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Ruler E comes with a graphical user interface for evalua-
tion of the camera and its possibilities, the Ranger Studio. 
This tool can be used to configure the camera for data 
acquisition and for visualisation of the data collected. It 
hence serves as a valuable tool to understand how to work 
with Ruler E, to get acquainted to all the possibilities that 
the Ruler offers, and how to configure the camera to get 
high quality data for a specific task. Note, however, that 
Ranger Studio is not a tool for object analysis and cannot 
be used to solve an image analysis task. For this, the Ruler 
has to be complemented with other software components. 
Ranger Studio runs on a PC with Windows XP.

In Ranger Studio the user can connect to one of, possibly, 
several Rulers connected to the dedicated local network.  
After establishing contact, the user can display both a 
live 2D image as well as acquire collections of profiles for 
display as 3D image. Collected data can be visualised in 

several different ways with tools such as zooming, profile 
viewing, and interactive 3D rendering. The purpose of the 
2D image mode is to setup the measurement region and 
prepare the system for making 3D measurements.

Ranger Studio also provides access to all camera para
meters via the Parameter Editor. Different applications 
may require different parameter settings in order to get 
the desired result. Ranger Studio is a very good tool for 
finding the best camera configuration given a certain 
application. Moreover, since several parameters can be 
changed live, i.e. while the camera still is measuring, 
Ranger Studio serves as a good interactive tool for gain-
ing knowledge about the influence the parameters have 
on the measurement result. The fine tuned parameter 
setting can be saved and reused when incorporating 
the Ruler as a component in a real-time image analysis 
application. 

Application development 

Ruler E can easily be incorporated into software applica-
tions for Windows XP using one of the three APIs (C++, C, 
and .NET Assembly). The APIs offer similar possibilities for 
camera control and data access. Nevertheless, the .NET 
Assembly is a more convenient and faster solution for high 
level programmers using, for instance, Visual Basic .NET 
for application development. 

Having the Ruler as the data streaming component in a PC 
environment, very flexible and powerful solutions can be 
developed since both the performance of the PC and the 
choice of image processing algorithms can be precisely 
adapted to the specific needs of each inspection task. 
There are several third party software packages available 
on the market that can be used with Ruler E to develop 
complete inspection solutions.

Ruler E as an application component

The figure to the right shows a possible scenario where 
the Ruler is the vision component in an application where 
faulty parts should be rejected. The Ruler serves as the 
data source, providing the hosting PC with 3D profiles 
and object intensity information. An encoder is used to 
synchronise the data with the the actual movement of the 
object in order to get correct object length. A light switch 
is used to limit the amount of data to only send data when 
an object is present. The light switch data is also used to 
identify the beginning and end of the object.

As soon as data is being collected, or if preferred, when 
the whole object has been scanned, the PC application 
starts to analyse the profiles or the complete 3D image. 
The application uses its own image processing library to 
identify object defects and to classify the object as being 
either correct or faulty. The result is then transmitted to 
the controlling unit, in this case a PLC, which will use the 
input to push the faulty object into the waste bin.

Ruler E versions

The base versions of E150, E600 and E1200 are 
equipped with a 2M-class laser. This laser strength is 
sufficient for most measurements situations, but in some 
cases where particularly dark objects are to be inspected, 
Rulers with a stronger 3B class laser are offered (E600B 
and E1200B). The base Ruler versions can operate in 
temperatures down to 0°C. For colder situations (down to 
–30°C), a heating version is offered (E1200H). This Ruler 
is equipped with internal heating elements, temperature 
sensors, and control logic all powered via an additional 
connector on the housing. An output signal indicates when 
the Ruler is ready for operation. Besides measuring 3D 
shape, the Ruler can also measure the intensity of the 
objects. In some applications the information about how 

the laser light scatters in the object surface is very valu-
able. To measure this surface property a scatter version 
of Ruler is offered (E600S and E1200S). Combinations of 
the above different versions are also offered. See table on 
next page for a complete overview of Ruler E variants. All 
Rulers are delivered with printed Operating Instructions 
that describe the basic functionality and how to get 
started.

Accessories

The Ruler E development software CD contains the evalu
ation tool (Ranger Studio), the APIs required to integrate the 
Ruler with example code and documentation, and Ruler E 
manuals. It should be noted that the software CD contains 
a life time development licens. Future upgrades will be 
available on our web page.

As a service, power supply and cables required for getting 
started with the Ruler E have gathered in an accessory kit.
See table on page 11 for definition of its content.

For long cabling distances, or in extreme EMC environ-
ments, an optical fibre solution with fibre cable and opto 
adapters are offered. Moreover, for systems with several 
Ruler units, a Gigabit Ethernet switch is offered. By con-
necting each Ruler to the switch, there will only be a need 
for one cable to the hosting PC.

For safety reasons, in installations using a Ruler E with 
the 3B laser class, it is required to have a key box with a 
removable key that can be set to block the power to the 
laser unit. This is to ensure that the laser is not turned on 
by accident during service or maintenance. Such a box, 
which is connected with standard cables, is offered as an 
accessory to Ruler E.

Ruler E as the vision component in an  
application for rejection of faulty parts.

Ranger Studio - the 
configuration and 
visualisation tool 
for Ruler E.

Ranger Studio
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■	Easy to integrate 
■	Data as world coordinates
■	Robust housing
■	Operates in low  
	 temperature 
■	Best market price/ 
	 performance

3D Cameras

Field of view (H x V)
250 x 1200 mm
250 x 600 mm
50 x 150 mm

Image sensor
Laser unit
Fastening threads (M8 x 15 length)3
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Pin configuration 
according to the 
Gigabit Ethernet 
standard defined 
by IEEE 802.3abLaser class 2M/3B

Gigabit Ethernet 
cable, Cat. 6
Type	O rder no.	
5 m	 6032321
10 m	 6032322
20 m	 6032323

Encoder cable open
Type	O rder no.	
2 m	 6029330
5 m	 6029331
10 m	 6032324

Power I/0 cable open
Type	O rder no.
2 m	 6020633	
5 m	 6020993
10 m	 6022152
15 m	 6022153

Heating cable
Type	O rder no.
2 m	 6032485
5 m	 6032486
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Technical data� Ruler E 21114111

Performance	 10,000 3D profiles /second 
Interface	 Gigabit Ethernet
Host platform1)	 PC, Windows XP
Development environment	 .Net Assembly, C, or C++ (VS .NET 2003)
Synchronisation of data	 Free running, light switch enable, 
	 rotary encoder trig
Encoder interface	 RS 422
Max. encoder frequency	 2 MHz
Digital inputs	 3 x HIGH = 10 V ... 28.8 V
Digital outputs	 2 x B-type; <100mA (reserved)
Heating Output	 B-type; <100mA
Power supply	 24 VDC
Current consumption	 < 1 A
Ripple	 < 5 Vpp

Dimensions  (L x H x D)	 295 x 163 x 107 mm
	 420 x 163 x 107 mm
Weight	 5.1 kg
	 7.0 kg
Enclosure rating	 IP 65 
Housing material	 Aluminium, surface grey varnished
	 Connectors: nickel-plated brass
	 Windows: float glass, AR coated
Shock load	 15 g, 3 x 6 directions
Vibration load	 5 g, 58 ... 150 Hz
Laser class 	 2M
	 3B
Laser wavelength	 660 ±15 nm
Laser filter	 60 nm FWHM
Imager 	 CMOS	
Max. profile width	 1024
	 1536
Typical height resolution	 0.05 mm
	 0.2 mm
	 0.4 mm
Example field of view (H x W) 	 50 x 150 mm
	 250 x 600 mm
	 250 x 1200 mm
Scatter measurement	
Heating elements	
Ambient temperature	 Operation:	 0 … +40 ºC
	 Operation: 	 –30 … +40 ºC
	 Storage:  	 –30 … +70 ºC

2112 2121 2122 1111 1112 1211 1121 1212 1122 1221 1222

1) 	 Recommended PC for Vision System: 3.0 GHz CPU, 800 MHz bus speed, 512 MB RAM  (For evaluation purposes, a PC with lower performance may be sufficient)

Order information
Ruler E accessories
Type	O rder no.
Ruler E 	 1014241 
accessory kit
Gigabit Ethernet	 6032329 
board
Ruler development	 2038800
SW	
Gigabit network	 6032330 
switch x5
Ruler E key box	 1029242
T-junction connector	 6026503
Power supply	 1014242

Opto fibre accessories
Type	O rder no.
Opto adapter	 6032331
Opto fibre, 100m	 1014338

Content of Ruler E accessory kit 
(1014241)

Order no.
6026503
1014242
6032322

6030121

6029330

6029330

Type
T-junction connector
Power supply
Gigabit Ethernet 
cable, 10 m
Power and I/O cable, 
M12 to M12, 2 m
I/O cable,  
M12 to open, 2 m
Encoder cable, 
M12 to open, 2 m

3D cameras
Version 	 Type	 Order no.	 Scatter	 Heating	 3B Laser

Ruler E150 	 Ruler-E4111	 1044434
Ruler E600 	 Ruler-E2111	 1029237
Ruler E600S 	 Ruler-E2112	 1029238
Ruler E600B 	 Ruler-E2121	 1028042
Ruler E600SB 	 Ruler-E2122	 1029239
Ruler E1200 	 Ruler-E1111	 1028041
Ruler E1200S 	 Ruler-E1112	 1029230
Ruler E1200H 	 Ruler-E1211	 1029231
Ruler E1200B 	 Ruler-E1121	 1029233
Ruler E1200SH 	 Ruler-E1212	 1029232
Ruler E1200SB 	 Ruler-E1122	 1029234
Ruler E1200HB 	 Ruler-E1221	 1029235
Ruler E1200SHB 	 Ruler-E1222	 1029236	

3

Ruler E600, Ruler E1200

Ruler E150

3
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2 Australia

Phone	+61 3 9497 4100
	 1800 33 48 02 – tollfree
E-Mail	 sales@sick.com.au

Belgium/Luxembourg
Phone 	+32 (0)2 466 55 66
E-Mail 	info@sick.be

Brasil
Phone	+55 11 3215-4900
E-Mail 	sac@sick.com.br

Ceská Republika
Phone	+420 2 57 91 18 50
E-Mail 	sick@sick.cz

China
Phone	+852-2763 6966
E-Mail 	ghk@sick.com.hk

Danmark
Phone	+45 45 82 64 00
E-Mail 	sick@sick.dk

Deutschland
Phone	+49 211 5301-250
E-Mail 	info@sick.de

España
Phone	+34 93 480 31 00
E-Mail 	info@sick.es

France
Phone	+33 1 64 62 35 00
E-Mail 	info@sick.fr

Great Britain
Phone	+44 (0)1727 831121
E-Mail 	info@sick.co.uk

India
Phone	+91–22–4033 8333
E-Mail info@sick-india.com

Israel
Phone	+972-4-999-0590
E-Mail 	info@sick-sensors.com

Italia
Phone	+39 02 27 43 41
E-Mail 	info@sick.it

Japan
Phone	+81 (0)3 3358 1341
E-Mail 	support@sick.jp

Nederlands
Phone	+31 (0)30 229 25 44
E-Mail 	info@sick.nl

Norge 
Phone	+47 67 81 50 00
E-Mail 	austefjord@sick.no

Österreich
Phone	+43 (0)22 36 62 28 8-0
E-Mail 	office@sick.at

Polska
Phone	+48 22 837 40 50
E-Mail 	info@sick.pl

Republic of Korea
Phone	+82-2 786 6321/4
E-Mail 	kang@sickkorea.net

Republika Slowenija
Phone	+386 (0)1-47 69 990
E-Mail 	office@sick.si

România
Phone	+40 356 171 120 
E-Mail	 office@sick.ro

Russia
Phone	+7 495 775 05 34
E-Mail 	info@sick-automation.ru

Schweiz
Phone	+41 41 619 29 39
E-Mail 	contact@sick.ch

Singapore
Phone	+65 6744 3732
E-Mail 	admin@sicksgp.com.sg

Suomi
Phone	+358-9-25 15 800
E-Mail 	sick@sick.fi

Sverige
Phone	+46 10 110 10 00
E-Mail 	info@sick.se

Taiwan
Phone	+886 2 2375-6288
E-Mail 	sickgrc@ms6.hinet.net

Türkiye
Phone	+90 216 587 74 00
E-Mail 	info@sick.com.tr

USA/Canada/México
Phone	+1(952) 941-6780
	 1 800-325-7425 – tollfree
E-Mail 	info@sickusa.com

More representatives and agencies 
in all major industrial nations at 
www.sick.com


