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GEOG 491/591 | ADVANCED GIS | SPRING 2015 

Assignment 4  

 

OBJECTIVE 

 

The objective of this assignment is to synthesize all of the material we’ve covered this term and put it into 

practice.  

 

 

DESCRIPTION 

 

This assignment has four main parts. 

 

Part 1: Project proposal 

Part 2: Sensor-derived bicycle transportation data visualization and analysis 

Part 3: Your sensor project* 

Part 4: Final presentation of your work. 

 

You have approximately 4 weeks to complete parts 2, 3, and 4 of this assignment. This first part is due 

May 17th (see section below).  

 

* For Part 3 of this assignment you have option to work individually or in a team with one other person (2 

person teams). If you select the team option you need to declare this in your project proposal (Part 1 of 

this assignment). 

 

PART 1: Project Proposal – (5 points) 

 

Developing a good project proposal is essential for success. Your experience completing Assignment 3 

has prepared you for this. You are required to submit a short proposal (1-2 pages). The objective is to lay 

out a plan before you begin. *A reminder if you plan to work as a team on Part 3 – now is the time to 

name your teammate. Note – you can alter your plan/proposal at any time (but not your team). Your 

proposal must include a basic description of the following items (below). We will read them and provide 

basic feedback by May 22, 2015.  

 

1. Defined problem space (what is it you plan to do? What are you sensing/measuring? For what 

objective?) 

2. Sensors  (What kind of sensor(s) would you plan to use?) 

3. Scope/scale (Are you thinking about a single location? An entire city? A few people or 

thousands?) 

4. Data (What kind of data will be produced? What do you think you will do with the data coming 

back from your sensor(s)? How much data do you expect to receive?) 

 

Projects have a way of shifting and evolving over time. You’re not locked into your initial proposal. This is 

for your benefit. If you find your project taking a significant turn along the way, touch base with us for 

advice or guidance, but you are not required to rewrite your proposal.  

 

DUE MAY 17TH 2015 
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PART 2: Sensor-derived bicycle transportation data visualization and analysis: Looking 

Specifically at Bicycle Transportation at University of Oregon – (40 points) 

 

Part 2 of Assignment 4 will focus on the bicycle transportation here at the University of Oregon.  We will 

be using data from bike counters, along with sensor-derived environmental variables – as well as a 

commuter demand variable - to explore this topic. For the first part of the assignment, you will be provided 

with datasets that have been collected from the new UO Bike Counter and our Netatmo weather station. 

You will use these datasets to visualize and analyze the possible relationships between environmental 

variables such as temperature and precipitation as well as demand (class enrollment) for bike commuting 

at the UO. In the second section you will be compiling historic data – some from the very recent past 

(days and weeks) and some from further back (years). 

 

2A: VISUALIZING REAL-TIME SENSOR DATA – (5 of 40 points) 

How can seeing real-time data from the bike counter inform planning and policy? 

For this section, you are provided with a block of code that displays real-time bike counter data. This code 

is built using JavaScript and D3.js library. Follow these steps to complete this part of this assignment. 

Your GTF will also walk you through these steps during lab and it is highly recommended that you get this 

part done in Week 7 Lab (May 12). 

 

1. Create a new page on your Wordpress website and name it “Assignment 4: Part 2A”. 

2. On your Wordpress dashboard, go to Users  Your Profile. Make sure the Disable the visual 

editor when writing option is checked. 

3. Go to the course website and download the script code either in .pdf or .txt format. 

4. Open the script file. Copy the entire code and paste it on the page you just created. 

5. Study and inspect the code. Look for these variables and change the appearance: 

 

Appearance Code Block Options 

Graph type var chartArea = false; //true or false True or false 

Line color 

and width 

/*Line Plot*/ 

        .line { 

            fill: none; 

            stroke: black; /*Line Color*/ 

            stroke-width: 1.5px; /*Line Width*/ 

        } 

Any color1 

Area color 

/*Area Plot*/ 

  .area { 

    fill: black;  /*Area Color*/ 

  } 

Any color1 

Axis color 

/*Axis Style*/ 

        .axis path, 

        .axis line { 

            fill: none; 

            stroke: black; /*Change the axis color*/ 

            shape-rendering: crispEdges; 

        } 

Any color1 

y-axis label .text("Label") // Change Axis Label Any text 

1 You can use ColorPicker (http://www.colorpicker.com) to get the HEX value of colors, e.g. #000000 for black. 

http://www.colorpicker.com/
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6. Find these lines of codes and change the title, subtitle and description to your own text. 

 

Text Code Block Options 

Title 

<!-- Title --> 

<h1 id="title" style="font-size:500%;  

text-align:center">Title</h1> 

Any text 

Subtitle 

<!-- Subtitle --> 

<h1 style="text-align:center; margin-bottom: 

20px;">Subtitle</h1> 

Any text 

Description 

(optional)  
<p> Add your text here.</p> Any text 

 

 

7. You are advised to click Preview every time you make a change. Once satisfied, click Update. 

8. Now, open your “Assignment 4” page. Copy and paste this code in that page: <iframe src 

="url" width="100%" height="300"></iframe> 

9. Replace the “url” in the code above with the URL of your “Assignment 4: Part 2A” page. 

10. Once you made all the changes, you can go to your dashboard, navigate to Users  Your Profile 

and re-enable the visual editor. 

 

 

Study and inspect the code. Recall the D3.js demonstration shown during lecture and lab. Change the 

title, subtitle, description and all five variables that were mentioned above by following the steps provided. 

If you don’t wish to include a description, you may delete the code block that begins from <p> to </p> 

(refer above). 

You are strongly encourage to complete this section of the assignment during the first lab period.  Rudy 

and Neal will be there to help you through the nuances of enabling d3 within WordPress.  We’ve 

developed a solid workflow that will enable you to successfully navigate some technical challenges. 

Attempting to complete this section later, on your own, will present some risks.  
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2B: WORKING WITH STATIC/HISTORIC SENSOR DATA    

In the previous Part, we saw the utility of visualizing real-time sensor data. In this Part of the assignment 

we will work with sensor-derived bike counter data as a snap shot and combine it with environmental 

variables as well as a demand variable – visualize the data – and offer some analysis. In this part you will 

explore both continuous and sampled data from bike sensors.  

 

2B. 1. Continuous Data – (20 of 40 points) 

From our readings and lectures we explored the value of having sensors that continuously record data at 

a single location for long periods of time. Experts have pointed out how valuable this kind of data can be 

when examining bicycle transportation behavior. In this section, we will be looking at three datasets that 

represent values generated daily – going back several weeks.  

 

 Bike counter data – We have provided you with an API endpoint from which you can download 

the counts from the bike counter. You have two format options for requesting the data – JSON or 

CSV. The URL for requesting the data are below. Note there are several variables you can adjust 

in the URL to indicate the FORMAT and SCALE of the data you want.  

 

http://ig-coho.uoregon.edu/sensors/bikecounter?scale=hourly 

Change the scale variable to request: monthly, weekly, daily, or hourly. 

 

*Note – this will return the data in JSON format. To visualize your data in Tableau you will 

need to transform the data to a different format. We highly encourage you to try this 

yourself – however – you are not required to do so. If you would like the data already 

transformed to a .csv file, add “&format=csv” to the end of the URL 

 

See the example below: 

http://ig-coho.uoregon.edu/sensors/bikecounter?scale=hourly&format=csv 

 

 Environmental data – We have provided you with an API endpoint from which you can 

download weather data, collected using our Netatmo sensors, specifically temperature and 

precipitation. Again, as we read during this class, these variables may have an impact on cyclists. 

The url for requesting the data are below. Just as above, note there are several variables you can 

adjust in the url to indicate the FORMAT and SCALE of the data you want.  

 

http://ig-coho.uoregon.edu/sensors/netatmo/new?scale=hourly 

Change the scale variable to request: monthly, weekly, daily, or hourly. 

 

*Note – this will return the data in JSON format. To visualize your data in Tableau you will 

need to transform the data to a different format. We highly encourage you to try this 

yourself – however – you are not required to do so.  If you would like the data already 

transformed to a .csv file, add “&format=csv” to the end of the URL. 

 

See the example below: 

http://ig-coho.uoregon.edu/sensors/netatmo/new?scale=hourly&format=csv 

 

 Demand data – We have provided you with the enrollment data for the University of Oregon. This 

variable may also prove to have an impact on number of cyclists travelling over bike counter. This 

data has been summarized to provide a single value of total enrollment counts (all the students 

http://ig-coho.uoregon.edu/sensors/bikecounter?scale=hourly
http://ig-coho.uoregon.edu/sensors/bikecounter?scale=hourly&format=csv
http://ig-coho.uoregon.edu/sensors/netatmo/new?scale=hourly
http://ig-coho.uoregon.edu/sensors/netatmo/new?scale=hourly&format=csv
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registered for all the classes) for a given hour of an individual calendar day of the year. Keep in 

mind that a single student is likely counted multiple times throughout the day (having several 

classes) therefore producing a number that looks quite high. Over time, however, this number 

should provide a sense of the relative demand (reason for someone to commute to campus by 

bike) from hour-to-hour / day-to-day. 

 

http://ig-earth.uoregon.edu/share/geog491/CampusPopulationsHourlySpring2015.csv 

 

By applying what you have learned in Assignment 2, visualize these data with Tableau. Create a story or 

a dashboard, and post to your class website. Below your visualizations, describe: 

1. Your analysis of the data and any observations you make regarding the environmental data 

having (or not having) on the bike counts as well as the relationship of the demand variable.  

2. A brief description of the sensor. Recalling our discussions and readings on sensor ontology and 

particularly bike counters –what kind of sensor is this? – What is actually being measured to 

produce a bike count? 

3. A brief description of the sensor network. Recalling our discussions and readings on sensor 

networks – how is the data getting from the sensors to you? 

4. A brief description of the visualization you chose. Why did you choose it? How did it suit your data 

and your purpose/story? 

The bike counter and environmental data are provided to you on a continuous basis. You can download 

“fresh” data as often as you like. You will want to set up your Tableau project to pull your data “live” rather 

than with an Extract. There are several methods to refresh your data in Tableau that will be covered in 

lecture and lab. We recommend updating your data frequently, during the weeks you are working on your 

assignment. As you’ve already experienced in Assignment 2 you will need to generate extracts to publish 

to Tableau Public.   

 

2B. 2. Sampled Data – (15 of 40 points) 

From our readings and lectures we’ve come to learn that having continuous data at a single location for a 

long period of time is a relative luxury for transportation planners. We’ve seen the common practice of 

using data that is sampled for much shorter durations (hours or days) and at varied locations. While this 

kind of data can present challenges, it can also be quite valuable for augmenting continuous data. In this 

section we are asking you to pick up where you left off with Assignment 2 and now add the demand data 

(enrollment) for looking closer at the data you worked with in the previous section.  

 

Those datasets are: 

 Lane County’s daily bike count data. Look back at Assignment 2 if you need to re-download it.  

 Demand data – We have provided you with the enrollment data for the University of Oregon. This 

variable may also prove to have an impact on number of cyclists travelling over bike counter. This 

data has been summarized to provide a single value of total enrollment counts (all the students 

registered for all the classes) for a given calendar day of the year. Keep in mind that a single 

student is likely counted multiple times throughout the day (having several classes) therefore 

producing a number that looks quite high. Over time, however, this number should provide a 

sense of the relative demand (reason for someone to commute to campus by bike) from hour-to-

hour / day-to-day. 

 

http://ig-earth.uoregon.edu/share/geog491/CampusPopulations.csv  

 

http://ig-earth.uoregon.edu/share/geog491/CampusPopulationsHourlySpring2015.csv
http://ig-earth.uoregon.edu/share/geog491/CampusPopulations.csv
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By applying what you have learned in Assignment 2, visualize these data with Tableau. Create a story or 

a dashboard, and post to your class website. Below your visualizations, describe: 

1. Your analysis of the data and any observations you make regarding the environmental data 

having (or not having) on the bike counts as well as the relationship of the demand variable.  Do 

you see the same correlations as you did several weeks ago in Assignment 2? Do you see similar 

patterns as you did in the previous section or different? 

2. A brief description of the sensor. Recalling our discussions and readings on sensor ontology and 

particularly bike counters –what kind of sensor is this? – What is actually being measured to 

produce a bike count? 

3. A brief description of the sensor network. Recalling our discussions and readings on sensor 

networks – how is the data getting from the sensors to you? 

4. A brief description of the visualization you chose. Why did you choose it? How did it suit your data 

and your purpose/story? 

 

 

 

PART 3: Designing your own sensor project – (45 points) 

 

The third part of this assignment is designing your own sensor project.  You will be pulling from all of our 

readings, lectures/guest lectures, and discussions to develop project that can play a role in the 

transportation/mobility sector of a “smart city”.  You have the option to design a project that is: 

 

A. entirely theoretical, or 

B. applied, or  

C. a hybrid of the two 

 

Some of you may decide to get your hands dirty and wire up some sensors to an Arduino and start 

collecting data. Some of you may decide to design a system that tackles a large and complex issue, that 

isn’t feasible to attempt an applied prototype. Either approach – or any mixture of the two – is fair game 

for this part of the assignment. For this part of the assignment you will be publishing your work to your 

class website. As per your project proposal (Part 1), you are working either individually or in a two-person 

team. Your project must clearly address each of the elements listed below. For sake of clarity, we are 

listing them as a bulleted list, however, you are not required to follow that format on your website. The 

objective here is to communicate to us that you’ve mastered these topics, that you can integrate them into 

a system, and that you can communicate them effectively.  You are free to use any tool at your disposal. 

Consider graphic depictions, animations, video, etc., in your work. When addressing the items below, 

make it clear from where you’ve found your answers or inspirations. We’re not asking for formal citations 

but make simple reference to an article or outside reading that is influencing your approach.  
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 Context – Smart City 

o Place your project or system within the context of the smart city. Inform us how your 

project fits into this space. How is your project/system more than just an IT project?  

 

 Sector – Transportation / Mobility 

o This needs to be the central focus of your project – however – as we’ve seen throughout 

this term – many implementations have multiple impacts in a variety of sectors. Ex. 

Impacting vehicle commute time can impact the environmental as well as public health 

sectors. Just be sure to establish your primary impact on the transportation / mobility 

sector.  

 

 Purpose – Goals and Objectives 

o What do you hope to accomplish with your project? 

 

 Scope/Scale 

o Is this a targeted pilot/prototype? Is this a citywide, all-citizen focused project?  

 

 Sensor Ontology – What sensors? 

o Recalling our discussions and readings on sensor ontology and particularly bike counters 

– what kind of sensor or sensors are you proposing to use? From what family of sensors, 

electrical, physical, etc.? What is/are the measurand(s)? How will they run (power)? 

 

 Sampling 

o How many sensors?  Where? At what rate will you sample/make observations? Why? 

Continuously from a single location? Sampled from various locations? 

 

 Network  

o How will your sensor(s) deliver their measurements/observations?  

 

 Data 

o What kind of data will your system create? How much data will your system generate – 

over specified time periods? How/where will you store the data? Who will have access? 

Consider the 7 V’s in your description.  

 

 Budgets and Money 

o What does your system cost? We’re not looking for accounting to levels of high 

precision… just the broad-brush strokes. Is your system ultra cheap and agile or 

relatively high cost? Will the system costs be recouped by efficiencies in other sectors? 

 

 Visualization 

o How will you put the data into use? How will you interrogate the data? How will you 

communicate / visualize the data from your sensor(s)? Your project doesn’t need to have 

completed visualizations (in Tableau, etc), however, draft mockups or wireframes would 

be appropriate. 

 

 Concerns – Privacy, Security, and Morality 

o Where does your project land on the spectrum regarding these concerns? How will your 

system gain users trust? What trade-offs are present in your system 
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PART 4: Presentation – (10 points) 

 

During our final exam time period you will present your project design to your classmates as well as 

invited guests. Each group/person has three minutes to present. You will be required to prepare a 

PowerPoint (5 slides maximum) and these slides must be uploaded on Blackboard by 5:00 p.m. before 

the presentation day. 

 

 

 

 

 

GRADING 

 

Part 1: Project proposal 5 

Part 2: Sensor-derived bicycle transportation data visualization and analysis 40 

Part 3: Designing your own sensor project    45 

Part 4: Presentation 10 

TOTAL 100 

 

 

  

DUE DATES 

 

Assigned May 12th, lab 

Proposal due May 17th, 11:59 pm 

Finalized group members May 17th, 11:59 pm 

Assignment due June 7th, 11:59 pm 

Slides due June 10th, 5:00 pm 

Presentation June 11th, 10:15 am 

 


