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1. Introduction

This essay introduces a Geographical Information System, which collects information of some hospitals
and universities to create points on the immunisation rates map, and a Location Based Services System,

which uses Leaflet and HTMLImageMap to generate some HTML files providing services for the users.

Before building a location based services system, it is very necessary to develop a GIS (Geographical
Information System) because the services are able to construct only based on the collected spatial data.
According to Labrador, Miguel A. and Perez, Alfredo I., GIS is one of the reasons that lead to the

creation of location based systems:

The availability and pervasiveness of powerful mobile phones along with advances in software
development platforms, databases, positioning technology, Geographic Information Systems (GIS),
and communication networks have led to the creation of Location-Based Information Systems

(LBIS), which promise to change the way we live. [1]

GIS is also very helpful for the medical system since it can be used to prevent the epidemic by showing
the location of the source, the potential source, or the vulnerable points on the map. In addition to that, it
can also help the treatment to get to the patients as soon as possible because the patients would know
where is the closest hospital and the hospital would know where to send an ambulance. This view is
supported by Hoseini, B. et al who wrote in their article that: Geographic information systems (G1Ss)
enable researchers in the healthcare field to apply combined spatial accessibility measures for the

inspection of the equitability of resource allocation. [2]




In the study of Danielle et al., they presented how GIS and spatial analysis can be used in the

HIV -related research in Africa, which gave us some examples:

Notably, GIS and spatial analysis can be powerful tools to understand, prevent, and help treat
diseases. For example, as a visualization aid, GIS software can be used to map the geographic
distribution of disease, associated risk factors, and services available for prevention and treatment.
Furthermore, spatial analysis of this data can analyze risks for disease, epidemic trends over space
and time, and disease hotspots. Taken together, these tools can contribute to the design, planning,
and allocation of global health resources for prevention and treatment services, as well as help to

assess intervention impact. [3]

In previous studies, Ryschka, S. et al mentioned the legislative beginning of location based services:
From a legislative point of view, the advent of LBS was predominantly determined by the E911 mandate
issued by the Federal Communications Commission in the United States in 1996. Originally, the purpose
of this mandate was to improve emergency responses to wireless calls by enhancing the location

accuracy of the caller’s position. [4]

While on the other hand, Arribas-Bel, D. and Bakens, J. explained the technological driving force of
location based services: In addition to the increase in computing power, location technology such as the
global positioning system (GPS) has also undergone dramatic improvements and sharp drops in cost.
The combination of these two trends is producing a vast amount of geo-referenced data, presenting many
opportunities for research in the social and urban realms (Arribas-Bel, 2014 ). Powered by these
technological advances (Goodchild, 2007) is the phenomenon called ‘location-based services' (LBSs).

5]

To understand what is location based services (LBS), we must know that there are three main features of
location based services. The first one is that LBS requires a mobile device to provide its positional
information. This view is supported by Ryschka, S. et al., who wrote: Location-based services (LBS)
evolved from mobile service... Consequently, as a starting point, LBSs can be defined as services that
depend on and are enhanced by the positional information of the mobile device (Dhar and Varshney
2011). [4] The second feature is that LBS is based on other location information. The third one is that

LBS incorporates all the information and provides some useful services for the users.

Labrador, Miguel A. and Perez, Alfredo I. gave a description of what is a location based system and

compared LBS systems with other systems: A location-based service is an application that provides




users with information based on the geographical position of the mobile device. This is one of the main
differentiating features of LBS systems with regard to other systems, such as well-known enterprise

svstems, i.¢., the system knows the physical location of the mobile device (user).[1]

In summary, when the user uses a mobile device to call LBS, LBS can locate the mobile device and
incorporate massive geographical information around this location. As aresult, LBS can provide various
services according to the location for the users and even dynamically change the services as the users

move.

2. Geographical Information System

Figure 1: 15t dose MMR immunisation rates from 2012 to 2013

Based on the workspace for course work 1, the map of the immunisation rates is available to us,
which can be used as a warning of those low immunisation rates areas for the government. As is
shown in figure 1, this is the 1* dose MMR immunisation rates from 2012 to 2013, which is the
latest data. The darker colour means the higher immunisation rates so we can see from figure | that

the low immunisation uptake areas are mainly distributed around the city centre area.

The reason why to choose the 1st dose of MMR is that according to the CDC: “One dose of MMR
vaccine is 93% effective against measles, 78% effective against mumps, and 97% effective against
rubella. Two doses of MMR vaccine are 97% effective against measles and 88% effective against
mumps. " [6] Therefore,the 1™ dose of MMR can already prevent the majority of the mumps and we
should look for those who did not even take one dose of MMR since they are much more likely to be
infected by mumps. On the other hand, the reason why to choose 2012 to 2013 is that this is the

latest data so far and it indicates what will happen in the future. Even though those 2-year-old kids




are 10 years old right now, they will go to college several years later and the government can

prepare for it before they go to college.

The first thing to develop a GIS is to specify the target. The first target is, of course, the hospitals
because they have the ability to provide the MMR vaccine and deal with the patients with mumps.
After finding the target, the next step is to specify the hospitals in Swansea. This is not difficult

because those hospitals can be searched on the NHS website.
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Figure 2: Hospitals on the NHS website

Aswe can see in figure 2, if you search “Hospital” with “Swansea” in the Local Services menu bar, it will
return 9 matches. Six of them are the hospitals in Swansea and three of them are not in Swansea but near
Swansea. In other words, they are the hospitals that people in Swansea can go to. Moreover, this page

provides their postcodes, which can be used as one of their information.

There are two ways to show the location of these hospitals using Mapinfo. The first way is to download
the digit map of the surrounding area on Digimap website, which provides detailed information about
this area, and then select the buildings of each hospital. After saving the selection as a new table and a
new map, we are able to highlight those buildings on the map. Then the interactive map can be made

using Leaflet application, which allows users to click the buildings and get the information.

The second way is to create points for each hospital. This requires the accurate location of the hospitals.

You can either put all the information in an excel file and open it in Mapinfo or create a new blank table




in Mapinfo and put the information in. Then after changing the style of those points, they would be
shown as a red cross in the map. In the interactive map made by Leaflet, those points become blue arrows

pointing at the hospitals and clicking them also make the information bubble pop out.

On the one hand, the digit map from Digimap website shows many things like the road, the buildings, or
the sea. You can order all kinds of map elements on the Digimap website. On the other hand, this digit
map can only cover a small area as an exchange of the detailed contents. Therefore, to select all the
hospitals, you must download many digit maps, which is a tedious process. In addition to that, the
Mapinfo has some bugs that when it is importing the digit map file, the Mapinfo would shut down, which
is very annoying that. Another thing to mention is that the users usually would not care about the
buildings. In most cases, they require the location and the information as well as access to the hospitals,
which can all be provided by creating the points way. Considering all these together, the second way is

the best choice and the final choice.

To create points for each hospital in Mapinfo, the postcode is not enough while the latitude and the
longitude are required. Good news is that there is a website called Free Map Tools providing the service

of converting the postcode to the latitude and longitude as figure 3 has shown to us.
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Figure 3: Free Map Tools
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Figure 4: Hospitals Table

Figure 4 is the Hospitals Table after converting all the postcodes of the hospitals to latitudes and
longitudes. The next step is to create the points in Mapinfo. As figure 5 has shown, there is a tool named

“Create Points” on the top right corner, which is the one to be used.
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Figure 5: create points

A few settings should be changed here. First, select the Hospitals Table. Second, change the symbol to a
red cross. Its Background is “Halo™ and the Effects is “Drop Shadow” to make those red crosses
distinguish from the background. Third, the Projection should be “Longitude/ Latitude™ so that the
Mapinfo can recognize two columns in the table and use them as the longitude or the latitude. After
creating the points, we can put them onto the immunisation rates map and display their names in the same

way as to display the red cross. Then the map would look like figure 6.

Figure 6: map with hospitals points

As is shown in figure 6, there are three hospitals located near the low immunisation rates areas and
Singleton Hospital is just in a low immunisation rates area. Therefore, these four hospitals, especially

Singleton Hospital, should be informed to pay more attention to the mumps cases. In addition to that,




there is no hospital in the western part of Swansea so mumps patients from this area would go to these

four hospitals in the middle part, which gives these hospitals more pressure.

On the other hand, Morriston Hospital and Llw yneryr Unit would not have as many mumps cases as
those hospitals so they are responsible to share more burdens. Morriston Hospital and Llwyneryr Unit
should cover more areas and maybe take some mumps patients from other hospitals when those four
hospitals are short of hands or equipment. By the way, the immunisation rates of the areas around the
three hospitals outside Swansea are unknown but they can still keep in touch with Morriston Hospital and

Llwyneryr Unit since the distance is not very far.
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Figure 7: More Information about Hospitals

As we can see in figure 7, the NHS website provides more information about those hospitals like the
telephone number, the website, the opening hours, and the services offered, which allows the patients to
know where is the hospital as well as whether this hospital can handle the mumps or contact with the

hospital in time. This information can be added to the Hospitals Table as figure 8 has shown.
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Figure 8: more information in Hospitals Table

After completing the Hospitals Table, the information is enough to move on to the next target:
universities, schools, and 6th form colleges. There are three universities in Swansea: Gower College

Swansea, University of Wales Trinity Saint David, and Swansea University. Besides, there is a six form




college in Swansea. Each university has several campuses so it is better to create a point for each campus

instead of creating a point for each university.

On the home page of each university or college, the postcodes of the campuses are provided so we can
use the Free Map Tools website again to convert the postcode to latitude and longitude. Create a new
table in Mapinfo and add the name, the postcode, the latitude, and the longitude in the table. The next step
is to search these campuses on Google Map, where the address, the telephone number, and the website of

them are provided.

To find more information, the university website is browsed over and over again. However, there is
hardly some useful information like the student number of each campus or the average age of the students
s0 here the population is just a ballpark figure. The only helpful information is the courses of each
campus. As figure 9 has shown to us, UWTSD provides the detailed course information in the “Book An
Open Day™ page. Nevertheless, some university only gives a very vague description like “a wide variety

of vocational courses™.
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Figure 10: University Table




Figure 10 is the University Table after putting all the information in. Then we can create the points of the
campuses with their latitude and longitude. The different thing is that the University Table is selected and
the symbol is a blue square academic cap, which is very suitable for college students. Other settings are

the same as creating the hospital points. Then we can put those points onto the map in figure 11.

Figure 11: 15 dose MMR immunisation rates from 2003 to 2005

Figure 11 is the 1* dose MMR immunisation rates from 2003 to 2005. The reason to use this map is
that we are talking about students in universities at this point and the immunisation rates from 2012
to 2013 has no relation to them. Since the 1% dose MMR immunisation rates are by the age of 2,
those who are counted in the 1*' dose MMR immunisation rates from 2003 to 2005 are 19 to 21 years
old now, which is exactly the age of the college students. Even if the students in the university are
not all from Swansea, the local young people in the same age group are from Swansea and students
cannot avoid meeting them. Therefore, this map would indicate the immunisation rates among the
college students in Swansea and it is better to use this map to discuss the mumps threat to college

students.

Figure 12: map with university points




As we can see in figure 12, except Gower College Swansea Gorseinon Campus, the universities or
schools are basically not far from the low immunisation areas, which means the university students
would have more possibility to get infected when they are around the campus. This alerts the
universities and schools to take the precaution and make more preparation for the mumps. For example,
they can always send an email to all students about what the symptoms of mumps are and how to
prevent mumps or relieve symptoms. Another good way is to immediately warn all the students when

the first mumps case occurs before it spreads or at least to reduce the losses as much as possible.

3. Location Based Services System

After completing all the GIS work, the final work is to build a location based services system. Here, the
mobile device is not available because the LBS system is a web application. However, the alternative

way 15 to allow the users to select the service according to the map, which means the users do not provide
their location but they need to interact with the map. At this point, the first step is to use Leaflet to make
the interactive maps. Leaflet is an application in Mapinfo that can be used to export a Mapinfo table to an
interactive map. As we can see in figure 13, the green leaf on the top left corner is the icon of Leaflet after

opening the Leaflet program file.
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Figure 13: Leaflet

There are two tables as is mentioned above, which are the Hospitals Table and the University Table.
Therefore, we can select them separately and make an interactive map for each of them. After selecting

the table, it is to click the “Set Layer Settings” button beside.
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Figure 14: Set Layer Settings

The Layer Settings is shown in figure 14. It is unnecessary to keep the latitude and the longitude so they
can be removed. Users do not need to know the latitude and the longitude and they are just used for
creating points. The hyperlink is the Website column so the URL can link to the website of the hospital or
the university. Tick “Add Column Names” to show the users the name of the information and tick “Zoom
in to marker/feature on click™ to allow the users to see the specific location. Then we can complete the

settings and export the interactive map which is shown in figure 15.
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Figure 15: interactive map of Hospitals Table

As we can see in figure 15, there are many blue arrows pointing at the hospital locations so the users can
click those arrows to interact with them. For example, if you click a blue arrow, it would be like figure

16.
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Figure 16: zoom in and information bubble pops out

As figure 16 shows, the map would zoom in to the location and the bubble containing all the information
would pop out. In this case, the users would know the location and the information of this hospital. In
addition to that, they can contact the hospital if they are inconvenient as the telephone number is
provided.
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Figure 17: University interactive map




As we can see in figure 17, the case is the same for the University Table. It provides some information
and the telephone number for the government so that the government can make policy according to the

location and the population or inform the university about the mumps situation.

The next step is to use HTMLImageMap to build a static map with the immunisation rates map as the

background. Here, two immunisation rates maps are used so we can build twice.
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Figure 18: HTML Image Map

As is shown in figure 18, the Hospitals Table and the University Table are added in image map. Type in

a web page title and HTML file name. Set the height as 5 inches and tick first two options in “to HTML
landing page.

Figure 19: wrong image map




As figure 19 shows, after exporting, we would find that the image map is wrong. The fix is to delete the
“ISMAP VSPACE=100%" in the image map file and recreate the clicking areas in a website called Free

Online Image Map Generator as figure 20 has shown.

Figure 20: Free Online Image Map Generator

After recreating each clicking areas, we can copy the code and replace the previous code in the image
map file. One thing to mention is that the link is replaced by the path of the interactive map so if those
hospital or university points are clicked, the browser would respectively go the interactive map of the

hospitals or the university.

The Latest Immunisation Rates
Immunisation Rates for young adults

Figure 21: Homepage

Figure 21 is the homepage of the location based services system. It is a very simple HTML file with only

two buttons respectively linking to the image map in figure 22 and the image map 2 in figure 23.




Location Based Services

Location Based Services 2

Figure 23: image map 2

As we can see in figure 22 and figure 23, the only difference is that the background is the immunisation
rates map either from 2012 to 2013 or from 2003 to 2005. The users can select the map they want
according to their requirement. In the future, the government can add more immunisation rates map if
they want. If there are mumps cases in the university, Singleton Hospital would have so much pressure
because most of the universities are near it and Cefn Coed Hospital is a Mental Health Hospital. The
suggestion 1s that Morriston Hospital and Llwyneryr Unit should prepare the transfer of the patients to

take some burdens off Singleton Hospital.

4. Conclusion

In chapter 1, I gave a brief introduction of what is Geographical Information System and why to develop

a GIS. Then I explained what is Location Based Services and what can LBS system do.




In chapter 2, I described something in the GIS like why to use immunisation rates map, why to create
points, how to collect the information, and how to create points. I also provided some analysis of the

hospital location, the university location, and the low immunisation rates areas.

In chapter 3, | discussed how to use Leaflet to make interactive maps, what can interactive maps
do, how to use HTMLImageMap to build image maps, how to fix the bug of the image map, and why to
have two image maps. Then I gave a suggestion to the hospitals for the case if mumps occurs in the

university.
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and discussed the methods
of analysis as required when
building the workspace. You
demonstrated a suitable
understanding of several
different processes for data
collection. Your dataset has
helped you with your study of
the application of location
based services and therefore
map layers demonstrate
suitable judgement of the
data requirement for such a
study.

20

15

4. Practical Application
Skills

How you developed the
layers within the system.
Functionality of system
GIS and Website. You must
submit a working GIS/ LBS
environment developed
with Maplinfo and any
additional software add-
ons that will enhance the
build of a working website.

Very good use of the
software. You have explored
several methods of adding
data. Your workspace works
well although maybe you
could have looked at the
Townsend index of

35

27




depravation as an alternative
way to visualise the LBS
requirements. Some good
uses of visualisation of the
data through the various
layers and searches. You
have demonstrated a good
understanding of the
datasets and the ability to
look for correlations within
the data. You have
developed a website and
within the given time and
difficult circumstances you
have produced some good
results using leaflet. You
have used HTML build well
and you have adapted the
image map to link to
alternative pages. If you had
used this to generate landing
pages via the database fields
that you had already created
in MaplInfo you would have
allowed for better information
on the landing pages and
added another layer of
information. Generally, this
section has been completed
to a good standard.




5. Transferable Skills for
Life and Professional
Practice

All work suitably
presented and referenced
and concluded

Your work has been
presented to a suitable
standard. You have improved
the way you reference your
research and you have
produced a suitable
conclusion.
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