
Working with the Raspberry Pi camera module

 Snapshot
The amazing Raspberry Pi camera module opens into a whole new world of 

useful projects. We’ll show you how to use the Pi camera for time-lapse 

photography, and we’ll even help you set up a motion-detecting surveillance 

camera. By Aaron Shaw

functionality had already worked its way into 
a variety of projects, from live weather moni-
toring to robotics. However, the clever folks 
at the Raspberry Pi Foundation were aware 
of the fact that, if the highly enthusiastic 
Raspberry Pi community would repurpose 
their existing webcams, an add-on camera 
module stood a strong chance of success.

The camera module, designed specifically 
for the Raspberry Pi boards, brought with it a 
fair number of features that make it superior 
to many sophisticated webcams on the mar-
ket (see the box titled "Camera Specs").

It is easy to see why this camera is now 
the preferred choice for almost every appli-
cation that requires a dedicated camera for 
still photography or video capture with the 
Raspberry Pi.

This article will guide you through the pro-
cess of setting up and using the Raspberry Pi 
camera module.

Setting Up the Camera
To attach the camera module to the Rasp-
berry Pi, first make sure your Raspberry Pi is 
completely disconnected from any power 
source. Before removing the camera module 
from its grey anti-static bag, make sure you 
touch a radiator, a tap, or any other 
grounded metal object to get rid of any static 
that you might have built up. (The camera 
module is fairly sensitive and static electric-
ity can actually damage it.)

The camera board CSI connector is located 
between the Ethernet and HDMI ports on the 
Model B Raspberry Pi. The Ethernet port 
does not exist on a Model A board, but the 
camera connector is in the same place.

The Raspberry Pi has seen a number 
of fantastic improvements since its 
original release in April 2012, in-
cluding a new PCB layout, new 

mounting holes, and a RAM upgrade to 
512MB. Following these improvements was 
the introduction of the low-price model A 
Raspberry Pi, which was intended as a 
cheaper model for education and applica-
tions that require lower power. Then, in May 
2013 (just over a year after the initial release 
of the model B Raspberry Pi) and after some 
slight delays, the Raspberry Pi Foundation of-
ficially released its first add-on board: the 
Raspberry Pi camera module (Figure 1).

Before the camera module, it was of course 
possible to access a camera feed on the Rasp-
berry Pi using a suitable webcam. Camera 
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Open the connector by pulling the tabs on 
either side of the connector upwards and to-
wards the Ethernet port. You should then be 
able to insert the ribbon cable on the camera 
module (with silver connectors facing towards 
the HDMI port) into the connector. Hold the 
cable firmly in place, and close the CSI con-
nector by pushing the top part towards the 
HDMI port and down. It should click into 
place nicely and hold the camera ribbon cable 
securely. To avoid damage, take care not to 
bend the ribbon cable at too much of an 
angle. Figure 2 shows a picture of the camera 
module connected to the Raspberry Pi.

Next, you need to power up the Raspberry 
Pi and log in to Raspbian. The camera mod-
ule options were not available in early ver-
sions of Raspbian, so to start with, you need 
to make sure that Raspbian is completely up 
to date. In a terminal window, type:

$ sudo apt‑get update

$ sudo apt‑get upgrade

These commands might take a few minutes. 
Updating your system will ensure you have a 
version of the raspi-config module with sup-
port for the Raspberry Pi camera. Now, you 
can start raspi-config with the command:

$ sudo raspi‑config

You will see a screen that looks like Figure 3.
Use the keyboard to move down to the 

camera option, then hit enter. The following 
screens ask you to confirm and reboot. Once 
you reboot, the camera module will be en-
abled and ready to start snapping pictures!

BaSiC OperatiOn
Now that you have the camera module en-
abled, I bet you are wondering how you can 
start taking pictures and videos with it? Again, 
this is quite a simple process that can be done 
either from the terminal or within a program.

The basic commands are 
raspivid and raspistill, 
which (as the names sug-
gest) are for capturing video 
and still images, respec-
tively. Each of these com-
mands can accept a number 
of parameters after them. 
Several parameters are 
available, but the most 
basic are:
•	‑o or ‑output, for setting 
the output filename
•	‑t or ‑timeout, for setting 

the time in milliseconds for which a pre-
view will display (the default is 5 seconds, 
and when using raspistill, it will capture 
the last frame of the preview and save it to 
the specified filename. When using 
raspivid, the ‑t parameter defines the cap-
ture time.)

Therefore, to display a 5 second preview and 
then save a jpeg picture called test.jpeg, the 
command would be:

$ raspistill ‑o test.jpeg

To take a 30-second video and save it in h264 
format, use the command:

$ raspivid ‑o test.h264 ‑t 30000

for a list of other parameters, type either of 
the following commands:

$ raspistill | less

$ raspivid | less

Figure 1: Raspberry Pi’s powerful camera module.

•	 	Omnivision	5647	CMOS	Sen-
sor in a fixed-focus package.

•	 	Capable	of	5MP	(2592x1944	
pixels)	images	and	video	re-
cording	in	3	modes	–	1080p	at	
30fps,	720p	at	60fps,	and	
640x480	at	either	60	or	90	fps.

•	 	Connection	using	a	15-pin	rib-
bon	cable	via	the	CSI	connec-
tor	(just	behind	the	Ethernet	
port	on	the	model	B).	CSI	
stands	for	Camera	Serial	In-
terface,	which	is	for	use	espe-
cially with cameras.

•	 	Very	small	form	factor	and	
weight	–	at	just	25mm	x	
20mm	x	9mm	and	3g.

•	 	Native	support	in	Raspbian,	
the	Raspberry	Pi	Foundation’s	
preferred	OS.

•	 	Lots	of	adjustments	available	
–	exposure,	white	balance,	
image	effects,	metering	
modes,	and	many	more.

•	 	All	for	a	price	of	just	over	£16!

Camera speCs

Figure 2: The camera module connected to a Model A Raspberry Pi.
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using the standard apt-get method. However, 
it is still fairly easy to install:

$ sudo apt‑get install python‑setuptools

$ easy_install ‑‑user picamera

These commands will install the picamera li-
brary for the current user only, not for the 
entire system. Installing the library for the 
current user not only makes it easier to unin-
stall later, it also helps you avoid complica-
tions later if a full system install occurs using 
the apt-get method (when a suitable package  
becomes available).

Once installed, the interface is very Python 
like, and therefore intuitive and easy to use. 
For example, to start a preview for 10 sec-
onds with the default settings:

import time

import picamera

camera = picamera.PiCamera()

try:

    camera.start_preview()

    time.sleep(10)

    camera.stop_preview()

finally:

    camera.close()

You’ll find more information on how to use 
the Python library online [3].

time-LapSe phOtOgraphy
A really fantastic way to make use of the 
Raspberry Pi camera is for time-lapse pho-
tography – taking pictures at regular intervals 
and then stitching them together into a 
video. You have probably seen this technique 
many times in wildlife videos.

It is really easy to use the Pi camera for 
time-lapse photography with the parameter 
‑tl. For example, to take a picture every 10 
seconds for an hour, type:

$ raspistill ‑o U

  test_%03d.jpeg ‑tl 10000 U

  ‑t 3600000

I recommend executing the preceding com-
mand from within a directory called /home/
pi/timelapse or similar, as it will make the 
next part much easier if only the time-lapse 
photos exist in the directory. 

The preceding command will generate 360 
images. The %03d allocates 3 decimal places 
for the number in the filename. In this case 
the filenames will start with test_001.jpeg 
and end with test_360.jpeg. If you are doing 
a time-lapse over a longer period,  you would 

Have a play with all of these settings and 
see how they change the picture. You’ll find 
that the little camera is quite powerful. If you 
want to take a video that cycles through all 
the available image modes, you can append 
‑d or ‑demo to the end of the raspivid com-
mand. See the Raspberry Pi Foundation’s 
camera documentation for an in-depth look 
at all of the functionality available from the 
camera module [2].

USing the Camera mOdULe 
within pythOn prOgramS
It is often useful to save time and energy by 
automating commands within a program. 
The camera board is not supported by an of-
ficial Python module from the Raspberry Pi 
Foundation, however, an unofficial Python li-
brary has been created for camera support.

Possibly the simplest way to automate the 
camera (using a Python library that will al-
ready be present on your Raspberry Pi) is to 
use the call function within the subprocess 
library. You can add that function to a Py-
thon program as follows (from subprocess 
import call):

call (["raspistill ‑o test.jpeg"], U

  shell=True)

call (["raspivid ‑o test.h264 ‑t 30000"], U

  shell=True)

pUre pythOn LiBrary
A pure Python library for the camera module 
has been developed by an enthusiastic mem-
ber of the Raspberry Pi community, Dave 
Jones, to make it easier and neater to use the 
Raspberry Pi camera module within Python 
programs. The new library was only released 
on the 24th of September, and as such, it is 
in early stages of development. This means 
that the Python library has not been released 
in a .deb package yet, so you can’t install it 

Figure 3: Enabling the camera module.
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probably need to increase this to %04d or %05d 
to accommodate a 4- or 5-digit number in the 
filename.

StitChing them tOgether
To stitch the time-lapse images into a video, 
you need mencoder: 

$ sudo apt‑get install mencoder

You will make a list of all the files to pass 
through to mencoder later. You need to be 
within the /home/pi/timelapse directory (or 
wherever you saved all the pictures) and 
then type:

$ ls *.jpeg > timelapse.txt

Then, create an 1080p HD video of the im-
ages using the following command:

$mencoder ‑nosound ‑ovc lavc ‑lavcopts U

  vcodec=mpeg4:aspect=16/9:U

  vbitrate=8000000 ‑vf scale=1920:1080 U

  ‑o timelapse.avi ‑mf U

  type=jpeg:fps=24 mf://@timelapse.txt

You can change the name of the output file 
by changing timelapse.avi to another name.

Once you get to know the time-lapse pho-
tography option, think of all the creative vid-
eos you can make! And what about creating 
a battery-powered time lapse camera rig 
using a model A Raspberry Pi, a camera 
module, and a large battery? Add a solar 
panel and place it in a remote location, and 
you could be snapping for days on end.

mOtiOn SenSing and VideO 
Streaming
An awesome piece of software called Motion 
detects movement in a series of images. Mo-
tion is written by Kenneth Lavrsen (and a 
number of others), and in the words of the 
creator, “Motion is a program that monitors 
the video signal from cameras. It is able to 
detect if a significant part of the picture has 
changed; in other words, it can detect mo-
tion.” Motion is also a very useful tool for 
streaming the Raspberry Pi camera module 
output over the network.

Motion has been around for a while (since 
2001). The official version of Motion unfortu-
nately does not support the Raspberry Pi 
camera module, but luckily for us, the proj-
ect has been forked and enabled for use with 
the Raspberry Pi camera module. 

In the future, the official Motion build 
might support the camera module, but cur-

rently the forked project is the only one that 
will work. Before starting this tutorial, I 
highly recommend following the online in-
structions for using SSH [4] to familiarize 
yourself with SSH access to the Raspberry Pi. 
Also, you can follow an online tutorial [5] on 
how to enable SSH access with keys and dis-
able password login. 

SSH with keys is more secure especially 
when opening up access to your Raspberry 
Pi from the internet, rather than just from 
your home network. Lastly, I highly recom-
mend accessing your router and assigning a 
static IP address to your Raspberry Pi based 
on its MAC address. 

A very generic guide on how to set up a 
static IP address is available online [6]; how-
ever, if you want to find instructions for your 
specific router, I recommend searching for 
something like “ROUTER-MODEL static IP 
setup” on Google, where ROUTER-MODEL is 
the make and model information of your 
router.

First, open a Terminal window and make 
sure your Raspberry Pi is up to date (if you 
haven’t done so already earlier in the article) 
using the following commands:

$ sudo apt‑get update

$ sudo apt‑get upgrade

Next, download and install all of the depen-
dencies required for Motion to function cor-
rectly:

$ sudo apt‑get install ‑y libjpeg62 U 

  libjpeg62‑dev libavformat53 U 

  libavformat‑dev libavcodec53 U 

  libavcodec‑dev libavutil51 U 

  libavutil‑dev libc6‑dev zlib1g‑dev U 

  libmysqlclient18 libmysqlclient‑dev U 

  libpq5 libpq‑dev

The installation of the dependencies might 
take a few minutes. When the installation is 
finished, you need to download the tarball of 
the motion‑mmal file using the following com-
mand:

$ wget https://www.dropbox.com/U

  s/xdfcxm5hu71s97d/motion‑mmal.tar.gz

This command will download the tarball into 
your home/pi directory (assuming you are 
running on a Raspbian system with a user 
name of pi). You then need to make a new 
directory called motion‑files, move the tar-
ball into this new directory, and unzip the 
tarball using the following commands:

Rasp Pi Camera Module
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$ mkdir motion‑output

Now you need to edit the config file to opti-
mize it for the Raspberry Pi. 

For the purposes of this example, I will use 
the nano text editor, but you can use which-
ever editor you like. Make sure you are in the 
same directory where you unzipped the tar-
ball and then type the following command:

$ nano motion‑mmalcam.conf

This command should open the configura-
tion file in the nano text editor. You might 
need to put sudo in front of the command if 
you do not have permission to edit this file. 
(If you downloaded it to your own user ac-
count, sudo should not be necessary). 

Once you have opened the file, I recom-
mend changing the following parameters:

width 352

height 288

target_dir /home/pi/U

  motion‑files/motion‑output

Once you have located and edited these three 
values, you can save and exit the file by 
pressing Ctrl+X, then pressing y to save the 
changes and enter to confirm. (After you fin-
ish this tutorial, I recommend playing around 
with various aspects of the configuration file 
to get your implementation of Motion exactly 
as you desire. 

The above settings are known to work 
well. The configuration file is very compre-
hensively commented, and the developer 
provides a very useful description of most of 
the commands to help get you started [7]. 
(Some of the commands that are specific to 
the Raspberry Pi build and are not listed in 
the command reference.)

An option that might be of particular inter-
est (especially if enabling dynamic DNS and 
port forwarding later in the article) is to pro-
tect the camera stream with a username and 
password. You can add password protection 
by altering the following settings:

stream_auth_method 2

stream_authentication username:password

You could use an auth_method value of 1, 
however using 2 is more secure. And obvi-
ously you need to replace the username and 
password with your desired login details.

The next step is to get Motion to run from 
boot. Again, I am assuming you are still in 
the motion‑files folder. Use the nano text ed-

$ mkdir motion‑files

$ mv motion‑mmal.tar.gz ./motion‑files

$ cd motion‑files

$ tar zxvf motion‑mmal.tar.gz

Once the tarball is unzipped, you should 
have two new files in your /home/pi/mo‑
tion‑files folder called motion and mo‑
tion‑mmalcam.conf. The first (as the name 
suggests) is the Motion file, and the second 
is the configuration file, which you will need 
to edit. Before editing the configuration file, 
create a directory to output all of the images 
and videos. I will do this within the mo‑
tion‑files folder. If you are not already in 
that folder, use cd /home/pi/motion‑files to 
get there. Then type the following command:

01  #! /bin/sh

02  # /etc/init.d/noip2

03  

04  # Supplied by no‑ip.com

05  # Modified for Debian GNU/Linux by Eivind L. Rygge <eivind@rygge.org>

06  # Updated by David Courtney to not use pidfile 130130 for Debian stable.

07  

08  # . /etc/rc.d/init.d/functions  # uncomment/modify for your killproc

09  

10  DAEMON=/usr/local/bin/noip2

11  NAME=noip2

12  

13  test ‑x $DAEMON || exit 0

14  

15  case "$1" in

16      start)

17      echo ‑n "Starting dynamic address update: "

18      start‑stop‑daemon ‑‑start ‑‑exec $DAEMON

19      echo "noip2."

20      ;;

21      stop)

22      echo ‑n "Shutting down dynamic address update:"

23      start‑stop‑daemon ‑‑stop ‑‑oknodo ‑‑retry 30 ‑‑exec $DAEMON

24      echo "noip2."

25      ;;

26  

27      restart)

28      echo ‑n "Restarting dynamic address update: "

29      start‑stop‑daemon ‑‑stop ‑‑oknodo ‑‑retry 30 ‑‑exec $DAEMON

30      start‑stop‑daemon ‑‑start ‑‑exec $DAEMON

31      echo "noip2."

32      ;;

33  

34      *)

35      echo "Usage: $0 {start|stop|restart}"

36      exit 1

37  esac

38  exit 0

Listing 1: No-IP Dynamic Update

Rasp Pi Camera Module

12

Features

RasPbeRRy Pi Geek issue 02



itor to create some files that will enable you 
to start and stop Motion. Start by typing:

$ nano startmotion

This command will open a new file called 
startmotion in the nano text editor. Enter the 
following code into the new file:

#!/bin/sh

nohup /home/pi/motion‑files/motion ‑n ‑c U

  /home/pi/motion‑files/motion‑mmalcam.conf U

  1>/dev/null 2>&1 </dev/null &

Save and exit the file by pressing Ctrl+X, 
then press y to save the changes and enter to 
confirm. Now create another file, which will 
hold the command to stop Motion. Type the 
following:

$ nano stopmotion

As before, this command will open a new file 
called stopmotion in the nano text editor. Next, 
enter the following code into the new file:

#!/bin/sh

ps ‑ef | grep motion‑mmal | U

  awk '{print $2}' | xargs kill

Save and exit the file by pressing Ctrl+X, 
then press y to save and enter to confirm. 
You now need to make these files executable 
by using the following commands:

$ chmod +x startmotion

$ chmod +x stopmotion

Finally, add the startmotion command to the 
boot sequence, so that it starts automatically 

when the Raspberry Pi is booted up. Edit the 
/etc/rc.local file using the following com-
mand (again using nano!):

$ sudo nano /etc/rc.local

In this file, you will see a line with the fol-
lowing text:

exit 0

On the line immediately before this line, you 
need to put the following code:

# start the motion service (runs as root)

/home/pi/motion‑files/startmotion

Save and exit the file by pressing Ctrl+X, 
then press y to save the changes and enter to 
confirm. The stopmotion file does not need to 
run on boot, but it is a useful command to 
have in order to easily stop the Motion ser-
vice when needed. You can run it from the 
command line using:

$ sudo /home/pi/motion‑files/stopmotion

If you want to restart Motion after stopping 
it, you can also use the startmotion com-
mand in the same way:

$ /home/pi/motion‑files/startmotion

As I mentioned before, Motion includes its 
own mjpeg streaming functionality, which is 
enabled by default in the configuration file. 
The default port for mjpeg streaming is port 
8081, but you can change the port in the con-
figuration file if you wish. Access the live 
stream by entering the IP address and port 

Figure 4: Examples of the different image effects available, from top left to right: cartoon, sketch, solarize, 

negative, emboss, and colorswap.
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count is set up, create a host such as yourac‑
countname.no‑ip.biz with a host type of DNS 
Host (A) – you may need to enter any IP ad-
dress here temporarily until the update client 
is installed. 

Unless your router has the ability to send 
updates directly to the No-IP servers, you 
will need to download the Dynamic Update 
Client (DUC) on your Raspberry Pi. You can 
do this by following the instructions in No-
IP’s Knowledge Base [9] to download the 
DUC and get it set up. I would recommend 
setting it to update every 5 minutes.

You will then need to set it to run as a dae-
mon by creating a file in the /etc.init.d 
folder called noip2. Type the following:

$ sudo nano /etc/init.d/noip2

Then enter the code in Listing 1.
Save and exit the file, make it executable 

by typing the following command:

$ sudo chmod 755 /etc/init.d/noip2

To make sure it is run correctly at startup and 
shutdown, run the following command:

$ sudo update‑rc.d /etc/init.d/noip2 defaults

You can then restart your Raspberry Pi:

$ sudo reboot

Then, to check that DUC is running, you can 
type:

$ sudo noip2 ‑S

This command should give you an output 
similar to the following:

1 noip2 process active.

Process 2945, started as noip2,

Using configuration from U

  /usr/local/etc/no‑ip2.conf

Last IP Address set xx.xx.xx.xx

Account youraccntname

configured for:

     host  youracctname.no‑ip.biz

Updating every 5 minutes via U

  /dev/eth0 with NAT enabled.

Some sensitive account information has been 
redacted in the preceding output, but you 
should see your latest WAN IP address and 
your correct account and host name. Once 
this step is complete, follow the generic in-

number into the address field of your web-
browser:

http://IPADDRESSOFPI:8081

where IPADDRESSOFPI is the local IP address of 
your Raspberry Pi, which you can find by 
typing ifconfig in a terminal window and 
looking for the inet addr next to the eth0 or 
wlan0 entry. Hopefully, you already followed 
the advice to set this to a static IP, so that the 
address doesn’t change every time your 
Raspberry Pi or router is rebooted.

Certain versions of Chrome are known to 
contain a bug causing mjpeg streaming to 
not work correctly, so I recommend using 
Firefox or the streaming functionality within 
VLC Media Player to open this stream. 
Streaming should also work from Safari and 
a number of more recent mobile devices, al-
though I have not tested every option.

Setting Up dynamiC dnS
You might want to view this stream from out-
side of your local network, so you can moni-
tor your security camera over the web from 
anywhere in the world. If you have a static 
WAN IP address already provided to you by 
your ISP, all you have to do is set up port for-
warding on your router to forward port 8081 
to your Raspberry Pi. 

If your WAN IP address is assigned to you 
dynamically, then, in addition to forwarding 
port 8081 on your router to your Raspberry 
Pi, you will also need to set up a dynamic 
DNS service. No-IP [8] offer a free dynamic 
DNS service, including an easy-to-remember 
domain such as yourname.no-ip.biz or simi-
lar – much easier than having to remember 
an IP address.

First, you will need to visit the No-IP site 
and sign up for a free account. Once your ac-

01  import os

02  path="/home/pi/motion‑files/motion‑output/"

03  def upload_files():

04      if not os.path.exists(path):

05          return

06      dir_list = os.listdir(path)

07      for file_name in dir_list:

08          file_full_path = path + file_name

09           cmd = "/home/pi/DropboxSync/dropbox_uploader.sh upload " + file_
full_path

10          os.system(cmd)

11          os.remove(file_full_path)

12  if __name__ == "__main__":

13      upload_files()

Listing 2: Syncing with Dropbox
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U
sers looking to create scalable 

vector graphics (SVG) on Linux 

are probably familiar with Ink-

scape, the popular open source applica-

tion. Inkscape, with its impressive fea-

ture scope and clear-cut graphical inter-

face, is also popular with Windows users 

who don’t have access to a commercial 

tool or who prefer not to spend money 

on an application. But, despite its popu-

larity, Inkscape does have some com-

mercial competitors.

One of the less well known members 

of the SVG guild is the Sketsa SVG Edi-

tor, a product made in Asia [1], which is 

typically known as Sketsa. The makers 

of Sketsa work for Indonesia’s Kiyut 

Software in the metropolis of Surabaya 

with its population of 2.3 million on the 

island of Java [2]. That is far from home 

for many of us and may be one reason 

why the software isn’t particularly well 

known in Europe and the United States.

In contrast to Inkscape [3], Sketsa is a 

commercial program and currently costs 

US$ 89. You will find Sketsa on the Kiyut 

website along with a trial version [4] 

that regularly reminds the user that they 

haven’t bought a license. Kiyut offers a 

30-day money back option.

Download and Installation

You can download the free trial version 

as a zip archive, which you then need to 

unpack. As you would expect from a 

commercial program, the installation is a 

convenient, wizard-assisted process. You 

may need to modify the permissions for 

the setup file by typing chmod +x setup 

before launching the wizard by issuing 

the ./setup command or double-clicking 

its icon in the file manager.

The wizard guides you safely through 

the no-surprises installation process. You 

can then launch Sketsa in the normal 

way via the Start menu. The current 6.4 

version comes up with a neat workspace 

where users will quickly find their way 

around. The tools are located in a tool-

box on the left-hand side of the window 

with the current drawing positioned in 

the middle of the window (Figure 1).

If you are working on multiple images 

at the same time, you can use tabs to 

toggle conveniently between the files. 

The Window menu takes you to other 

important views that you need to edit 

your image – for example, the Properties 

window, where you can view the object 

properties, including parameters such as 

the object’s geometry (Geom), Stroke, or 

Fill.
The Toolbox groups tools for all kinds 

of shapes and lines, as well as functions 

for rotating and transforming the shapes 

you have created. After drawing a shape, 

you can fill it with a color. To do so, 

open the Properties dialog (Figure 2) and 

click on the Fill tab.

Color takes you to a color-selection di-

alog, or alternatively to the adjacent eye-

dropper symbol. You can change the out-

line in the Stroke tab. Some of the labels 

used here are non-intuitive, so you may 

need to experiment.

The Toolbox (Figure 3) groups the 

most important tools, as you would ex-

pect. Besides the selection tool and the 

lasso, you’ll see standard shapes such as 

rectangles, ellipses, and lines. More com-

plex shapes are created using the Poly 

Tool. After selecting the tool, simply 

click to mark the boundaries of your 

complex shape; Sketsa draws the lines 

automatically. If you need to change the 

points retrospectively, you can select the 

next tool, Move Point, and then drag the 

points to the desired positions.

Color Gradients

Whereas other programs provide a fill 

tool for adding color to objects, Sketsa 

uses a separate dialog. This approach 

may seem convoluted at first, but it is 

actually a blessing when you need to 

apply color gradients. You can define 

your color gradients in a simple way and 

then assign them to multiple objects, 

which ensures that you always use the 

same colors and gradient settings. The 

controls are very granular and put you in 

complete control of your gradients, 

which you can use repeatedly.

To generate a linear color gradient, 

you need to define the gradient in the 

Defs Editor (Figure 4), which you access 

via the Window menu. Then, you can 

press the Add button and the small plus 

sign to pop up a context menu where 

you need to select the Linear Gradient 

entry to access the dialog. The dialog 

(Figure 5) now waits for your input. Use 

the id field to type an intuitive name for 

the gradient.

You need to press the plus sign to add 

colors. The application gives you black 

by default and shows this in the dialog. 

Click the icon again to add more hues. 

You can modify the hue by double-click-

ing on it and then selecting the required 

hue in the color selector dialog. A small 

preview area is displayed below the 

color selector.

To define the gradient itself, you can 

type the offset between the hues as a 

percentage. In doing so, you specify 

when a new color starts. For two colors, 

you would ideally want to type 0% for 

the first and 100% for the second. A 

third color could cut in at 50%. Depend-

ing on your requirements, this approach 

is useful for defining highly complex 

color gradients.

When the settings meet your approval, 

you can close the Linear Gradient dialog 

by pressing the Apply button. The color 

gradient is now available in the Proper-

SVGs support loss-free scaling of graphics. Sketsa gives users an easy 

approach to creating these graphics. By Vincze-Aron SzABo

Vector graphics with the Sketsa SVG editor

Scale Up

Figure 1: Sketsa’s interface remains clear-cut despite the functional scope. Its neat work-

space allows users to find their way around quickly.

Figure 2: The Fill tab lets you fill objects or 

apply previously defined color gradients.

Figure 4: The Defs Editor, accessed via the Win-

dow menu, helps you define color gradients for 

centralized management. 

Figure 5: To define a color gradient, you can 

add the hues one by one and then define the 

offset as a percentage.

Figure 3: The 

Toolbox groups 

the most impor-

tant Sketsa 

tools. The Win-

dow menu pro-

vides access to 

the toolbox and 

other important 

dialogs.
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D
isks formatted with NTFS used 

to be a nightmare for Linux 

users. With some luck, you 

could read the content of the disk, but 

attempting to write to it was always 

fraught with the risk of data loss. The 

FAT32 filesystem with all its restrictions 

was the typical approach to exchanging 

files between Windows and Linux. Un-

fortunately, FAT32 can only handle files 

up to 4GB, and it doesn’t have a journal 

that logs all changes before writing them 

out to disk, thus vastly increasing the 

risk of data loss.

This situation has changed dramati-

cally since the release of Ntfs-3g [1] [2] 

in 2007. Read and write access to NTFS 

partitions is no longer an issue. The ma-

ture program has ousted its competitors 

(Captive or the NTFS kernel module) for 

the most part, and all recent major dis-

tributions use it. The “NTFS Tools” box 

gives you an overview of the available 

utilities.

Because Windows 7 uses NTFS ver-

sion 3.1 – just like its predecessors XP 

and Vista, nothing has changed on the 

access front. Although Ntfs-3g is exclu-

sively used to mount NTFS partitions, 

the Ntfsprogs package [3] includes a va-

riety of tools for editing the data in vari-

ous ways.

Using Ntfs-3g

Just like all other major distributions, 

Ubuntu uses Ntfs-3g as its standard tool 

for mounting NTFS partitions. The Nau-

tilus file browser (Figure 1) typically dis-

plays the partition names or their UUIDs 

in the left column (see the “UUID” box). 

To mount a partition with full read and 

write access, just click the corresponding 

entry. The path the distribution uses to 

mount the partition is typically /media/

UUID.

You can mount NTFS partitions manu-

ally or permanently using a single mount 

parameter and via the /etc/ fstab file. To 

start, I’ll use the mount command at the 

console:

$ sudo mount 
‑t ntfs  U

   ‑o rw,auto,
user,nls=utf8

, U 

   umask=0027,
gid=`id ‑g` /

dev/sdaX /mnt

This command specifies NTFS as the 

filesystem (‑t ntfs). The ‑o lets you ap-

pend additional parameters to the mount 

command. For example, umask=0027 

stipulates that the user is allowed to 

read, write, and execute files and direc-

tories. Users that belong to the same 

group (gid=`id ‑g`) can read the direc-

tory and execute programs, but are not 

allowed to write. Other users are not 

granted access to the filesystem. If you 

enter a value of 0000 here, any user is al-

lowed to do anything. (See more on per-

missions and umask in an archived arti-

cle [6].) /dev/sdaX is the device file that 

represents the disk; /mnt is the directory 

in which the disk will be mounted.

To specify the user to whom the 

mountpoint belongs, you can use the ad-

ditional uid option, followed by the ID 

for the user. To discover a user’s ID, 

issue the id ‑u command. This explains 

why the entry for a single user is 

uid=`id ‑u`. If you use multiple options, 

separate them with commas as in ‑o 

uid=`id ‑u`,umask=0027.

To mount NTFS partitions that Ubuntu 

doesn’t automatically detect when you 

boot your computer, make sure you have 

administrative privileges and add the fol-

lowing line to the /etc/fstab file:

UUID=6CC40ABE
C40A8A92  /me

dia/U

   windows  n
tfs  rw,auto,

user,U

   nls=utf8,u
mask=007,gid=

46  0  0

The long number that follows UUID 

needs to be replaced with the UUID for 

your own Windows partition. To dis-

cover what its value is, enter the sudo 

blkid command. To create the /media/

windows folder, type sudo mkdir /

media/windows at the command line – 

this will be the mountpoint for the drive. 

The remaining parameters should be fa-

miliar. One exception is the group ID 

entry, 46, which represents the plugdev 

group (this group is allowed to manage 

external media).

Performance and Special 

Features
In the lab, Ntfs-3g proved to be an excel-

lent performer. For example, we had no 

trouble creating directories with 20 lay-

ers of nesting – and no trouble opening 

them on Windows later. The various 

non-standard characters that Windows 

used for file and directory names were 

all handled correctly. And Windows had 

no trouble opening folders created on 

Ubuntu.

The biggest restriction in the Ubuntu 

Ntfs-3g version relates to permissions 

and user ownership. For example, 

Ubuntu initially assigns NTFS partitions 

to the user who mounts them and grants 

this user – and only this user – full read 

and write privileges. Here’s the rub: 

There is no way to change the permis-

sions or the user ownership retroactively 

for folders and files.  n

Whether you need to access XP, Vista, or Windows7, read and write 

access to NTFS partitions is no longer an obstacle, thanks to Ntfs-3g. 

By Thomas LeichTensTern and KrisTian KissLing
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The Ntfsprogs [3] package is a collection 

of tools for manipulating NTFS partitions. 

For example, ntfsresize lets you change 

the size of an NTFS drive and mkntfs cre-

ates a new one. Although the collection in-

cludes ntfsmount, a tool for mounting 

NTFS partitions, you will want to give 

Ntfs-3g preferential treatment here. Devel-

opment work on Ntfs-3g is still in full 

swing, and it offers far more features. The 

last release of Ntfsprogs, version 2.0, was 

back in September 2007. However, the 

Ubuntu repositories still include packages, 

and the Ntfsprogs package is the basis for 

programs like GParted.

Ntfs-3g is a fork of the Ntfsmount tool 

mentioned previously, which is based on 

Fuse. In March 2010, the developers re-

leased stable version 2010.3.6, which is 

used in Ubuntu 10.04. According to the re-

lease notes [2], the tool now has improved 

UTF-8/ UTF-16 support and resolves file 

timestamps more quickly. It also offers im-

proved handling for encrypted partitions.

The NTFS kernel module [4] is mainly 

used for read access to drives. With the in-

troduction of kernel 2.6.16, it gained the 

ability to resize files. The last time devel-

opers changed the project roadmap was 

back in May 2006, so it is safe to assume 

the project has been shelved. The source 

code for the module has a copyright dat-

ing back to 2005, which again indicates 

that not much has changed since then.

The Captive [5] tool uses the original Win-

dows drivers to access the filesystem. The 

problem here is that write operations are 

extremely slow. Developer Jan Kratochvil 

no longer maintains Captive actively, ac-

cording to the mailing list.

NTFS Tools

Figure 1: The Nautilus file browser displaying the NTFS drives in the left-hand column; left-

clicking tells Ntfs-3g to mount the drive.

[1]  Ntfs-3g: http://  www.  tuxera.  com

[2]  Release notes: http://  www.  tuxera. 

 com/  community/  release‑history/

[3]  Ntfsprogs: http://  wiki.  linux‑ntfs.  org/ 

 doku.  php?  id=ntfsprogs

[4]  NTFS kernel driver: http://  www. 

 linux‑ntfs.  org/  doku.  php?  id=kernel_

driver

[5]  Captive: http://  www.  jankratochvil. 

 net/  project/  captive

[6]  “Access Granted!” by Heike Jurzik, 

Linux Magazine, May  2007, pg. 87, 

http://www.linux‑magazine.com/ 

 Issues/  2007/78/ACCESS‑GRANTED

INFO

The Universally Unique Identifier as-

signs a unique number to every disk and 

partition. Ubuntu uses this number to 

reference the medium, unless you as-

signed a name to the disk during parti-

tioning. For some time now, /etc/ fstab 

has mainly used UUIDs to mount disks.
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structions online [10] to set up port forward-
ing, or search Google for specific instructions 
for your router.

aUtOmatiC UpLOad tO 
drOpBOx
Another thing you might want to do (be-
cause your Raspberry Pi’s SD card will 

quickly run out of space otherwise) is to au-
tomatically upload the images and videos 
created by Motion to Dropbox and then de-
lete them from the Raspberry Pi. Fortunately, 
this upload process is made a lot simpler due 
to some parameters available in the configu-
ration file. First, you need to download the 
DropboxUploader script (created by Andrea 
Fabrizi):

$ curl “https:// raw.github.com/U

   andreafabrizi/ Dropbox‑Uploader/ master/U

   dropbox_uploader.sh” ‑o dropbox_uploader.sh

Make the script executable using:

$ chmod +x dropbox_uploader.sh

Then, run the script:

$ ./dropbox_uploader.sh

and follow the instructions to set up the 
script with the Dropbox API. When setting 
up permissions on the Dropbox API, I recom-
mend choosing the App Folder permissions 
for this implementation, instead of full per-
missions, so that there is no risk to any of the 
other files in your Dropbox account and you 
can easily restrict the uploads to just one 
folder. Now create a directory to house your 
scripts in:

$ mkdir DropboxSync

Then move the uploader script into that di-
rectory:

$ mv dropbox_uploader.sh /home/pi/DropboxSync

Change directory to the DropboxSync folder:

$ cd DropboxSync

Create a Python file to upload the files to 
Dropbox and delete them from the Raspberry 
Pi. Again, you need to use nano text editor to 
do this. Type:

$ nano dropboxsync.py

Then, enter the code in Listing 2 into the file. 
Save and exit the file, then make sure the file 
is executable using the command:

$ chmod +x dropboxsync.py

The next step is to set this script to run as 
soon as the video file being recorded is 
closed. Do this using the on_movie_end pa-

01  #

02  # Config file for sSMTP sendmail

03  #

04  # The person who gets all mail for userids < 1000

05  # Make this empty to disable rewriting.

06  root=username@gmail.com

07  

08  # The place where the mail goes. The actual machine name is required no

09  # MX records are consulted. Commonly mailhosts are named mail.domain.com

10  mailhub=smtp.gmail.com:465

11  

12  # Where will the mail seem to come from?

13  #rewriteDomain=gmail.com

14  

15  # The full hostname

16  hostname=raspberrypi

17  

18  # Are users allowed to set their own From: address?

19  # YES ‑ Allow the user to specify their own From: address

20  # NO ‑ Use the system generated From: address

21  FromLineOverride=YES

22  

23  AuthUser=username

24  AuthPass=password

25  UseTLS=YES

Listing 3: sSMTP Config File

01  #!/bin/sh

02  

03  # Motion sample script to send an email at start of an event.

04  # Replaces the former 'mail' option.

05  # Just define this script as 'on_event_start'‑script in motion.conf like that:

06  # on_event_start send_mail "%Y‑%m‑%d %T"

07  

08  #change to suit your needs:

09  #location of 'mail' binary

10  MAIL="mail"

11  #Destination e‑mail address

12  TO="root@localhost"

13  #Subject of the e‑mail

14  SUBJECT="Motion detected"

15  

16  #Don't change anything below this line

17  echo "This is an automated message generated by motion.\n\nMotion detected: 

$1\n\n" | $MAIL ‑s "$SUBJECT" $TO

Listing 4: Email Alert
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full email address and also update the user-
name and password options at the bottom 
too (where username should be your email 
address without the @gmail.com part). Once 
finished, save and exit the file.

Next, create a script that will send you an 
email message when an event is triggered in 
Motion. Create a file in the /home/pi/mo‑
tion‑files directory using the following 
command:

$ nano /home/pi/motion‑files/emailme

Then enter the code shown in Listing 4.
You will need to adjust the destination 

email address and email subject to how you 
want them, but you should not need to 
change anything else. Once you have made 
all necessary changes, save and exit the file. 
Make sure the file is executable using the fol-
lowing command:

$ chmod +x /home/pi/U

  motion‑files/emailme

As before with the Dropbox uploader script, 
the next step is to set up this script to run 
from within the Motion configuration file. 
This time the script will send a notification at 
the start of the event. Find the following line 
in the Motion configuration file:

; on_event_start value

and change it to:

on_event_start /home/pi/U

  motion‑files/emailme

Save and exit. You should now receive an 
email as soon as Motion is detected at the 
camera.

Fixing CrOn iSSUeS
If you have any cron jobs running on the 
Raspberry Pi, you may find that from time to 
time you get an email with the error output 
of a cron job. These kinds of messages are 
usually sent as internal emails within your 
Raspberry Pi system; however, when you en-
able the external email setup using ssmtp, it 
means they will now get sent via your Gmail 
account, and you might start to see a build-
up of cron-related emails in your Gmail ac-
count.

To stop this from happening, redirect the 
output of the cron job to /dev/null. To do 
this, you can edit your cron jobs using the 
following command:

rameter in the config file. The on_movie_end 
parameter, which is near the bottom of the 
file, will be commented out with a semicolon 
by default. Find this line:

; on_movie_end value

And change it to:

on_movie_end /home/pi/U

  DropboxSync/dropboxsync.py

Then, save and exit the file. The script will 
upload the video and all pictures to Dropbox. 
While you are in the configuration file, you 
might want to reduce the number of pictures 
saved to your Raspberry Pi and thus up-
loaded to Dropbox. You can do this by 
changing the output_pictures parameter in 
the configuration file to:

output_pictures best

Instead of saving the video and all of the pic-
tures, this setting will cause the system to 
save just the video and one picture in which 
the largest amount of motion happened.

reCeiVing mOtiOn 
nOtiFiCatiOn emaiLS
You can also set up the system to send you 
an email as soon as motion is detected. You 
could configure the Raspberry Pi as a mail 
server, so you can send emails directly from 
it; however, some mail providers (such as 
Gmail) will reject messages sent from a de-
vice set up as a mail server. 

The best way to get around this problem is 
to use an SMTP connection from the Rasp Pi 
into a Gmail account. First, you need to in-
stall ssmtp with:

$ sudo apt‑get install ssmtp

The installation takes a fair bit of time, but 
once it is complete, you can adjust the ssmtp 
configuration file using the following com-
mand:

$ sudo nano /etc/ssmtp/ssmtp.conf

This command will open the configuration 
file for editing. Your config file will look 
something like Listing 3 (although not ex-
actly the same).

Edit the configuration file so that it 
matches Listing 3, adding in any lines that do 
not already exist. At the same time, you 
should replace the root parameter with your 

Figure 5: BerryCam lets you control 

the Rasp Pi camera from an iPhone.

If	you	thought	that	the	Rasp-
berry	Pi	just	couldn’t	get	any	
more	awesome,	you	were	
wrong!

The	heavily-rumored	second	
add-on	board	from	the	Rasp-
berry	Pi	Foundation	was	just	an-
nounced at the time of writing. 
Pi	NoIR	is	a	night	vision	camera	
board	for	the	Raspberry	Pi.

No	new	software	or	updates	are	
required in order to use the Pi 
NoIR	camera,	and	it	will	use	the	
same connector and commands 
used	by	the	standard	camera	
module.	I	also	understand	that	
the same filters and settings 
present in the existing raspistill 
and raspivid commands will 
also	be	available	for	the	Pi	NoIR;	
however,	some	of	these	com-
mands	might	provide	some	
weird results.

The	Pi	NoIR	camera	will	appar-
ently	retail	at	£16.80	from	RS	
Components	[17],	but	it	will	also	
be	available	from	Farnell	and	a	
plethora	of	other	Raspberry	Pi	
retailers.

pi noir
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$ crontab ‑e

Then, find the cron job that you want to dis-
able email output for and add the following 
code to the end of the line:

>/dev/null 2>&1

So, the line will end up looking like this:

0 1 5 10 * /path/to/script.sh U

>/dev/null 2>&1

Save and exit the file. You can re-enable the 
notifications at any time by removing this 
code from the end of the line.

Other USeFUL 
appLiCatiOnS
As with all things Raspberry Pi, since the re-
lease of the camera board there have been a 
number of ingenious inventions utilizing the 
neat little board. 

Some of my favorites include the Rapiro 
Robot [11] (see the article on Rapiro else-
where in this issue) and the Ziphius [12] – 

two wildly successful Kickstarter projects 
featuring some very “cute” looking robots 
and (you guessed it) the Raspberry Pi camera 
module.

Some software tools have also appeared 
that make interfacing with and utilizing your 
Raspberry Pi camera module an absolute 
breeze.

Pi Vision [13] is a neat bit of software de-
veloped by B.J.Rao at heywhatsthebigidea. 
 net. Pi Vision provides a GUI for the Rasp-
berry Pi camera module that is easy to use 
but also lets you know what is going on be-
hind the scenes, as the commands used by 
the GUI are relayed to the user as they are 
run. The Pi Vision application was originally 
developed as a way to get the creator’s chil-
dren interested in the Raspberry Pi, and it is 
a great example of allowing people to learn 
by doing something fun!

BerryCam (by Jim at Fotosyn) [14] is an 
application for iOS that allows you to operate  
the Raspberry Pi camera module remotely 
through your smartphone or tablet. 

The BerryCam app (Figure 5) uses a Py-
thon handler script in the background on 
your Raspberry Pi, which checks for requests 
from the application and responds to com-
mands on the GUI. It is then possible to save 
pictures you capture with the camera module 
directly onto your Apple device.

Pi Sight [16] is a new application an-
nounced by Pi Supply (but not released quite 
yet) that is essentially an Android version of 
BerryCam. In fact, it was designed to use the 
same handler script as BerryCam, so that 
those with a mixture of devices do not need 
to set up multiple scripts running on their 
Raspberry Pi.

Pi Sight should be available in the next 
couple of weeks for those willing to sideload 
the app, and it will eventually be available 
through the Google Play store for free.

COnCLUSiOn
I hope this comprehensive introduction will 
inspire you to go out and create some awe-
some projects using your Raspberry Pi and 
camera module. Whether you have ambi-
tions to create a time-lapse camera set up, 
take aerial pictures of your house, or simply 
see what your cat is up to during the day, the 
capability of the Raspberry Pi camera mod-
ule is truly astounding. But, if you’re looking 
for more excitement, see the box titled “Pi 
NoIR” for the latest developments in Pi pho-
tography.

What project wouldn’t be cooler with a 
camera?  ● ● ●

[1]	 	Balloon	Flight:	http://  www.  daveakerman.  com/

[2]	 	RaspiCamDocs:	https://  github.  com/  httpraspberrypi/  userland/  blob/  master/  host_ap‑
plications/  linux/  apps/  raspicam/  RaspiCamDocs.  odt

[3]	 	PiCamera	Documentation:	http://  picamera.  readthedocs.  org

[4]	 	SSH	Instructions:	 
http://  learn.  adafruit.  com/  adafruits‑raspberry‑pi‑lesson‑6‑using‑ssh

[5]	 	How	to	Set	Up	Keys	and	Disable	Password	Login:	 
http://  raspi.  tv/  2012/  how‑to‑set‑up‑keys‑and‑disable‑password‑login‑for‑ssh‑on‑you
r‑raspberry‑pi

[6]	 	Setting	Up	a	Static	IP	Address:	http://  www.  pcadvisor.  co.  uk/  how‑to/  network‑wifi/ 
 3442670/  how‑assign‑static‑ip‑address/

[7]	 	Motion	Config	File	Options:	 
http://  www.  lavrsen.  dk/  foswiki/  bin/  view/  Motion/  ConfigFileOptions

[8]	 	No-IP:	http://  www.  no‑ip.  com

[9]	 	Installing	a	Dynamic	Update	Client	in	Linux:	http://  www.  noip.  com/  support/ 
 knowledgebase/  installing‑the‑linux‑dynamic‑update‑client/

[10]		Setting	Up	Port	Forwarding	on	a	Router:	 
http://  www.  wikihow.  com/  Set‑Up‑Port‑Forwarding‑on‑a‑Router

[11]		Rapiro:	http://  kck.  st/  17ZPazU

[12]  Ziphius: http://  kck.  st/  145wOcD

[13]		Pi	Vision	Documentation:	 
http://  heywhatsthebigidea.  net/  projects/  pi‑vision‑a‑raspberry‑pi‑camera‑controller/

[14]		BerryCam	Help:	http://  www.  fotosyn.  com/  berrycam‑support/

[15]		BerryCam	at	the	App	Store:	 
https://  itunes.  apple.  com/  gb/  app/  berrycam/  id687071023?  mt=8

[16]		Pi	Sight:	http://  www.  pi‑supply.  com/  pi‑sight/

[17]		RS	Components:	http://  www.  rs‑components.  com
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