
The goal of this project was to develop a web-based GIS 

application that uses selected data from urban areas to create 

raster layers. The goal is to set this spatial data so that an 

audio frequency is emitted when a user clicks on a point in the 

raster layer provided in the map. The study ares for this 

prototype is the California State University Long Beach (CSULB) 

campus (figure 1). 

When the raster layer is clicked on an alert box pops up 

displaying the population total. When you hit the ok button, the 

alert box closes and the sound goes off for 1 second then it 

stops. The hertz value emitted is linked to the size of the 

population. If there is a low population value, then perhaps you 

will not hear anything at all. The higher the number the higher 

the pitch of the sound. The lower the number the lower the pitch 

of the sound.
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The City of Long Beach was chosen because of the location of 

California State University Long Beach is in the City of Long 

Beach, California. Perhaps future students could use this project 

as a foundation for their ideas, and build on it to create 

incredibly useful interactive audio web map that would also 

benefit the University and the surrounding area. Once I settled 

on the study area, the second step was to collect all the data 

necessary for the project. The table below lists the data and 

sources that were used in this project.

There is still work that needs to be done. This is only a pilot test 

of the possible website that could be further developed using 

these methods. This type of interactive audio map could have 

applications for those who are visually impaired. It would give 

them an opportunity to experience their surroundings by 

listening to the different layers and hearing geographic data. 

Understanding the world around you can be very daunting even 

for those who have no physical disabilities. This type of data 

along with sound might also help people with cognitive learning. 

Creating an association of sound with data makes that data 

easier to remember for some people because it engages more 

than one sense by involving the visual and audio aspects. 

Perhaps this type of web map application could have some 

educational use if developed for that purpose. 

There is vast potential for this project to become a valuable tool 

to help others who are visually impaired as well as to help those 

trying to learn. It can also simply be just another contribution to 

the collaborative efforts between the arts and science fields. It 

serves as an example of how creativity and logic can be 

combined to create something that is informative and 

entertaining.

The interconnection that this world shares can be more easily 

seen if we also combine things that were not thought of before 

as synonymous. Pitch, volume and key can also mean elevation, 

scale, and point. It is up to us to make those connections and 

make them accessible so that others can discover that art and 

science can be one and the same.
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Discussion

To create the raster necessary for the image service, a polygon 

feature class was made using Esri’s ArcMap 10.2. The polygon 

feature class was then converted into a raster layer using the 

conversion tool “Polygon to Raster.” The raster was then turned 

into an Image Service through Esri’s ArcGIS for Server. Then an 

HTML document had to be created by using Esri’s JavaScript 

API. Using sample code it was then modified to display the pixel 

value of the image service layer. Once the JavaScript displayed 

the image service and the pixel values were visible, the Mozilla 

Developer Network Web Audio API was added. Using the “new 

AudioContext” to add the audio to the script, the 

.createOscillator and .createGain method was used to create 

an oscillator and a gainnode object. Then the oscillator and 

gainnode had to be connected to the destination where the 

sound would be emitted from using the .connect for the oscillator 

and the gainnode, they were connected to the speakers on the 

computer. Pixel values were then added to represent the value 

in hertz that would be emitted from the oscillator using the 

.frequency.value property. It was set to start by using the .start 

property on the oscillator. When the “ok” button is clicked on the 

alert box that pops up, the sound starts. The oscillator.stop 

property is set for 1 second to stop the sound (figure 2).

Name of data Content Source

Total population
Total population for city of 

Long Beach
www.census.gov

Block Group boundary lines
City of Long Beach Block 

Group boundary lines
www.census.gov

Street centerlines
City of Long Beach street 

centerlines
http://www.longbeach.gov/tsd/gis/data_catalog.asp

City Boundary City of Long Beach Boundary http://www.longbeach.gov/tsd/gis/data_catalog.asp

Crime Data
Crime data for the City of 

Long Beach
http://www.longbeach.gov/tsd/gis/data_catalog.asp

Table 1. List of data and data sources used in the project

Timeline

The results of the map might seem simple, but the potential 

applications that this map has can contain are vast. Due to the 

limited amount of time, more could not be added, but this map 

serves as a great platform for those who want to have more 

interactive functionality to their maps. Since only the population 

image service was used, it is informative but only useful if you 

are looking for the amount of the population per block group 

for the City of Long Beach for the census year 2010. 

After you have clicked on a few different areas in Long Beach, 

you can tell if there is a low or high population number by the 

pitch of the sound that is produced. Simple as it may be, I am 

proud of the resulting map. If some type of analysis could be 

added in the future, along with other layers, then data could be 

analyzed spatially and a sound would be produced that 

reflects the results of the analysis.  

Date Task

6/13
Class 607: 10am-1pm

Class 502: Memo Due @ 11:59pm

6/15 Class 502: Midterm Exam Due on 20th

6/17 Class 502: 6pm-9:30pm

6/20

Class 607: 10am-1pm

Literature Review Due

Class 502: Memo due today @ 11:59pm

6/24
Calliope Project Meeting @ 5:30pm

Class 607: 6:30pm-9:30pm

6/27 - 6/28 Thesis Paper: Write methodology section

7/1 Class 502: 6pm-9:30pm

7/2 - 7/5 Thesis Paper: Write results/discussion sections

7/11 Class 502: Individual Memo Due @ 11:59pm

7/15 Class 502: 6pm-9:30pm

7/19 Class 502: Final Exam opens Due by 25th @ 11:59pm

7/20 – 7/23 Esri User Conference

7/31 - 8/2 Work on technical part of project

8/3 – 8/6 Thesis Paper: Finish compiling paper and have first draft to submit for review

8/10 -8/13
Thesis Paper: Make revisions to paper and work on final presentation of thesis project and 

poster

8/15 Final presentation and paper submission 
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