developer.

Conclusion
The situation taught me that I myself perceive locations differently, and naturally choose these vernacular names over the official. The build of the project allowed me to learn many skills within graphical systems and web development. 
To improve the situation more time and participants could be included. This would allow for a larger area to be named thus providing a more effective system for the user. To succeed in this, it would require a team collaboration in the collection of information, with the participant being reliable and understand data collection rules to secure accuracy. With the data collection I would have allowed a large number of names to be selected for the program but as discussed resources were not able to allow this. As the system provided its function its level of success was defined by the user testing, all in which went very well. 
In conclusion the software solution has opened many different aspects that could be applied to improve the system for both functionality and usability in how the users interact with it.

Action Plan
In repentance on the project many variants would be changed. Initially the data collection would be more open, allowing for a larger number of areas to be suggested for the final questions. Additional to this the area researched would be made larger and to include a city thus providing a very high number of vernacular names but also a variety of vernacular names for one given community as suggested by the demographic data retrieved. There are skills that could eb improved to allow for progress in these areas, such as input systems that can validate and the use of algorithms that are based on frequency of answers, but these areas are still dependant on the high amount of participants and a larger team to progress.
To ensure a more positive result on the data I would propose a team collaboration in the repetition of the project. With the improved human resources a selective team could be used solely in the department of data collection. This would provide a higher amount of data to work with. The questionnaires would also include more information on the participant demographic allowing for deep analysis on the data.
IN addition, as previously discussed the method of location such as coordinates in this report could also be changed. Using other methods described in the literature report may suggest improved methods in with to apply metadata to the location. The suggested method by 3worlds reviewed in the research provide a good starting point in providing a technique in how to provide more information with a simple code.
The method of input would also be investigated, maybe providing validation on the input or suggestions to allow the user to input the correct information. This can move the errors caused by spelling mistakes as the spelling of vernacular names may also differ thus incorporating this issue also.
Accessibility issues could possibly be addressed. This was not taken into account during the design stage, and with though the application could benefit from improvements such as touch screen capabilities or speech to text. This may allow for easier searching as stated previously, one location was removed from the quantitative research stage due to an inconsistency in pinpointing the location.
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Visual Contrast — Relates to how map features and elements contrast between each other and their
background.

Legibility — The ability to be viewed and understood.

Figure-Ground — The separation of the object within the foreground from an amorphous
background.

Hierarchical Organization — Separate characteristics and display differences and interrelationships.
Balance — How the map is organised and how the elements are portrayed.
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Insights for ArcGIS®

Datatype: — Qualitative  — Quantiative == Temporal

Measure: ascertain the size, amount, or degree of
(something)
A bar graph uses either horizontal or vertical bars to show

| comperisons emong categories. They are valusble to
identify broad differences between categories ata glance.

Atreemap shows both the hierarchical deta as a proportion
| of a whole and, the structure of date. The proportion of
categories can casily be compared by their size.

Bubble charts represent numerical values of variables by
area. With two veriables (category and numeric), the circles
placed so they are packed together.

A heat chart shows total frequency in a matrix. Values in
cach cell of the rectangular grid are symbolized into
classes.

a connection or similarity between two or
more things or, the state of being related to something else

A choropleth map allows quantitative values to be mapped
by area. They should show normelized values not counts
collected over unequal areas or populations.

A chord diagram visuslizes the inter-relationships between
categories and allows comparison of similarities within a
dataset o, between different groups of data.

Scatterplots allow you to look st relationships between two
" numeric variables with both scales showing quantitative
veriables. The level of correlation can also be quantified.

7] Spider lines, also termed desire lines, show paths between
Jé origins and destinations. They show connections between
places.

Change: process through which something becomes
different, often over time

A bar graph uses cither horizontal or vertical bars to show
comparisons among categories. They are valusble to
identify broad differences between categories at a glance.

A heat chart shows total frequency in & matrix. Using a
temporal axis values, cach cell of the rectangular grid are
symbolized into classes over time.

Bubble charts with three numeric variables are multivariate
charts that show the relationship between two values while
a third value is shown by the circle aree.

Gradusted symbol maps show & quantitative difference
between mapped features by varying symbol size. Data are
classified with a symbol assigned to cach range.

A Density/heat map calculates spatial concentrations of
events or velues enabling the distribution to be visualized
&3.a continuous surface.

A Data clock creates a cireular chart of temporal dats,
commonly used to see the number of events at different
periods of time.

Line graphs visuslize & sequence of continuous numeric
values and are used primarily for trends over time. They
show overall trends and changes from one value to the next.

A combo chert combines two graphs where they share
common information on the x-axis. They allow relationships
between two datasets to be shown.

Interaction: flow of information, products or goods
between places

@1

Achord diagram visuslizes the inter-relationships between
categories and allows comparison of similarities within &
dataset or, between different groups of data.

Spider lines, also termed desire lines, show paths between
origins and destinations. They show connections and flow
between places.

Distribution: the arrangement of phenomena, could be
numerically or spatially

Histograms show the distribution of a numeric varisble.
The bar represents the range of the class bin with the
height showing the number of data points in the class bin.

A box plot displays data distribution showing the median,
upper and lower quartiles, min and mex values and, outliers.
Distributions between many groups can be compared.

A choropleth map allows quantitative values to be mapped
by area. They should show normalized values not counts
collected over unequal areas or populations.

Gradusted symbol maps show a quantitative difference
between mapped features by varying symbol size. Data are
classified with a symbol assigned to cach range.

A Density/heat map caleulates spatial concentrations of
events or values enabling the distribution to be visualized
3 & continuous surface.

A unique symbol map  (areas or points) allows descriptive
(qualitative) information to be shown by location. Areas
have different fils and points can be geometric or pictorial

Part-to-whole: relative proportions or percentages of
categories, showing the relationship between parts and whole
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Ribeccs, The Graphic Contnuum, 2012 and, Alen
St et o, Visual Vocabulary, The Finsr

2016

Donut charts are used to show the proportions of
categorical data, with the size of cach piece representing
the proportion of each category.

A treemap shows both the hierarchicel data a3 & proportion

of a whole and, the structure of data. The proportion of
categories can casily be compared by their size.

@ esri

Linds Basla PhD, 2017
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Given a set of weighted features, identifies statistically significant hot spots and cold spots using the Getis-Ord Gi* statistic.

Finds natural clusters of features based solely on feature attribute values.

Given incident points or weighted features (points or polygons), creates a map of statistically significant hot and cold spots using the

Getis-Ord Gi* statistic. It evaluates the characteristics of the input feature class to produce optimal results.




image9.png




image10.png




image11.png




image12.png
Business About

=]
or business
Charing Cross Station €
(=]
South African
High Commission pra
ntrance
<
a8 =& ﬁ_
X
>
RN
Sy fox Char
v %, 2]
28y 0
%y
& %
=° =]
%, o
%, O
o,
%, Méndata ©2020 Godgé! iTerfis6fUsé  Report amap ermor




image13.png
06 e

Search for your home or business

Ireland

Portugal

/// venue.rods.asleep

Baltic Sea 0
Latvia
North Sea A
Unif Denmark Lithuania
King:
Belarus
Netherlands. o' Poland
London Berlin y
. - Germany
Belgium JPrague
Paris Czechia ;.
® Vienna Slovakia Ukrainel
Austria Moldoya
France Hungary
Romania
Croatia
Serbia, '
Italy 614
Barcelona ©Rome Bulgaria
Madrid -
e Tyrthenian Sea istanbul
Spain Greece

Norway

Map data ©2020 Google, INEGI, ORION-ME | Terms of Use





image14.jpeg
Advantages and Disadvantages

Method | Advantages Disadvantages.

S data SETUctre | SReqUIES Greate Sorage space on
“Compatibiewthremotely | computer
Raster | sened orscanned data | -pepending on pxelsae, raphical output
<Simple spatal analysie | MaY be s peasing
proctiures rojecton ranstormationsare mora
et

Hora iffcuttorapresent opologica
relstionships

Vector | -Require ess isk storage | -Hore complexdata tructure
Space lotas compatiblevith remotey sensed
“Topologicalelationsps | data

are readly mantained | Softwareand harduvar are oftenmore
~Graphicaloutputmora | Sxpensive
losey rsemblshand- | scomeptil sl proceduresmay be
o mae moredicu

<overlaying mu\l\p\: vector mapts often





image15.png
le Maps

Satellite

Terrain

Globe
Traffic

Transit

Street View

Notifications
Location sharing
Your places

Your contributions
Your timeline

Share or embed map
Pri

Your data in Maps

Take a tour
Language %

Tips and tricks

Get help





image16.jpeg
“Danbury

N

Pu?&j





image17.png
g‘g Web images  Videos Maps  News Bxplore

sgnin

P & B % & O

® Directions to

® Directions from

|k Save as favorite

+ Save as..

© g 3 pushpin
S View sweetside

" Res\aurams‘
W Hotels

¥ Bors

a Atactons

R





image18.png
Computer

Speech- science  Ergonomics
language i & Human
pathology factors
o " ~ Sociology &
Cognitive — S
science
~ psychology

é Eﬂmomphv\




image19.png
Tin School Cae Rhys Ddu Street
Scout Hut 168 Cimla Cres
Yellow Brick Road Cobham Drive
Seven Hills Crynallt Farm Road
Black Gates Osprey Drive

The Dip 8 46 Castle Drive
Memorial Gates Gnoll Brook





image20.png
<

D

E

F

G

Official Name/Closest Location
Venacular Name's

Participant Name.
Ricky Davies
Jenna Pickin
David Carter
David lohn

Mark Whitefoot
Richard Howard
David Powell
Dean Bradiey
Rachel Matthews
Rebecca Thomas.
Kerian Ventre
Thomas Morris.
sandra Richards
Nikki John

susan Egan
Matthew Roberts.
Kaylee Roberts
12mes Ashman
Craig Bubear
Matthew Wilkins
Kerian Howells
Robbie Thomas.
Jordan Cooper
Richard Cooper
Leon Davies

sara singleton
Steph Harris

Jodie Williams.

Gender W/

mmmzzzzzzggm3TTmzzmTizzZze=ze

Cae Rhys [168

Ddu street|Cimla

|

crynalit

Osprey.

Farm Rosd |Drive

[he Dip

[Tin School Scout Hut Yellow Brick Road Seven Hills Black Gates Memorial GateSlack Pipe 8 -48 Osprey Drive

20

22

15

15

15

15

sl





image21.png
5

2

1

1

o

TinSchool | Scout Hut YellowBrick Seven Hills Black Gates Memorial | The Dip
Road Gates.

CacRnys | 168Cmia  Cobham | Crynallt | Osprey  GrollBrook 8 48Castie
DduStreet|  Cres | Drive | FamRoad | Drive Drive

mResut B Men ®Female




image22.png
Conduct Primary Research

Create Application Hosting
Web Enviroment

Configure API And SQL
Database.

Input Dataset Into SQL
Enviroment.

‘Connect Web Mapping
Enviroment to GQIS.

Data Sent To GQIS
Enviroment.

Send Data To AP

GQIs Data - Web Connection

Visualisation techiques
Applied

Data Processing Condeuted
By API





image23.png
Website Accessed

Foundation Map Presented (GoogleEarth)

> User Input Form

Database Serves Correlated Name Data

Input Searched In Database

| Input Sent Via API's

!}

Results Sent To Website Via API's

Form Showing Resuits

{—————>{ Foundation Map Sync To Resulting Location

!

Alternate Names Provided





image24.png
Firebase

A Project Overview

Develop

Authentication
Database
Storage
Hosting
Functions

ML Kit

Quality

Analytics

o

Downloads (7d total

15.7KB 9922

Mar12  Mar13

£ Deployment history

Deployed

Mar 5, 2020 2:15 PM

Andrew1_you@hotmail.co.uk




image25.png
C: \Users\Andre>firebase deploy

Deploying to 'fir-hosting-ninja-4a798'...

deploying hosting
hosting[fir-hosting-ninja-4a798]: beginning deploy...
hosting[fir-hosting-ninja-4a798]: found 221 files in Website/public
hosting[fir-hosting-ninja-4a798]: file upload complete
hosting[fir-hosting-ninja-4a798]: finalizing version.
hosting[fir-hosting-ninja-4a798]: version finalized
hosting[fir-hosting-ninja-4a798]: releasing new version...
hosting[fir-hosting-ninja-4a798]: release complete

i
i
i
-
i
-
i
-

+ Deploy complete!

Project Console: https://console. firebase.google. con/project/fir-hosting-ninja-4a798/overview
Hosting URL: https://fir-hosting-ninja-4a798.firebaseapp.com

C:\Users\Andre>
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111 v html, body {

112 height: 100%;

113 margin: 0;

114 padding: 0;

115 3}

116 </style>

117 v <script>

118 var map;

119 v function initMap() {

120 v map = new google.maps.Map(document.getElementById('map'), {
121 center: {lat: 51.666774, lng: -3.811350},

122 zoom: 16

123 s

124 3}

125 </script>

126 <script src="https://maps.googleapis.com/maps/api/js?key=AIzaSyCnKIZ6anFHFMCtKIOIX2bPFVhIJEFVWXs"
127 async defer></script>

128
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<style>
/* Always set the map height explicitly to define the size of the div
* element that contains the map. */
ELET
height: 100%;
backgroundColor: 'hsla(e, 0%, 0%, 0)';
¥
/* Above displays map , GIS layer to be issued over by request, shaded if needed. x/

/* Makes the sample page fill the window. */
html, body {
he1ght' 100%;
margin: 0;
padding: 0;
}
</style>
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<div id="map"></div>
<style>
/* Always set the map height explicitly to define the size of the div
* element that contains the map. */
ELET
height: 100%;
backgroundColor: 'hsla(e, 0%, 0%, 0)';
¥
/* Above displays map , GIS layer to be issued over by request, shaded if needed. x/

/* Makes the sample page fill the window. */
html, body {
height: 100%;
margin: 03
padding: 0;
}
</style>
<script>
var map;
function initMap() {
map = new google.maps.Map(document.getElementById('map'), {
center: {lat: 51.666774, lng: -3.811350},
zoom: 16
N
}
</script>
<script src="https://maps.googleapis.com/maps/api/js?key=AIzaSyCnKIZ6anFHFMCtKIOIX2bPFVhIJEFVWXs"
async defer></script>




image31.png
Firebase

A Project Overview

Develop

Authentication
Database
Storage
Hosting
Functions

ML Kit

Quality

Analytics

¥ Extensions

Spark
Free $0/month

Upgrade

Downloads (7d total

oB

£ Deployment history

Deployed

Apr 3, 2020 8:41 PM

Andrew1_you@hotmail.co.uk





image32.png
Your environment has been set up for using Node.js 12.13.0 (x64) and npm.
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deploying hosting
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+ Deploy complete!
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beginning deploy. ..
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Hosting URL: https://fir-hosting-ninja-4a798.firebaseapp.com

Update available 7.14.0 » 8.0.1
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