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Today’s Outline 

1. Some useful Python modules 

2. Bluetooth programming 

3. GPS device interface 

4. Further self studies 
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1. Some useful Python modules  
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1.1 Date & time module (time) 

This returns a struct_time representing UTC time. 

This returns a struct_time representing local time. 

time.asctime() converts the input 
struct_time to a readable string 

time.ctime() returns a string showing 
local time. 
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time.sleep() 

Sleep for 12 and 
15 seconds 
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1.2  System module (sys) 
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1.3 Operating system module (os) 

Get the current working directory 

List the contents of the current directory 

Get the information of a specific file 

Change the current working directory 

Create a new directory and change the 
current directory to it. 

Apinun Tunpan, IntERLab 7 



1.3 Operating system module (os) continues 

Open a pipe and execute the /bin/ls Linux command. 
Then read the result from the opened pipe. 

The result is in fact a string received from 
the output of the /bin/ls command. 
Entries of the result are separated by ‘\n’ 
(the newline character).  
 
If we print this result, it looks nice. But do 
not forget that it is still a string which can 
be very long. 

str.split() can break down a string into a list.  
Here we use ‘\n’ as a field separator.  
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Exercise 

• The iwlist command in linux can scan for WiFi 
access points and show their characteristics 
(e.g. channels, cell ids, signal strengths).  Write 
a Python program to read the whole output of 
the iwlist command  (e.g. from “iwlist scan”) 
and keep it as a (very long) string. 
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Solving a problem 

• We are doing a Vehicle-to-Infrastructure (V-2-I) 
communication project.  Suppose that our first 
step is to monitor and record WiFi access points, 
their channels and signal strengths, along the 
road while we drive.  Can we build a simple 
automated tool for this purpose ? 

We shall revisit this problem after we learn more 
about Regular Expressions. 
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1.4 Regular expression (re) module 

• Matching or searching for a specific pattern 
(specified by a regular expression) 

• Substituting one or more occurrences of a 
pattern (specified by a regular expression) 

• Splitting the string based on a regular 
expression 
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Common uses of regular expressions 

• Re.match() = match if the pattern occurs at 
the beginning of a string 

• Re.search() = search for the first occurrence of 
a pattern in the whole string 

• Re.findall() = search for every occurrence of a 
pattern in the whole string 

• Re.sub() = replace all occurrences of the 
pattern with a different string. 
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re.match() vs. re.search() 

Re.search() looks for the pattern 
inside the whole string. 

When we look into a search result, we can see 
the index range where the pattern occurs in the 
string. 
 
Note that re.search() returns only the first 
occurrence.  

re.match() sees if the pattern 
occurs at the beginning of a string. 

Pattern ‘bb’ does not occur at the beginning. 
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re.findall() vs. re.finditer() 

re.findall() returns all occurrences of 
the matches 

re.finditer() returns an iterator on which 
you can run a loop (e.g. to find the spans 
of the occurrences) 
 
Here ‘cc’ occurs twice, at index 4 and 
index 16. 
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Example 

Adapted from Python documentation: http://docs.python.org/howto/regex.html 

\w   matches any alphanumeric character and the 
underscore (equivalent to [a-zA-Z0-9_]  ) 
 
+  means one or more occurrences of the pattern 
ahead of it. 
 
\w+ly  then means one or more of \w instances which 
end with ly 
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Example 

Adapted from Python documentation: http://docs.python.org/howto/regex.html 

[rp] matches r or p.  
 
\w+ matches one or more of any 
alphanumeric or the underscore. 

\s+ matches one or more of whitespaces 
 

Apinun Tunpan, IntERLab 16 



re.sub() : pattern substitution 

Here we replace  every 
occurrence of this pattern 
with a single space. 

Here we replace “weird” by 
“easy to read”. 
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re.split() : splitting a string using RE 

[\s:,.]+ matches one or more of whitespace, colon, 
comma and dot.  
 
In this case, we split the string text using this 
expression as field separator. 
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Further references on regular 
expressions 

• http://docs.python.org/howto/regex.html 

• http://docs.python.org/library/re.html 
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Revisiting our problem 

• We are doing a Vehicle-to-Infrastructure (V-2-I) 
communication research.  Suppose that our first 
step is to monitor and record WiFi access points, 
their channels and signal strengths, along the 
road while we drive.  Can we build a simple 
automated tool for this purpose ? 
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One problem of RE – we can easily overdo it.. 

This was supposed to be a string:  
“Interlab AP-1B” but it got split !! 
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ApScanV1.py 
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Output of ApScanV1.py  

Well, it seems good, but we’ll need some re-formatting effort 
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ApScanV2.py (Part 1 of 2) 

Cell ID 

ESSID 

Quality 
Signal Level 
Noise 

Channel 
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ApScanV2.py (Part 2 of 2) 
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Output of ApScanV2.py  

You can move your laptop around and observe signal quality. 

Apinun Tunpan, IntERLab 26 



Exercise 

• Extend ApScanV2.py so that it can display  

– Network mode (“managed” vs. “ad-hoc”) 

– Whether  the network is encrypted  
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Exercise 

• Recall the HTML parser example from last time. 
We would like to make it smarter. 

 

Say, we would like to have the lists of oil prices, kept and 
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2. Bluetooth Programming 
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Bluetooth basics 

• Personal Area Network (PAN)  2.402-2.480 GHz ISM 

• There are 3 classes of Bluetooth devices: 

– Class 1: Max power 100mW  ( range ~100 meters) 

– Class 2: Max power   2.5mW     (range ~10 meters) 

– Class 3: Max power    1mW          (range ~1 meter) 

• There are several versions of Bluetooth 

– Bluetooth v1.2           (~1Mbps)   

– Bluetooth v2.0+EDR (~3 Mbps)   

– Bluetooth v2.1+EDR  (e.g. “secure simple pairing”, SSP) 

– Bluetooth v3.0+HS   ( ~24Mbps) 
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Bluetooth modules for Python 

• Bluez (Pybluez) 

– Homepage: http://www.bluez.org/  

– Ubuntu:  sudo  apt-get  install  bluez   python-bluez 

– Tutorial:  

• http://people.csail.mit.edu/albert/bluez-intro/  

• Lightblue  

– Homepage: http://lightblue.sourceforge.net/   

– Ubuntu: sudo  apt-get  install  python-lightblue 

– Tutorial: See the lightblue’s homepage 
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lightblue.finddevices() : search for nearby BT devices 

Returns a list of tuples 
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lightblue.findservices() : search for nearby BT services 

These are the services available 
on my Nokia phone 

The SPP slave service is 
available on Holux M-1000 GPS 
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lightblue.selectdevice() : device selection GUI 

Note: this program may freeze IDLE.  You should run it from linux command line.. 
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lightblue.selectservice() : service selection GUI 

Note: this program may freeze IDLE.  You should run it from linux command line.. 
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Sending objects via Object Exchange 
(OBEX) 

Apinun Tunpan, IntERLab 36 



Object Exchange (OBEX) Push Example 
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Exercise 

• Implement a program to receive a file from 
mobile phone via OBEX push 
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3. GPS device interface 
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Bluetooth GPS 
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Ideas for interfacing with GPS 

• Connect (e.g. via bluetooth) to the GPS 

• Read data lines 

• Get to the right line (e.g. $GPGGA) 

• Split & Decode the line  

– To get UTC, Lat, Lon, Height, Validity… 

• Disconnect 
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Connecting with a Bluetooth device 

• This time we need to transfer stream of data 

• There are two protocols: 

– RFCOMM :  reliable, stream-based  

– L2CAP : best-effort, datagram   

 

More information at  

http://people.csail.mit.edu/albert/bluez-intro/x95.html  
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The bluez (bluetooth) module 

>>> import bluetooth 

>>> services = bluetooth.find_service() 

>>> for  s in services: 

          print s 
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GPSBlue1.py : basic GPS reading 
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Finding a right port 
to connect to 

Making an RFCOMM 
connection to the  
GPS module. 

Reading the data 



Sample output from GPSBlue1.py 
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Some of NMEA GPS data types 

• $GPGAA – Fix information (2D or 3D) 

• $GPGSA – Satellite status 

• $GPGSV – Satellites in view 

• $GPRMC – Recommended minimum 

• $GPZDA --  UTC date and time 

 

For more information, search Google™ , or visit: 
http://www.gpsinformation.org/dale/nmea.htm  
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Understanding the lat/lon formats 

• Common formats 

– Decimal degrees (e.g. 100.12345 ) 

– Degrees, decimal minutes (e.g. 100 7.407’ ) 

– Degrees, minutes, decimal seconds (e.g. 100 7’ 24.42” ) 

 

With a straight forward conversion: 

Decimal degrees  

        = Degrees  +  minutes/60  +  seconds/3600 
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GPSBlue2.py (part 1 of 2) 
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Transforming the 
format of lat, lon from 
DDMM.MMMM to  
DD.DDDDD 

Altitude 

Quality of the GPS fix. 



GPSBlue2.py (part 2 of 2) 
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Sample Output of GPSBlue2.py 

Apinun Tunpan, IntERLab 55 



Exercises 

• Extend GPSBlue.py so that it displays the 
current location of your PC + GPS on Google 
Maps™ 

 

• Add GPS coordinate reading to the Access 
Point scan (ApScanV2.py) so that it displays the 
lat/lon of the reading.  
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4. Further self studies  
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What makes Python full of useful 
modules and libraries? 

• The answer: language wrappers and bindings. 

 

• http://www.swig.org/exec.html 

• http://code.google.com/p/pybindgen/  
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For your research 

Python may already have the modules that 
make your life easier: 

• Graph Theory 
– http://networkx.lanl.gov/ 

– http://code.google.com/p/python-graph/  

• Scientific Computing & Optimization 
– http://www.scipy.org/ 

– http://mdp-toolkit.sourceforge.net/   

– http://cvxmod.net/  
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For your research 

• GIS  

– http://trac.gispython.org/lab 

– http://trac.gispython.org/lab/wiki/OwsLib  

– http://trac.osgeo.org/gdal/wiki/GdalOgrInPython  

• Social Network  

– http://code.google.com/p/python-twitter/  

– http://code.google.com/p/pyfacebook/  
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Thank you for your attention 

Hope you have fun and learn a lot 
from this class. 
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