
Pygame modules for interactive programs

 Special  
 Events
Pygame modules are particularly suited to programming highly 

interactive software. We look at the modules dedicated to events, 

sound, and input by keyboard, mouse, and game controller. 

 By Scott Sumner

create games, puzzles, or other interactive 
programs.

Pygame events
The main module for dealing with user input 
is the pygame.event module. Once you start 
your program, initialize variables, and draw 
your opening graphics, you probably need to 
respond to user input to make things hap-
pen. That’s where the Pygame event loop 
comes in. Its job is to watch all the different 
inputs (keyboard, mouse, joysticks, etc.) and 
process them as they occur. You can also cre-
ate your own events based on time, game 
logic, or anything else in your program. More 
on that a little later.

Listing 1 shows a basic event loop that’s 
about as simple as you can get. The only 
thing it does is watch for the Pygame win-
dow to be closed and exit the program. In 
line 8, pygame.event.get() returns a list of 
all pending events. Each returned event has 
a type that tells me what generated this 
event. In line 9, I compare the event type to a 
constant provided by the Pygame module. If 
it’s a pygame.QUIT event, then call sys.exit.

The type also tells me what other parame-
ters are available for the event. I can pass 
these extra parameters on to functions I’ve 
written to deal with each input. Table 1 
shows the Pygame event types and the extra 
parameters they provide.

In Raspberry Pi Geek issue 03 [1], I intro-
duced you to the graphics functions of 
the Pygame library [2]. In this article, I’ll 
follow up with the Pygame event, input, 

and sound modules, which you can use to 
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Listing 2 expands the simple event loop ex-
ample to handle keyboard events. Even 
though I’m only printing to the console, I still 
have to initialize a display or window. When 
that window has focus, keyboard inputs will 
generate Pygame events. Pygame provides 
separate KEYDOWN and KEYUP events, so I can 
respond to both presses and releases of keys. 
I could use this to turn on a game character’s 
flashlight when I press the space bar, and 
turn it off when I release it, for example.

timed and Programmatic 
events
Along with the built-in Pygame events listed 
in Table 1, I can add my own time-based 
events or events based on other program 
logic. Pygame defines pygame.USEREVENT, 
which is the first event ID that can be as-
signed to a timer or other condition, and 
pygame.MAXEVENTS, the highest event ID that 
can be assigned. Listing 3 shows how to set 
up a series of timed events.

To set up a timer, call pygame.time.set_
timer(), which takes two arguments, the 
event ID and the amount of time in millisec-
onds for the event to recur. When the 
amount of time passes, the event ID provided 
will appear on the event queue. Line 7 in 
Listing 3 sets a timer for every 1,000 millisec-
onds, or once a second.

Line 14 checks whether the event is my 
timer event (I provided pygame.USEREVENT 
when I set the timer). If true, 1 second has 
elapsed, so I increment the seconds counter 
and print the number of seconds.

Each round of the event loop also checks 
to see whether the s key has been pressed. In 
line 18, event.key returns the ASCII value of 
the character pressed, or a unique scan code 

for function keys, multimedia keys, and so 
on, whereas ord (**"s"**) returns the ASCII 
value of the s key. If the two are equal, then 
this is the key that has been pressed. 

Line 18 also shows how to disable a timer 
by setting an event timer to 0.

Listing 4 shows an example of a custom 
user event. Lines 4-7 check the variables 
passed in to the function; if all are True, lines 
6 and 7 generate a Pygame event and place it 
on the queue. 

Although it’s not used in this example, 
pygame.event.Event() will also accept a dic-
tionary of additional values as its second ar-
gument, which is how I can provide extra pa-
rameters, as for all of the built-in Pygame 
events.

resizable Pygame 
WindoWs
Pygame’s video windows by default are 
locked to the size you provide in pygame.dis‑
play.set_mode(). However, you can pass the 
parameter pygame.RESIZABLE, which will 

01  import pygame

02  import sys

03  

04  pygame.display.init()

05  screen = pygame.display.set_mode ( ( 320 , 240 ) )

06  

07  while 1:

08  for event in pygame.event.get():

09  if event.type == pygame.QUIT:

10      sys.exit()

liSting 1: A Basic Event Loop

01  import pygame

02  import sys

03  

04  pygame.display.init()

05  screen = pygame.display.set_mode ( ( 320 , 240 ) )

06  

07  index = 0

08  

09  while 1:

10     for event in pygame.event.get():

11        if event.type == pygame.QUIT:

12           sys.exit()

13        elif event.type == pygame.KEYDOWN:

14           print "{0}: You pressed {1:c}".format ( index , event.key )

15        elif event.type == pygame.KEYUP:

16           print "{0}: You released {1:c}".format ( index , event.key )

17        index += 1

liSting 2: Handling Keyboard Events

Event Type Parameters
QUIT None
ACTIVEEVENT gain, state
KEYDOWN unicode, key, mod
KEYUP key, mod
MOUSEMOTION pos, rel, buttons
MOUSEBUTTONUP pos, button
MOUSEBUTTONDOWN pos, button
JOYAXISMOTION joy, axis, value
JOYBALLMOTION joy, ball, rel
JOYHATMOTION joy, hat, value
JOYBUTTONUP joy, button
JOYBUTTONDOWN joy, button
VIDEORESIZE size, w, h
VIDEOEXPOSE None
USEREVENT Code

table 1: Pygame Events
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These functions control 
which events are allowed 
to appear on the event 
queue. By default, all of 
the events are enabled to 
appear on the queue. If 
you want to ignore mouse 
movement, you can say:

pygame.event.set_blocked ( U
   pygame.MOUSEMOTION )

This will prevent mouse 
movements from appear-
ing on the event queue. To 
see mouse movements 
again, call

pygame.event.set_allowed ( U
   pygame.MOUSEMOTION )

to enable them.
The same process works for any Pygame 

event. For example, suppose the program is a 
flight simulator, but you want to display a 
full-screen map. you can disable joystick 
events while the map is visible and restore 
them when you return to flying.

then allow the window to be resized by the 
user. 

For a resizable Pygame window, the spe-
cial Pygame event VIDEORESIZE appears on 
the queue whenever the window size 
changes. In my tests, the event was triggered 
by manual window resizing 
(dragging the corner of the 
window) and by maximiz-
ing the window. Minimizing 
the window did not trigger 
a VIDEORESIZE event.

When my code receives a 
VIDEORESIZE event, I need to 
use the supplied size tuple 
or the w (width) and h 
(height) parameters to re-
draw my screen content ap-
propriately. Listing 5 shows 
how to access the properties 
of VIDEORESIZE.

controlling the 
event Queue
In the course of running a 
program, a lot of events are 
generated. Every move of 
the mouse over the Pygame 
window creates a stream of 
MOUSEMOTION events, for ex-
ample. This large stream of 
events can overload the 
Pygame queue. To solve this 
problem, I used pygame.
event.set_blocked() and 
pygame.event.set_al‑
lowed().

01  import pygame

02  import sys

03  

04  pygame.display.init()

05  screen = pygame.display.set_mode ( ( 320 , 240 ) )

06  

07  pygame.time.set_timer ( pygame.USEREVENT , 1000 )

08  

09  seconds = 0

10  while 1:

11     for event in pygame.event.get():

12        if event.type == pygame.QUIT:

13           sys.exit()

14        elif event.type == pygame.USEREVENT:

15           seconds += 1

16           print "{0} seconds have elapsed since you started this program".format ( seconds )

17        elif event.type == pygame.KEYDOWN:

18           if event.key == ord ( "s" ): pygame.time.set_timer ( pygame.USEREVENT , 0 )

liSting 3: Timed Events

01  import pygame

02  import sys

03  

04  def checkAllKeys ( a , b , c ):

05     if a == True and b == True and c == True:

06        ev = pygame.event.Event ( pygame.USEREVENT )

07        pygame.event.post ( ev )

08  

09  pygame.display.init()

10  screen = pygame.display.set_mode ( ( 320 , 240 ) )

11  

12  pressedA = False

13  pressedB = False

14  pressedC = False

15  

16  while 1:

17     for event in pygame.event.get():

18        if event.type == pygame.QUIT:

19           sys.exit()

20        elif event.type == pygame.KEYDOWN:

21           if event.key == ord ( "a" ): pressedA = True

22           elif event.key == ord ( "b" ): pressedB = True

23           elif event.key == ord ( "c" ): pressedC = True

24           checkAllKeys ( pressedA , pressedB , pressedC )

25        elif event.type == pygame.USEREVENT:

26           print ( "You have pressed a, b, and c" )

liSting 4: Custom User Event

Pygame Events, Input, and Sound
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Both functions also accept None as an argu-
ment. Calling

pygame.event.set_allowed ( None )

will disable all Pygame events. You can then 
use this to enable only specific events you 
want to pursue. Similarly, after disabling cer-
tain events, you can call

pygame.event.set_blocked ( None )

to enable all events in one go.

other inPut modules
Each major input device (keyboard, mouse, 
joystick) has its own associated Pygame 
module. Although it’s possible to connect 
multiple keyboards and mice, the Linux 
input drivers will treat them all as one de-
vice. Joysticks, however, are initialized by 
Pygame directly, and each one responds sep-
arately. I’ll look at these input devices indi-
vidually and show how each type interacts 
with Pygame.

Key Presses and 
releases
Although key press and release events don’t 
require any special setup to appear on the 
event queue, the pygame.key module has 
functions to modify exactly how key events 
appear on the queue.

By default, Pygame does not repeat key 
presses, but pygame.key.set_repeat() takes 
two arguments and will enable key repeat. 
The first argument is the initial delay, and 
the second argument is the delay between re-
peats. Each time a repeat occurs, a new pyg‑
ame.KEYDOWN event appears on the event 
queue.

Another useful function is pygame.key.
get_focused(). If the function returns True, 

then Pygame is currently receiving keyboard 
input. By checking this function inside the 
event loop, you can pause your game auto-
matically – for example, if focus switches 
away from the program.

Most of the other example programs in-
volve key press events, so you can refer to 
them for examples of how to process key-
board events.

mouse movement and 
buttons
Like the keyboard, the mouse does not re-
quire any special setup for events to appear 
on the queue. A companion function, pyg‑
ame.mouse.get_focused(), works the same as 
its keyboard counterpart. If the Pygame win-
dow is receiving mouse events, this function 
will return True; otherwise, it will return 
False.

The pygame.mouse module also allows you 
to set the position of the mouse pointer, 
make the pointer visible or invisible, and set 
the icon displayed as the mouse pointer. You 
can also use pygame.mouse.get_pos() to get 
the current position of the mouse pointer or 
pygame.mouse.get_rel() to get the amount of 
relative movement since the last call to pyg‑
ame.mouse.get_rel(). When a mouse event 
appears on the event queue, both absolute 
and relative position are provided as addi-
tional parameters, so it’s often not necessary 
to call these functions directly.

The underlying OS must support the 
mouse functions (e.g., hiding the cursor) for 
the Pygame functions to have any effect.

JoysticKs
Pygame supports a wide range of joysticks 
and their assorted input styles. Gamepads, 
“classic” controllers, and traditional joysticks 
all fall into the joystick category in Pygame. 
A joystick will usually have at least two axes, 

01  import pygame

02  

03  pygame.display.init()

04  screen = pygame.display.set_mode ( ( 320 , 240 ) , pygame.RESIZABLE )

05  

06  running = True

07  while running:

08     for event in pygame.event.get():

09        if event.type == pygame.QUIT:

10           running = False

11        elif event.type == pygame.VIDEORESIZE:

12           print "The Pygame window is now " + str ( event.w ) + " pixels wide and " + str ( event.h ) + " pixels high"

liSting 5: Resizing Windows

Pygame Events, Input, and Sound
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system and allows the user to select the joy-
stick to test. This choice is made in the con-
sole window rather than inside Pygame. 
Once a joystick is selected, the Pygame win-
dow is launched, and the test begins.

This tool is useful not only to test the 
functionality of hardware but to see how 
Pygame interprets each type of input. Some-
times it can be difficult to tell whether a set 
of buttons on a joystick operate as buttons 
or as a hat input. The tool also shows you 
the index number of each axis, button, hat, 
or trackball.

Each quadrant of the screen represents dif-
ferent types of joystick inputs. Axes are 
shown in the upper left quadrant as meters 
with 0 in the center. Moving each axis of the 
joystick adjusts the meters appropriately. If 
an axis does not cause its associated meter to 
move, you likely have a hardware problem 
with the joystick.

Joystick buttons are shown in the upper 
right quadrant. Solid circles represent 
pressed buttons, and empty circles represent 
non-pressed buttons.

Hats are in the lower right quadrant. The 
display mirrors the up/ down/ left/ right dia-
mond configuration of the four buttons as 
they appear on the joystick. Filled circles rep-
resent the hat pushed in that direction. Note 
that it is possible for a hat to display a com-
bination, such as up and right or down and 
left, but not up and down or left and right si-
multaneously.

Trackballs are plotted in the lower left 
quadrant as squares with a small dot cursor. 
Each ball allows the cursor to be positioned 
within its box. Because I do not have any 
joysticks or gamepads with trackballs, this 

returning analog values ranging from -1 to 1, 
and at least one button that provides a True 
or False (pressed or not pressed). The device 
may also contain trackballs that provide rela-
tive movement in x and y directions, as well 
as hats, which are four-way switches provid-
ing digital up/ down/ left/ right input.

Because joysticks can contain any number 
of these axes, buttons, balls, and hats, the 
pygame.joystick module provides a method 
to query them for their capabilities.

The JoystickTest.py tool (Listing 6, at the 
end of the article; Figure 1) examines joy-
sticks and their inputs. When run, it presents 
a list of joysticks currently connected to the 

Figure 1: The joystick utility shows the inputs provided by a Logitech Extreme 3D joystick. This 

joystick has no trackballs, so the lower left quadrant is empty.

Figure 2: Two identical joysticks and the joystick utility’s selection menu when more than one joystick is 

attached.

Pygame Events, Input, and Sound
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portion of the code is not tested beyond 
proper syntax. Multiple joysticks, even if 
identical (Figure 2), still show up as separate 
devices.

sound
Pygame handles sound effects via its mixer 
module. The primary file formats are WAV or 
OGG. Think of sound effects as sounds that 
accompany actions in a game (e.g., jumping, 
punching, flying, phone ringing). Sound ef-
fects can be layered so that multiple sound 
effects play at once, or even the same sound 
plays more than once simultaneously.

Pygame also includes capabilities for back-
ground music from OGG and MP3 files. The 
main difference between sounds and music 
beyond file format is that only one track per 
device can be playing at a given time.

sound module
To play a sound effect, I create a pygame.
mixer.Sound object. The only argument is the 
file name of the WAV or OGG file to load. 
Once I create the object, I access it directly to 
play or adjust the sound (see also the “Play-
ing a Sound More than Once” box). The 
soundPlayer.py program (Listing 7) demon-
strates the most common sound functions. 
Note that all functions occur in the object 
mySound.

Stepping through the example, lines 1-6 
are the standard Pygame initialization that 
I’ve used in the past. Note that line 3 specifi-
cally initializes the pygame.mixer module. I’m 
also initializing a graphics window, even 
though I don’t have any graphics functions.

Line 7 loads the OGG file – I got mine from 
vorbis.com [3]. Once the sound is loaded, I 
access it via the variable mySound.

In lines 9 and 10, I set up the state vari-
ables: the running flag indicates whether or 
not to continue the event loop, and volume is 
the volume of the sound effect.

Lines 12 and 13 start the event loop that 
I’ve used in other examples, lines 14 and 15 
check for the pygame.QUIT event, and then 
lines 16 onward handle key presses to make 
the sound player do its thing.

Lines 17 and 18 plays the sound (mySound.
play()) if p is pressed. If I provide a number 
to the play argument, the sound will loop 
that many times more: loops do NOT count 
the initial play. Therefore, a loop value of 1 
will play the track twice, a value of 499 will 
make it play it 500 times, and so on.

The sound playback stops immediately if 
the s key is pressed (lines 19 and 20). This 
only affects the current object. Other sounds 

will continue to play. If f is pressed, the 
sound fades over the provided number of 
milliseconds (lines 21 and 22). In this exam-
ple, the sound fades out over 2,000 millisec-
onds, or two seconds.

01  import pygame

02  

03  pygame.mixer.init()

04  pygame.display.init()

05  

06  screen = pygame.display.set_mode ( ( 320 , 240 ) )

07  mySound = pygame.mixer.Sound ( "Mists_of_Time‑4T.ogg" )

08  

09  running = True

10  volume = 1.0

11  

12  while running:

13     for event in pygame.event.get():

14        if event.type == pygame.QUIT:

15           running = False

16        elif event.type == pygame.KEYDOWN:

17           if event.key == ord ( "p" ):

18              mySound.play()

19           elif event.key == ord ( "s" ):

20              mySound.stop()

21           elif event.key == ord ( "f" ):

22              mySound.fadeout ( 2000 )

23           elif event.key == pygame.K_DOWN:

24              volume ‑= 0.05

25              if volume < 0: volume = 0.0

26              mySound.set_volume ( volume )

27           elif event.key == pygame.K_UP:

28              volume += 0.05

29              if volume > 1: volume = 1.0

30              mySound.set_volume ( volume )

liSting 7: A Sound Object

Pygame sound objects can be played more than once without reinitializing or re-
loading. For instance, if the springy jump sound is loaded in the jumpSound object, 
it can be played simply by calling jumpsound.play() in conjunction with the 
jump() function elsewhere in the game logic, even if the sound from a previous 
jump is still playing. Pygame handles overlaps automatically, and each playback 
will run to its natural conclusion (end of the sound file).

There are a few caveats to this however. Any call to stop(), fadeout(), or set_
volume() will affect all instances of the playing sound. If my hero character jumps 
into a lava pit and dies, then I can stop all of the jump sound effects just by calling 
jumpSound.stop() once.

If, however, I need to control the volume or the playback start and stop on the same 
sound effect separately (perhaps to simulate location or distance from the player), 
then I need to load each version of the sound in a separate object, even though they 
are the same sound.

To see this behavior in action, run the soundPlayer.py example and press p 
multiple times!

Playing a Sound More than once

Pygame Events, Input, and Sound
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Its argument is a value between pygame.USER‑
EVENT and pygame.MAXEVENTS, just as for the 
pygame.time.set_timer() function I discussed 
earlier. It will cause the provided event ID to 
appear in the Pygame event queue once the 
currently playing track has ended (which is 
checked in line 21). When this event triggers, I 
can consult my Python list of track file names 
(lines 8-11) and pygame.mixer.music.queue() 
the next track (line 23).

The stop, set_volume, and fadeout func-
tions of the pygame.mixer.music module all 
perform like their pygame.Sound counterparts. 
Unique functions are rewind, which starts a 
track over at the beginning (e.g., when restart-
ing a game level), and set_pos, which accepts 
an argument (milliseconds) and sets the cur-
rent playback position within the music file.

conclusion
The event/ response model of Pygame differs 
from traditional program flow, but in a game 
environment or for software with lots of user 
interaction, it is quite versatile. By adding 
your own “game mode” variables and status 
flags to track program state, the logic can be-
come quite complex, but at the same time 
powerful. Coupled with the built-in sound 
engine that allows for both foreground and 
background music playback, the capabilities 
exist for almost any 2D game you might want 
to create. 

I’ve also found Pygame useful for several 
graphical tasks outside of games. Sometimes 
it’s more convenient to use a widget-based 
toolkit for my main interface and then 
launch Pygame purely for a “graphics win-
dow.” In any case, Pygame is an excellent 
package that provides the flexibility to create 
many graphical and interactive projects. Now, 
it’s your turn to start programming!  ● ● ●

If the down arrow is pressed the volume 
decreases by 5 percent (lines 23-26), and if 
the up arrow is pressed, the sound increases 
by 5 percent (lines 27-30). Before setting the 
volume with mySound, I make sure volume 
does not go below zero (line 25) or above 
one (line 29). Pygame volume is set by a 
float between 0 and 1, where 0 is off and 1 is 
full volume.

bacKground music
The pygame.mixer.music module provides 
additional sound capabilities. Unlike pygame.
Sound objects, which load the entire clip into 
memory pygame.mixer.music, streams files 
from the disc, only loading what it needs at 
the current moment. Pygame only supports 
one music track at a time.

To load background music, you can call 
pygame.mixer.music.load(), where the argu-
ment is the file name. Note that this is not as-
signed to a variable but is loaded into the 
module itself (since it can only support one 
file). The pygame.mixer.music.play() func-
tion works just like its counterpart in the pyg‑
ame.Sound module, but it accepts an extra ar-

gument. The first ar-
gument is the num-
ber of loops (0 to 
play once, ‑1 to play 
indefinitely, or any 
other value to loop 
<n> + 1 times). The 
second argument is a 
start position, which 
in most file formats 
is the number of sec-
onds into the file to 
start playing.

To set up a play-
list, use the pygame.
mixer.music.
queue() function. 
queue accepts a file 
name just like load. 
When the file cur-
rently playing fin-
ishes, the queued 
song will automati-
cally be loaded and 
played. Only one 
song at a time can 
be queued.

Listing 8 shows 
how to overcome the 
single-item queue. I 
can use pygame.
mixer.music.set_
endevent() (line 15). 

01  import pygame

02  

03  pygame.mixer.init()

04  pygame.display.init()

05  

06  screen = pygame.display.set_mode ( ( 320 , 240 ) )

07  

08  playlist = list()

09  playlist.append ( "Epoq‑Lepidoptera.ogg" )

10  playlist.append ( "Hydrate‑Kenny_Beltrey.ogg" )

11  playlist.append ( "Mists_of_Time‑4T.ogg" )

12  

13  pygame. mixer.music.load ( playlist.pop() )       
# Get the first track from the playlist

14  pygame. mixer.music.queue ( playlist.pop() )      
# Queue the 2nd song

15  pygame. mixer.music.set_endevent ( pygame.USEREVENT )     
# Setup the end track event

16  pygame. mixer.music.play()                        
# Play the music

17  

18  running = True

19  while running:

20   for event in pygame.event.get():

21    if even t.type == pygame.USEREVENT:         
# A track has ended

22     if len  ( playlist ) > 0:                
# If there are more tracks in the queue...

23        pyg ame.mixer.music.queue ( playlist.pop() )  
# Queue the next one in the list

liSting 8: Background Music Playlist

[1]  “Pygame Modules” by Scott Sumner, 
Raspberry Pi Geek, issue 03, 2014, pg. 36, 
http://  www.  raspberry‑pi‑geek.  com/  Archive/ 
 2014/  03/  Graphical‑displays‑with‑Python‑an
d‑Pygame

[2]  Pygame: www.  pygame.  org

[3]  Ogg Vorbis music files:  
http://  www.  vorbis.  com/  music/
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SUBSCRIBE NOW: SHOP.LINUXNEWMEDIA.COM

Can’t get enough 
Ubuntu? We’ve got  
a whole lot more!

MORE 
UBUNTU!

Ubuntu User is your roadmap to the Ubuntu 
community. In the pages of Ubuntu User, 
you’ll learn about the latest tools, best tricks, 
and newest developments in the Ubuntu story. 

Ubuntu User helps you explore the treasures 
of open source software within Ubuntu’s 
expansive repositories. We’ll bring you 
exclusive interviews with Ubuntu leaders, keep 
you current on the exciting Ubuntu community, 
and answer your most perplexing Ubuntu 
questions. Learn how to choose a video 
editor, find the perfect tool to customize your 
desktop, and configure and manage Ubuntu 
systems using the best admin tools.

DON’T MISS  
ANOTHER ISSUE! 

The Blather, FreeSpeech, Palaver, Simon, and Vedics speech recognition programs are 

ready to respond to voice commands. This sounds good in theory, but there are some 

pitfalls in practice.

A 
strong “Start browser!” belted 

into the microphone will start 

Firefox – at least, that’s what 

the five leading free speech rec-

ognition programs (Blather, FreeSpeech, 

Palaver, Simon, and Vedics) promise. 

With that, they want to make input eas-

ier and also help disabled individuals 

better operate the desktop.

Four of these vendors – Vedics being 

the exception – allow you to decide for 

yourself what command triggers an ac-

tion. A “Start browser!” could conceiv-

ably be used to open a text editor – con-

fusing, yet possible.

The five applications do not analyze 

speech patterns themselves; they leave 

that task to other software. As a rule 

PocketSphinx [1] from Carnegie Mellon 

University (CMU) is the “other” software 

used. 
The applications generally refer to 

such analysis assistance as back ends or 

engines. Blather, FreeSpeech, Palaver, 

and Vedics are under the GNU GPLv3 li-

cense, whereas Simon still uses the older 

version 2.

BLATHER
Blather [1] is programmed in Python and 

to get it to work, you must install the 

PocketSphinx archive in the package 

manager, along with the Python 

Gstreamer and Python GTK (in Ubuntu, 

python-gtk2, python-gst0.10, and pock-

etsphinx). If PocketSphinx isn’t part of 

your distribution, follow the instructions 

in the “Three-Step Sphinx” box.

From Gitorious [2], download the cur-

rent development version of Blather. 

After unzipping the archive, rename the 

file commands.tmp in commands and 

use a text editor to enter the desired Eng-

lish-language commands. Begin each 

line with an uppercase letter followed by 

a colon and the executable shell com-

mand.
Next, create the ~/.config/blather di-

rectory, copy the commands file into it 

and run ./Blather.py from the Blather di-

rectory. When the program seems to 

crash, end it with Ctrl+C. Then, upload 

the ~/.config/blather/sentences.corpus 

file to the Sphinx Knowledge Base Tools 

website [3].

After clicking Compile Knowledge Base 

on the website, save the generated file 
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with the .lm extension under the name 

lm, and the file with the .dic extension 

under the name dic in the ~/.config/

blather/language directory. You can then 

start Blather in its directory with ./

Blather.py -i g.

The program displays a very clear 

main window (Figure 1). After you click 

Listen, it waits for a speech command 

through the mic. Alternatively, you can 

switch to Continuous mode in which the 

program listens continuously. There are 

no further functions. The degree of 

speech recognition is marginally accept-

able.

FREESPEECH

Unlike the other four programs, 

FreeSpeech, also written in Python, is 

generally a dictation device. After 

startup, it opens a simple text editor 

where all the words spoken into the mic 

are written. Special language commands 

allow subsequent editing. Thus, an edi-

tor clear command deletes all the text 

previously interpreted.

A window appearing after startup 

shows all the available commands (Fig-

ure 2). Here you can modify a command 

by double-clicking it. As of version 120, 

FreeSpeech provides the option to con-

trol other programs with a virtual key-

board. Click the Send keys button in the 

text editor and speak the key combina-

tion into the mic.

FreeSpeech interprets exclusively Eng-

lish words, despite that fact the degree of 

detection is not particularly good. In our 

case, the PocketSphinx background pro-

cess interpreted a clearly spoken “Hello 

World” curiously as “An over To open” 

(Figure 3). The second try yielded “An 

adult wall.”

According to the documentation, you 

can improve the recognition rate by cor-

recting the failed text in the editor and 

clicking Learn. My test unfortunately 

produced a number of error messages in 

the process. Also, controlling other pro-

grams didn’t work, and input ended up 

garbled in the editor.

To put FreeSpeech into operation, you 

need to integrate Python-Gtk2, Python-

Xlib, Python-Simplejson, Python-

Gstreamer, PocketSphinx, and Sphinx-

base from the package manager. In 

Ubuntu, these are in the python-xlib, 

python-simplejson, python-gtk2, python-

gst0.10, python-pocketsphinx, and 

gstreamer0.10-pocketsphinx packages. 

Again, if PocketSphinx isn’t in your dis-

tribution’s repository, follow the in-

structions in the “Three-Step Sphinx” 

box.
Download the PocketSphinx archive 

from the web [4] and unzip it on the 

hard drive. Open the Makefile from the 

CMU-Cam_Toolkit_v2/src subdirectory in 

the text editor and remove the hash 

mark (#) at the beginning of the follow-

ing line:

#BYTESWAP_FLAG  = -
DSLM_SWAP_BYTES

After saving, open a terminal, change to 

the CMU-Cam_Toolkit_v2/src subdirec-

tory and execute make install. Then, 

copy the programs created in the folder 

to a directory included in the $PATH en-

vironment variable, such as /usr/local/

bin.
Also from the web [5], download the 

FreeSpeech archive (pay attention to the 

ReleaseDate). Unzip the archive on the 

hard drive and start the software using 

python freespeech.py in the created di-

rectory.

PALAVER
In contrast to the two previously men-

tioned programs, the Palaver speech rec-

ognition program, also written in Py-

thon, has no user interface. Instead, you 

start and stop the voice input using a 

freely selectable keyboard shortcut. Pala-

ver then sends the spoken text to Google 

– naturally requiring a certain trust of 

the search engine giant (Figure 4).

If you voice the commands loudly 

and clearly, Palaver recognizes them far 

more readily than its competitors. You 

can also learn which English com-

mands Palaver understands by using 

the ./plugin -l command in the program 

directory. 

The “Open music” command, for ex-

ample, opens the Music folder in the file 

manager. Each command comes from a 

plugin. For example, the FileBrowser 

plugin is responsible for the open com-

mand (Figure 5). 

Additional plugins are in the catalog 

on the Palaver homepage [6]. Because 

the plugins are mainly simple Bash 

scripts, it’s reasonably possible to add 

more commands to them.

To use Palaver, install the Sox, Python-

Argparse, Wget, Espeak, Xvkbd, Xauto-

mation, and Zenity packages via the 

package manager and be sure that the 

Notification-daemon, Notify-osd, or No-

tifyd are activated, depending on the 

desktop. In Ubuntu, you need the sox, 

python-argh, wget, espeak, xvkbd, and 

xautomation packages.

Next, download the current develop-

ment version of Palaver from GitHub [7] 

using Download ZIP. Unzip the created 

archive on the hard drive and execute 

the ./setup command from the Pala-

ver-master directory as the root user.

You can skip the personal details and 

enter the language. Integrate the Default 

Plugins using Install. Then, create a key-

board shortcut in the system settings 

Figure 1: The Blather main window provides 

only starting and stopping for the voice con-

trol.

Figure 2: After startup, FreeSpeech shows all 

the commands you can use to manipulate the 

dictated text and even save it as a text file.

To begin, integrate the Bison package 

and, when appropriate, Perl. From the 

web [4], download the sphinxbase, 

pocketsphinx, and sphinxtrain pack-

ages. Unzip them and install them 

using the usual three-step procedure 

in Listing 1, where you start with the 

base package.
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Once a regular part of every classroom, the good old world globe has been almost 

completely replaced by Google Maps. With the Marble program, the globe has made 

something of a timely comeback.

M
arble is one of the educa-

tional programs of the KDE 

Software Collection; it is 

therefore in the repositories 

of all the major distributions. Many dis-

tros install the virtual globe by default, 

but not Ubuntu. Because Marble is a 

KDE program, during installation it will 

drag in a large amount of KDE libraries, 

adding up to nearly 100MB. Given the 

enormous size of modern hard disks and 

high-speed Internet connections, this is 

not really a problem, and it means you 

will also have these libraries installed if 

you want to use other KDE apps later.

Although Marble looks somewhat un-

impressive, it provides more than just a 

world globe. You can plan a trip inven-

tory, set the altitude profile for a bike 

tour, or even fly over the moon.

ROLLING

After startup, Marble shows the Earth 

image on the right side of the screen, as 

in Figure 1, with a universe of stars as its 

background. At the bottom right edge, 

you’ll find the navigation bar. You al-

ready may be familiar with this from 

Google Maps. The arrows at the top are 

for rotating the globe. The plus and 

minus slider lets you zoom in and out. 

The scale ruler is at bottom left, and the 

Altitude in the bottom status bar shows 

the distance from Earth of the view.

Instead of the navigation bar, you 

can use your mouse. Moving the mouse 

across the globe image turns it into a 

hand pointer so that you can grab and 

rotate the globe. The mouse wheel lets 

you zoom in and out. Be careful how 

Marble virtual globe
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drop-down list and change to Moon. You 

can also use File | Download Maps to get 

additional maps, including quite a few 

exotic ones, such as historical globes, a 

map of climate zones, and even repre-

sentations of Saturn and Mars. Once you 

choose a map, click Install, and it will 

become available in Map View.

SEARCHING

If you’re searching for a particular place, 

enter its name in the Search field in the 

upper left of the main window. Marble 

begins building results as you type and, 

as soon as you press the Enter key or 

choose a suggestion, a list of all possible 

locations appear and marks them on the 

globe.

The search results might come up 

with odd results at times. For example, 

Marble found several instances of Law-

rence – apart from the hometown of 

Ubuntu User – all in different parts of 

you wield the mouse; too much move-

ment can start the ball rolling too fast. 

The middle of the screen shows a small 

white crosshair (which, depending on 

the background, can be hard to detect). 

Where the crosshair lands on Earth is 

shown on the stylized world map in the 

upper left, and the position appears as a 

white dot. Double-clicking another re-

gion of the world will quickly take you 

there.

SUNDOWN

When you click a city or some other lo-

cation, Marble displays a window with 

information about the geographic point 

(Figure 2) from the Geonames service 

[1]. If the point appears beneath the 

compass or another element, you need 

to rotate the globe somewhat.

If the boxes for additional information 

bother you, click View | Info Boxes on 

and off to lock and unlock the info 

boxes. Or, you can drag-and-drop them 

to another place. To reach the navigation 

bar at the bottom right, you need to 

move the pointer to the edge, where it 

turns into a hand. You can toggle the 

crosshair display with View | Crosshairs.

The background stars are not just win-

dow dressing but are a true representa-

tion of the night sky. If you wish, you 

can turn them off with View | Stars. You 

can also deactivate the simulated sur-

rounding atmosphere with View | Atmo-

sphere, which appears as a halo around 

the globe in Figure 1.

MOONSTRUCK

Marble usually shows a topographical 

map that you’ll likely recognize from 

your school atlas: rivers are blue, plains 

are green, large cities appear as small 

squares. At the bottom left of the main 

window, on the Legend tab, you’ll find 

the descriptions for all the symbols and 

colors. Here, you can remove elements 

from the map. If city names are a cover-

ing up a feature you want to see, remove 

the checkmark before Populated Regions. 

If you want to remove the latitude and 

longitude indicators, deselect Coordi-

nates.

You can add more global maps, such 

as road maps, by clicking the Map View 

tab at the bottom left and choosing an-

other map type. A road map appears 

when you click OpenStreetMap (Figure 

3). As the name indicates, the data 

comes from the OpenStreetMap project 

[2]. You’ll need an Internet connection 

to access the maps.

Navigating to a spot can take some 

time until Marble resolves it. The same 

goes for maps that 

show average rain-

fall. Satellite View 

doesn’t show a cur-

rent world picture 

but dates back to 

pictures published 

by NASA [3] in 

2004. In this view, 

you can also see 

cloud cover, which 

you can remove 

with View | Clouds.

Finally, Marble 

shows not only the 

Earth but the moon. 

In Map View, you 

can click the Earth 

Figure 3: Marble projects the “flat” road map from OpenStreetMap on 

the rounded globe, which can lead to some distortion or blurring of 

text.

Figure 1: The Marble main window shows the globe and provides addi-

tional functions on the bottom left.

Figure 2: Information in this window comes from the Geonames ser-

vice.
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Ubuntu’s Software Center lets you install just about anything, including free software, purchased apps, and games.

Software management in Ubuntu 13.10TODAY'S
 SPECIALS BY KRISTIAN KISSLING 

ries created by the software’s users or developers. The repositories contain not 
only the software, but also the packages 
on which they depend. (How to tap into 
these repositories is covered in the “What Are Repositories?” section.)

PACKAGE MANAGER IN ACTIONGetting to repositories and installing software is often faster from the com-mand line. The “Quick Sources” section 
goes into greater detail. To begin, I’ll look at managing packages using Ubun-tu’s Software Center. To access the Software Center, press the Super key [1] and enter softw. The start page (Figure 1) features a few What’s New and Top Rated applications. 

Clicking More on the far right gives you additional choices.If you click Turn On Recommendations 
at the bottom, Ubuntu suggests opening 
a user account at Ubuntu One. Then, your computer regularly sends lists of software you’ve installed to Canonical and the company returns a list of recom-

mended software that might interest you. 
These recommendations appear on the start page and can be deactivated with View | Turn Off Recommendations in the 

global menu. In the meantime, you can purchase programs using your Ubuntu One account.
Use the arrow icons in the upper left to return to the start window. Starting with the release of Ubuntu 12.10, Ubuntu developers have placed ads for free and commercial software from the Software Center across the broad surface 

of the screen under the heading Our Fa-vorites.
The left side of the Software Center screen organizes the applications by cat-

egory. Clicking a category opens subcat-
egories (Figure 2). All other controls are 
at the top of the package management window. The All Software menu lists all 

U buntu includes the convenient Software Center, which provides centralized software manage-ment and lets you search for new software and install it with a mouse 
click. With an Ubuntu One account, you 
can purchase software simply with a credit card.

The Debian packages (ending in .deb) 
that Software Center offers are actually archive files containing libraries, config-
uration files, and executable programs. If 
you install the Firefox package, for ex-ample, the package manager distributes the necessary files to the correct 

places in the file-system.
Often dependen-cies exist, which means that install-ing program A re-quires that you 

have program B in-stalled also. The package manager identifies the de-pendent packages automatically dur-ing installation and loads them onto the computer. Usu-ally, you will no-tice the dependen-cies when you try to install a single Debian package over the Internet.
The package you are looking for, such as a video codec, may be 

missing in the Soft-ware Center. In this case, you can find the package in external reposito-

Figure 1: Software Center encourages you to browse.

Figure 2: Clicking a category opens up subcategories.

PACKAGE MANAGEMENT
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001  import pygame

002  import sys

003  

004  class mainDisplay:

005     def __init__ ( self , screen , joystick ):

006        # Setup class variables

007        self.screen = screen

008        self.width = screen.get_width()

009        self.height = screen.get_height()

010        self.joystick = joystick

011  

012        # Draw dividing lines onto the window

013        pygame.draw.line ( self.screen , ( 0 , 255 , 0 ) , ( self.width / 2 , 0 ) , ( self.width / 2 , self.height ) , 1 )

014        pygame.draw.line ( self.screen , ( 0 , 255 , 0 ) , ( 0 , self.height / 2 ) , ( self.width , self.height / 2 ) , 1 )

015  

016        # Initialize the font module to label things

017        pygame.font.init()

018        self.labelFont = pygame.font.SysFont ( "" , 15 , False , False )

019  

020        # Get the number of each type of input from the joystick

021        self.axisCount = joystick.get_numaxes()

022        self.buttonCount = joystick.get_numbuttons()

023        self.ballCount = joystick.get_numballs()

024        self.hatCount = joystick.get_numhats()

025  

026        # Initialize the plotting functions for each type of input

027        self.joyAxes = dict()

028        for i in range ( self.axisCount ):

029           self.joyAxes [ i ] = 0

030        self.plotAxes()

031  

032        self.joyButtons = dict()

033        for i in range ( self.buttonCount ):

034           self.joyButtons [ i ] = False

035        self.plotButtons()

036  

037        for i in range ( self.hatCount ):

038           self.plotHat ( i , ( 0 , 0 ) )

039  

040        self.ballLocations = dict()

041        for i in range ( self.ballCount ):

042           self.ballLocations [ i ] = list()

043           self.ballLocations [ i ].append ( 0 )

044           self.ballLocations [ i ].append ( 0 )

045           self.plotBalls ( i , ( 0 , 0 ) )

046  

047     def meter ( self , position , size , label , value ):

048        # The meter function plots a value on a horizontal scale

049        # Variables:

050        # position ‑‑ a tuple where the meter should be plotted on screen

051        # size ‑‑ the width of the meter (height is always 30 pixels)

052        # label ‑‑ the text to label this meter

053        # value ‑‑ a float ranging from ‑1 to 1 to show on the meter (0 is center)

054  

055        pygame.draw.rect ( self.screen , ( 0 , 0 , 0 ) , ( position [ 0 ] ‑ 2 , position [ 1 ] , size + 4 , 30 ) , 0 )

056        caption = self.labelFont.render ( label , True , ( 0 , 255 , 0 ) )

liSting 6: Joystick Test Utility

Pygame Events, Input, and Sound

84

SkillS

RaSPbERRy PI GEEk ISSuE 05



057  
058        self.screen.blit ( caption , position )
059        pygame.draw.rect ( self.screen , ( 0 , 255 , 0 ) , ( position [ 0 ] , position [ 1 ] + 14 , size , 2 ) , 0 )
060        pointerX = ( size / 2 ) + ( size * ( value / 2 ) ) ‑ 1 + position [ 0 ]
061        pygame.draw.rect ( self.screen , ( 0 , 255 , 0 ) , ( pointerX , position [ 1 ] , 2 , 30 ) , 0 )
062  
063     def plotAxes ( self ):
064        plotLocation = 30         # Initialize the location of the axes plot
065        for axis , value in self.joyAxes.items():         # Loop over all of the joystick axes
066           axisValue = self.joystick.get_axis ( axis )    # Get the value of the axis in question
067           self.mete r ( ( 25 , plotLocation ) , 350 , "Axis " + str ( axis ) , axisValue )         

# Call the meter function to plot the value
068           plotLocation += 35     # Update the plot location for the next axis
069        pygame.display.flip()     # Flip the display
070  
071     def plotButtons ( self ):
072        # Initialize the button plots
073        buttonX = 425
074        buttonY = 25
075  
076        # Clear the quadrant
077        pygame.draw.rect ( self.screen , ( 0 , 0 , 0 ) , ( buttonX , buttonY , 400 , 274 ) , 0 )
078  
079        # Loop over all of the buttons and plot their current status
080        for i in range ( self.buttonCount ):
081           if self.joyButtons [ i ] == True:
082              pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( buttonX + 25 , buttonY + 25 ) , 25 , 0 )      

# Button is pressed ‑‑ fill the circle
083           else:
084              pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( buttonX + 25 , buttonY + 25 ) , 25 , 1 )      

# Button is not pressed ‑‑ empty circle
085  
086           # Label the button
087           label = self.labelFont.render ( "Button " + str ( i ) , True , ( 0 , 255 , 0 ) )
088           self.screen.blit ( label , ( buttonX , buttonY + 50 ) )
089  
090           # Update the button locations
091           buttonX += 55
092           if buttonX >= 750:
093              buttonX = 425
094              buttonY += 75
095  
096        pygame.display.flip()     # Flip the display
097  
098     def plotHat ( self , hat , value ):
099        # Initialize the hat display
100        hatX = int ( hat / 4 ) * 100 + 405
101        hatY = int ( hat % 4 ) * 125 + 305
102  
103        # Erase the last drawing
104        pygame.draw.rect ( self.screen , ( 0 , 0 , 0 ) , ( hatX , hatY , 100 , 130 ) , 0 )
105  
106        # Label the hat
107        label = self.labelFont.render ( "Hat " + str ( hat ) , True , ( 0 , 255 , 0 ) )
108        self.screen.blit ( label , ( hatX + 30 , hatY + 100 ) )
109  

110        # Hat left / right
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111        if value [ 0 ] == ‑1:

112           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 25 , hatY + 50 ) , 10 , 0 )       
# Hat Left Active ‑‑ Draw a filled circle

113           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 75 , hatY + 50 ) , 10 , 1 )       
# Hat Right Not Active ‑‑ Draw an empty circle

114        elif value [ 0 ] == 1:

115           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 25 , hatY + 50 ) , 10 , 1 )       
# Hat Left Not Active ‑‑ Draw an empty circle

116           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 75 , hatY + 50 ) , 10 , 0 )       
# Hat Right Active ‑‑ Draw a filled circle

117        else:

118           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 75 , hatY + 50 ) , 10 , 1 )       
# Hat Right Not Active ‑‑ Draw an empty circle

119           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 25 , hatY + 50 ) , 10 , 1 )       
# Hat Left Not Active ‑‑ Draw an empty circle

120  

121        # Hat up / down

122        if value [ 1 ] == ‑1:

123           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 75 ) , 10 , 0 )       
# Hat Down Active ‑‑ Draw a filled circle

124           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 25 ) , 10 , 1 )       
# Hat Up Not Active ‑‑ Draw an empty circle

125        elif value [ 1 ] == 1:

126           pygame .draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 75 ) , 10 , 1 )       
# Hat Down Not Active ‑‑ Draw an empty circle

127           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 25 ) , 10 , 0 )       
# Hat Up Active ‑‑ Draw a filled circle

128        else:

129           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 25 ) , 10 , 1 )       
# Hat Up Not Active ‑‑ Draw an empty circle

130           pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( hatX + 50 , hatY + 75 ) , 10 , 1 )       
# Hat Down Not Active ‑‑ Draw an empty circle

131  

132        pygame.display.flip()

133  

134     def plotBalls ( self , ball , position ):

135        ballX = int ( ball / 4 ) * 100 + 5

136        ballY = int ( ball / 4 ) * 125 + 5

137  

138        # Clear the old plot

139        pygame.draw.rect ( self.screen , ( 0 , 0 , 0 ) , ( ballX , ballY , 100 , 130 ) , 0 )

140  

141        # Update the ball location

142        self.ballLocations [ ball ] [ 0 ] += position [ 0 ]       # index 0 is the X axis

143        self.ballLocations [ ball ] [ 1 ] += position [ 1 ]       # index 1 is the Y axis

144  

145        # Keep the ball locations "in bounds"

146        if self.ballLocations [ ball ] [ 0 ] < ‑45: self.ballLocations [ ball ] [ 0 ] = ‑45

147        if self.ballLocations [ ball ] [ 0 ] > 45: self.ballLocations [ ball ] [ 0 ] = 45

148        if self.ballLocations [ ball ] [ 1 ] < ‑45: self.ballLocations [ ball ] [ 1 ] = ‑45

149        if self.ballLocations [ ball ] [ 1 ] > 45: self.ballLocations [ ball ] [ 1 ] = 45

150  

151        # Draw a bounding box

152        pygame.draw.rect ( self.screen , ( 0 , 255 , 0 ) , ( ballX , ballY , 100 , 100 ) , 1 )

153  

154        # Plot the ball location in the box

155        pygame. draw.circle ( self.screen , ( 0 , 255 , 0 ) , ( ballX + self.ballLocations [ ball ] [ 0 ] ,  
ballY + self.ballLocations [ ball ] [ 1 ] ) , 2 , 0 )

156  
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157        # Label the box

158        label = self.labelFont.render ( "Ball " + str ( ball ) , True , ( 0 , 255 , 0 ) )

159        self.screen.blit ( label , ( ballX + 30 , ballY + 100 ) )

160  

161        # Flip the screen

162        pygame.display.flip()

163  

164     def run ( self ):

165        # The Pygame event loop

166  

167        running = True    # This is the main "loop running" variable ‑‑ set to false to exit the loop

168        while running:    # Loop until "running" becomes false

169           for event in pygame.event.get():       # Get all of the events from the queue

170              if event.type == pygame.JOYAXISMOTION:              # Main axis movement

171                 self.joyAxes [ event.axis ] = event.value

172                 self.plotAxes()

173              elif event.type == pygame.JOYBUTTONDOWN:            # Buttons pressed

174                 self.joyButtons [ event.button ] = True

175                 self.plotButtons()

176              elif event.type == pygame.JOYBUTTONUP:              # Buttons released

177                 self.joyButtons [ event.button ] = False

178                 self.plotButtons()

179              elif event.type == pygame.JOYHATMOTION:             # Change in hat position

180                 self.plotHat ( event.hat , event.value )

181              elif event.type == pygame.JOYBALLMOTION:            # Change in trackball position

182                 self.plotBalls ( event.ball , event.rel )

183  

184  # Setup the joysticks

185  pygame.joystick.init()

186  stickCount = pygame.joystick.get_count()        # How many joysticks are connected?

187  

188  for index in range ( stickCount ):              # Print the name of each joystick

189     joystick = pygame.joystick.Joystick ( index )

190     print ( "{0}) {1}".format ( index , joystick.get_name() ) )

191  

192  # Get the user's selection, and exit if they just press enter

193  selected = input ( "Enter a joystick number or just Enter to exit:" )

194  if selected == "": sys.exit

195  

196  # Convert the selection into an integer

197  index = int ( selected )

198  

199  # Initialize the selected joystick

200  joystick = pygame.joystick.Joystick ( index )

201  joystick.init()

202  

203  # Initialize the pygame display

204  pygame.display.init()

205  screen = pygame.display.set_mode ( ( 800 , 600 ) )

206  pygame.display.set_caption ( "Joystick tester" )

207  

208  # Initialize the display class

209  window = mainDisplay ( screen , joystick )

210  

211  # Start the main loop

212  window.run()

liSting 6: Joystick Test Utility (continued)
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