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Coordinate Measuring Machine for Large Structures

Laser Tracking System
SpaceTrac Series



SpaceTrac
SER I ES
High-accuracy and reliability with a wide variety of 

applications, a new standard for multi-functional 

coordinate measuring machines.

G o  a b o v e  a n d  b e y o n d .

The SpaceTrac Series, which is active in a wide variety of measuring situations, for example, measurement of large 

structures such as aircraft, positioning of conveyor lines and machines, measurement of medical instrument 

movements, emits a laser beam from a measuring head to a Spherically Mounted Retroreflector (SMR) to 

accurately determine the workpiece 

coordinates (X, Y, Z) from the reflected beam. 

This is a multi-functional coordinate measuring 

machine representing a new standard, 

demonstrating high accuracy and reliability in a 

portable compact package.

Coordinate Measuring Machine for Large Structures
(Laser Tracking System)
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Principle of measurement
The SpaceTrac Series determines the 3D coordinates of the 

center of a Spherically Mounted Retroreflector (SMR) that is 

moved around in contact with the critical surfaces of the 

object to be measured by emitting a laser beam from a 

measuring head towards the SMR, and receiving the 

reflected laser beam passing back along the same path. 

From this data the surface coordinates of the object are 

computed. A fast feedback loop operating at 3,000 times/

second enables the measuring head to automatically track 

the SMR wherever it is moved within its line of sight. SpaceTrac

Emitted laser beam 
from SpaceTrac

Reflected laser beam 
from SMR

Calculating 
workpiece 
coordinates

Optical 'corner cube' 
construction of the SMR 
reflects the laser beam 
back to the SpaceTrac

3



C A S E

01 Straightness measurement of 
double-column machine tools

Allowing stable and accurate measurements even for large and long structural workpieces

Machine 
tools

Measuring straightness inside the vertical surface of large and long 

structural workpieces can be done without using a straightness gage 

(master gage) for reference. Also, an error map of a machine can be 

accurately created, making it possible to check for distortion or 

deformation in assemblies and double-column structures.
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C A S E

02 Checking multi-axis robotic behavior 

Three-dimensional measurement to check whether movements are as programed

Robot

The three dimensional behavior of a robot arm can be tracked by 

mounting the SMR at the tip of the arm. Checking the robot's spatial 

conformance to programing in this way enables positioning accuracy to 

be tested with a view to improving reliability on the production line.
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C A S E

03
Transport
(Construction machines)

Checking power-shovel arm bearings

Improvement of work efficiency through rapid measurement of large construction machines

Fine and precise motion is required in power shovel arms.  

SpaceTrac enables easy and accurate measurement of the shaft bearing 

position on the joint that supports arm motion. Since travel time can be 

reduced without depending on a fixed measuring instrument, work 

efficiency is also improved.
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C A S E
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C A S E

05

Energy

Advanced 
medical

Measuring thermal power generation 
casings

Optimizing power generation by high-accuracy measurements of vapor turbine casings

Critical alignment of advanced  
medical apparatus

Accurate measurement of inclining bed angle important for treatment

Accuracy to 0.1 mm is required for the inner 

diameter measurements of vapor turbine 

casings to obtain optimum efficiency of 

power generated by pressurization. 

SpaceTrac is compact and easy to set 

anywhere, thereby making rapid 

measurement possible. In addition to casing 

inner diameter, it is highly effective for 

measuring diameter and shaft direction 

distance.

For corpuscular ray therapy apparatus, since 

millimeter accuracy is required for irradiating 

therapy zones, high accuracy is needed when 

setting the bed position and direction. 

SpaceTrac measures the  

real-time bed position precisely by attaching 

the SMR directly to the critical bed elements.
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STRUCTURE
Automatic capture of the SMR  

delivers high-stability and accuracy

The measuring head with its unique 

combination of He-Ne laser interferometer 

(IFM) and Absolute Distance Meter (ADM) 

eliminates the errors inherent in 

conventional systems due to limitations of 

mirrors and thermal effects. Additionally, the 

head automatically recaptures the SMR as 

soon as the laser beam from the SMR is 

interrupted, thereby realizing superior 

stability and accuracy.

A d v a n c e d  u n i q u e  s t r u c t u r e
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H i g h  a c c u r a c y

U l t r a l i g h t

M o b i l i t y

The SMR is practically unbreakable, and maintains its 
accuracy even if dropped onto a hard floor. The 
center accuracy is ±12.7 µm or less in the standard 
type, ±2.5 µm or less in the high-accuracy type. 
Three sizes are available:  
1.5 inches, 0.875 inches, and 0.5 inches.

The body of the high-accuracy tracker weighs only 
8.2 kg, while the integrated type is 9.8 kg, which is 
light enough to carry with one hand. This makes for 
easy transfer and installation.

Wide measurement range is provided: 640° in the horizontal direction and 138° in the vertical direction.
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LINE-UP
Integrating the latest laser 

tracking technologies

In addition to performing measurements, SpaceTrac-AI can 

easily perform analyses, inspections, assembly, etc. There is 

also a integrated type SpaceTrac-AP/A, which entirely 

eliminates external controller. The SpaceTrac Series 

integrates the features of advanced laser tracking 

technologies.

H i g h  a c c u r a c y  o r  i n t e g r a t e d

High-accuracy type Integrated type
SpaceTrac-AI SpaceTrac-AP SpaceTrac-A

Laser technology IFM/ADM ADM

Measuring
range

Azimuth range 640° (±320°)
Elevation range -59° to +79°
Distance range
(diameter) 40 m/100 m/160 m 100 m/160 m 100 m

Accuracy of a 3D coordinate*1 *2 ±10 µm +5 µm/m ±15 µm +5 µm/m
Angular accuracy 3.5 µm/m

Distance 
accuracy*2

IFM ±0.5 µm/m ─

ADM ±10 µm or ±0.7 µm/m
(whichever is greater)

±15 µm or 0.7 µm/m
(whichever is greater)

Mass 8.2 kg 9.8 kg
*1: A ScaleBar measurement in accordance with ASME B89.4.19-2006  *2: Accuracy in MPE

Mitutoyo SpaceTrac Series use  
a low-power visible laser for 
measurement. The laser is a CLASS 2 
EN/IEC60825-1 device. Warning and 
explanation labels, as shown right, are 
attached to the SpaceTrac Series as is 
appropriate.

■ L a s e r  s a f e t y SpaceTrac-AI SpaceTrac-AP/A

0.4 mW(peak) 633 nm  He-Ne Laser
0.3 mW(peak) 1550 nm  Semiconductor Laser

0.3 mW(peak) 635 nm  Semiconductor Laser
0.3 mW(peak) 1550 nm  Semiconductor Laser
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Enhanced usability, functionality, 

and measuring accuracy

Easy measurement and 

analysis for beginners

Mitutoyo offers a hard probe that enables a 

workpiece to be measured easily without 

having to reposition the tracker or jig, a 

dedicated tripod for stable measurements, 

and various types of mount for the SMR.

PolyWorks|Inspector™ is software which directly captures 

measurement data from 3D measurement devices and 

calculates workpiece dimensions, evaluates complex 

surfaces and generates inspection reports.

This powerful 3D measurement software solution manages 

the whole process from product engineering through 

manufacturing to provide high operability and performance 

that improves productivity in measurement and inspection.

OPTIONS

SOFTWARE

U s e f u l  a c c e s s o r i e s

M e a s u r e m e n t  a n d  A n a l y s i s  S o f t w a r e  

Dedicated tripod for trackerMounts for the SMR

Portable lightweight type. 

Height adjustment of 

approximately 400 mm is 

possible in the range of  

1040 mm to 1450 mm. 

vProbe (Hard probe for laser tracking)

Enables easy measurement of workpieces 

without having to reposition the tracker or 

obstacles that impede its line of sight.

A wide variety of mounts is 

available, such as the drift nest for 

monitoring the motion of a device 

or a part.

Note: �PolyWorks® image, courtesy of 
InnovMetric Software.
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Mitutoyo Asia Pacific Pte. Ltd.
Company Reg No. 197800892N

24 Kallang Avenue, Mitutoyo Building, Singapore 339415
Tel: (65) 6294 2211   Fax: (65) 6299 6666   
E-mail: mapsg@mitutoyo.com.sg   

www.mitutoyo.com.sg  |  www.mitutoyo.com.my  
www.mitutoyo.co.th  �|  www.mitutoyo.co.id 

www.mitutoyo.com.vn  |  www.mitutoyo.com.ph

Mitutoyo (Malaysia) Sdn. Bhd.
Mah Sing Integrated Industrial Park,
4, Jalan Utarid U5/14, Section U5,
40150 Shah Alam, Selangor, Malaysia
Tel: (60) 3-7845 9318
Fax: (60) 3-7845 9346
E-mail: mmsb@mitutoyo.com.my
Penang Branch
Tel: (60) 4-641 1998   Fax: (60) 4-641 2998
Johor Branch 
Tel: (60) 7-352 1626   Fax: (60) 7-352 1628

Mitutoyo (Thailand) Co., Ltd.
76/3-5, Chaengwattana Road, Kwaeng 
Anusaowaree, Khet Bangkaen, 
Bangkok 10220, Thailand
Tel: (66) 2080 3500  
Fax: (66) 2521 6136
E-mail: office@mitutoyo.co.th
Chonburi Branch 
Tel: (66) 2080 3563  Fax: (66) 3834 5788
ACC Branch 
Tel: (66) 2080 3565  

PT. Mitutoyo Indonesia
Jalan Sriwijaya No.26  
Desa cibatu 
Kec. Cikarang Selatan  
Kab. Bekasi 17530, Indonesia
Tel: (62) 21-2962 8600  
Fax: (62) 21-2962 8604 
E-mail: ptmi@mitutoyo.co.id

Mitutoyo Vietnam Co., Ltd.
No. 07-TT4, My Dinh - Me Tri Urban Zone, 
My Dinh 1 Ward, Nam Tu Liem District, 
Hanoi, Vietnam
Tel: (84) 24-3768 8963   
Fax: (84) 24-3768 8960
E-mail: mvc@mitutoyo.com.vn
Ho Chi Minh City Branch
Tel: (84) 28-3840 3489   
Fax: (84) 28-3840 3498
E-mail: mvc@mitutoyo.com.vn

Note: Product illustrations are without obligation. Product descriptions, in particular any and all technical specifications, are only 
binding when explicitly agreed upon.
MITUTOYO and MiCAT are either registered trademarks or trademarks of Mitutoyo Corp. in Japan and/or other countries/regions. 
Other product, company and brand names mentioned herein are for identification purposes only and may be the trademarks  
of their respective holders.

Mitutoyo Philippines, Inc.
Unit 1B & 2B LTI, 
Administration Building 1, 
Annex 1, North Main Avenue, 
Laguna Technopark, Biñan, 
Laguna 4024, Philippines
Tel: (63) 49-544 0272
Fax: (63) 49-544 0272
E-mail: mpi@mitutoyo.com.ph

Sensor Systems

Vision Measuring Systems

Test Equipment
and Seismometers

Form Measurement

Digital Scale and DRO Systems

Optical Measuring

Small Tool Instruments
and Data Management

Whatever your challenges are, 
Mitutoyo supports you from start to finish.

Mitutoyo is not only a manufacturer of top quality 
measuring products but one that also offers qualified 
support for the lifetime of the equipment, backed up 
by comprehensive services that ensure your staff can 
make the very best use of the investment.

Apart from the basics of calibration and repair, 
Mitutoyo offers product and metrology training, 
as well as IT support for the sophisticated software 
used in modern measuring technology. We can also 
design, build, test and deliver bespoke measuring 
solutions and even, if deemed cost-effective, take 
your critical measurement challenges in-house on a 
sub-contract basis.

Coordinate Measuring Machines
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