CEN6930 Experiment 1: Wireless Coverage Map

(Updated 2008-02-11)
Introduction

The goal of this lab is to understand the coverage of 802.11 Wireless LANs. Students are guided to use PocketPC computers and detection/visualization software to perform various WLANs coverage studies. With this lab, students will be able to understand how to detect 802.11 LANs, identify access point locations, and find coverage of 802.11 networks for both indoor and outdoor coverage. 
Part I-A: Indoor coverage experiment

Preparation:

1. Check the UF wireless coverage map, and choose one building with wireless coverage and extensive outdoor coverage within the vicinity of the building. Obtain the building floor plan through Facilities Planning and construction division at Ben hill Griffin stadium, room 232. (or email David Heather dheather@ufl.edu). Come up with your routes for a comprehensive sweep of all the corridors on all floors.

2. Download Netstumbler (Windows version) at www.netstumbler.org

3. Come to CSE401 to check out one Wifi PDA. 

a) Use the iPAQ wireless manager on the bottom right-hand side of desktop, turn on wifi, and make sure bluetooth is off.

b) Start WifiFoFum application, check if the main screen starts to show AP signal captures. (If not, ask TA for troubleshooting. You should also be familiar with troubleshooting procedure since you likely will encounter similar problems on your field trip) If ok, close the application. (File->Exit)

IMPORTANT: turn off the device when not use, otherwise it will drain out the battery very quickly.

Procedure:

1. Go to the building you choose, turn on PDA, start WifiFoFum application. *Click File-> New to start a new set of measurement.* Wait the new scan results show up, then click File->Save As…to save one set of measurement result.

IMPORTANT: 

a) make up the file name with a unique meaning of the location you’re taking the measurement, e.g. cse-4f-401-door. 

b) File Type: choose Netstumbler (*.ns1)

c) Folder: choose the folder specifically created for your course: CEN 4500 (if you forgot to choose the folder, the files are saved at the root directory by default)

2. Follow your pre-decided floor sweeping routes, repeat the previous step, save one set of measurement results for every 7~8 steps.

IMPORTANT : remember to Click File-> New to start a new set of measurement every time you go to a new location!!

Post-processing:

1. Open your measurement files by netstumbler. For every location, log the strongest signal strength reading on the floor plan. Color the reading with the following rule:

x>= -78 : green , -78>x >= -86: yellow, -86>x : red

Hint: your resultant figure should look something like Fig 1.

2. Complete one figure per floor.

Question: 

a) Roughly in what percentage of the floors you surveyed has green coverage? Is this percentage same for all floors? 

b) Are the green areas at each floor located roughly the same or different part of the building? Where the red areas are usually located? (e.g. corner of the corridor?)
3. Pick one specific AP MAC address. Log all the readings of this specific AP from all of your measurement files on the floor plan. Also follow the above color rule. Repeat this procedure for at least three APs.

Question: 

a) From your resultant figure, can you guess the location of the AP? How can you verify it? (Hint: usually when you’re within 10 feet to the AP, the signal strength should be around –50~-60 dbm at your scanner screen)

b) How far is the AP’s transmission range? How does the AP’s coverage look like? Is it a circle or other shape? Is the coverage shape of two different APs the same or different?

Final Comments:
Your report should at least contain the following: 

a) Colored signal strength map for each floor in the building

b) AP specific colored signal strength map for at least three APs

c) Answer all the questions above

d) Any additional observations/comments/discussions

Part I-B: Outdoor coverage experiment

Preparation

1. Check the UF wireless coverage map, and choose one outdoor area of the building you surveyed in Part I-A, which is also covered with UF wireless. Plan a route either in a) concentric circles around the building, about 2-3 cycles, each cycle is about 30-50 feet apart. b) a comprehensive sweep by zig-zag routes like Fig 2 to cover one side of the building, the gap between two parallel paths should be around 25~30 feet. Ideally you should have one measurement point per 25X25 feet area.

Alternatively, you can also plan concentric circle routes to a particular building, with at least 3 circles and the distance between circles about 25~30 feet.

2. Download Knsgem  at http://www.rjpi.com/knsgem.htm. Make sure knsgem is installed in c:\Knsgem folder.

Download google earth, at earth.google.com

3. Come to CSE401 to check out one GPS-enabled PDA. 

a) Use the iPAQ wireless manager to turn on wifi, and make sure bluetooth is off.

b) Start WifiFoFum application, check if the main screen starts to show AP signal captures. Check tools menu (bottom righ-hand side), make sure Autosave is checked.

c) Go to somewhere by the window where you can see good part of the sky, check if the GPS connection at bottom right-hand side of WifiFoFum showing receiving satellite signal.

(If not, ask TA for troubleshooting. You should also be familiar with troubleshooting procedure since you likely will encounter similar problems on your field trip) If ok, close the application. (File->Exit)

IMPORTANT: turn off the device when not use, otherwise it will drain out the battery very quickly.

Procedure:

1. Go to the outdoor area you choose, turn on PDA, start WifiFoFum application. Wait until the new scan results and GPS coordinates (with at least 4 satellite fix) show up. *Click File-> New to start a new set of measurement.*

2. Follow your pre-decided area sweeping routes with normal walking speed. At the end of the route, click File->Save As…to save one set of measurement result.

IMPORTANT: 

a) File Type: choose Wi-scan (*.wis)

b) Folder: choose the folder specifically created for your course: CEN 4500 (if you forgot to choose the folder, the files are saved at the root directory by default)

c) Due to a bug in WifiFoFum, the *.wis you just saved does not contain the correct wireless signal information. There is a work-around: Start “File Explorer” …go to root directory (My device), there will be one file called ‘-89902943.txt’ (some negative 7-8 digit number, name changes from run to run). This is the file you should bring home for post-processing.

Post-processing:

1. Use the parser provided on class website (http://www.cise.ufl.edu/~sw0/cen4500/parser-1.zip), parse your raw data file

2. Open the parsed file by Netstumbler, click File->save as, choose File Type as Netstumbler (*.ns1)

3. Copy the resultant ns1 file to c:\Knsgem. Clear all previous ns1 file and all temporary dbf files, then click knsgem.exe. The resultant files will be in KML folder

4. Open those kml files in google earth.

Question: 

a) Include the screen plot of your *_ap.kml file on google earth. Explain what do the markers in the main knsgem *_ap.kml files mean?

b) Open your *_sp.kml file on google earth, uncheck the box in front of the SP item, then click the box again so that a ( mark appears. Goto Tools->Options-> (3D View tab) -> Primary/Secondary 3d font -> 8

After these adjustments, include the screen plot of your *_sp.kml file on google earth. Explain what do the markers in the *_sp.kml files mean?

c) Uncheck the ( mark in front of the SP item, expand the + sign of SP item, try to manually expand each AP and only select the AP that has 20-30 signal level readings. Check the box of 20-30 signal level of these APs.

=> Compare this graph with the one from previous step, roughly in what percentage of measurement points have 20-30 signal level readings?

d) Uncheck the ( mark in front of the SP item, expand the + sign of SP item, try to find a AP with all level (10-20, 20-30, 30-100) of signal strength marks. Hint: For example, AP # 29 in the sample sp.kml file posted on class website.

Click the box in front of the AP you just choose.
Open your *_c.kml file on google earth, expand the + sign of C item, find the AP you choose above, click the box in front of the AP you just choose.

=> Explain what do the circle in *_c.kml file mean?

e) Uncheck the ( mark in front of the C item, open your *_h.kml file on google earth, expand the + sign of H item, find the AP you choose in the previous step, click the box in front of the AP you just choose

=> exlain what do the irregular shape in *_h.kml mean?
f) People tend to think the coverage of an AP is an ideal circle, do you agree with that? If not, what would be your qualitative description of the coverage area based on the plots we get from above steps? What do you think are the factors that influence the shape?

Final Comments:

Your report should at least contain the following: 

a) Answer all the questions above, attach corresponding screen plots
b) Any additional observations/comments/discussions
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	Fig 1. Example of indoor coverage map
	Fig 2. Example of zig-zag outdoor sweep route


Part II
Preparation:

From the results you got in Part I-A, choose one AP that you have found (or pretty sure) its location in the building. In addition, this AP should also appears in the traces for Part I-B. Answer the following question.

Question:

a) Do you see an extended outdoor coverage of the AP you chose from indoor trace?

b) What is the shape of the extended outdoor coverage? How far is the available receiving range for this AP (at outdoor side)?

c) How far is the AP’s transmission range? (Indoor and Outdoor)

(Bonus Assignments)

You are also encouraged to go to any area outside UF campus, where you can find a good part of outdoor & indoor area is covered with WiFi service, e.g. downtown Gainesville. You can also survey the wireless coverage of your own apartment (or even the apartment community) & its corresponding outdoor coverage.

Repeat the procedures in Part I & Part II, except coming up your own sketch of the building floor plan (the sketch can be brief, but be careful about the scale).
