
Full 360° Scanning with Traceable Measurements
[Higher resolution with a larger measurement range]

3D Scanner CMM
 VL Series



3D Scanner CMM

VL Series

High-Accuracy 3D Measurement
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1

NEW  4x Higher Resolution, 16 Million Points

360° 3D Measurement  
Around Entire Object

2
NEW  2.7x Larger Measurement Range

One-Click Automatic Scanning

3
Repeatability: 2 µm 0.000079"

Guaranteed Measurement Accuracy
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Measurement is time-consuming  

and restricted

??

?
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Conventional coordinate measuring machines (CMM) 

collect data by measuring at specific points

Transforming the Way You Do 3D Measurement
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Flatness/GD&T

Highest point Lowest point

Profile

Height

Radius

Width

Variation from 
CAD data

Easily measure those places that 

could not be measured previously

The VL Series can measure 

objects in their entirety
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3D measurement of  

large targets  
in their entirety

Measure Objects of Various Sizes

3D measurement of  

complex shapes  
with high accuracy
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Equipped with both high and low 
magnification lenses  

Simply click to switch views

Height:200 mm (7.87")

Width: 500mm (19.69")
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1
NEW  4x Higher Resolution, 16 Million Points

360° 3D Measurement of an Entire Object

8



High-Accuracy 3D Measurement 
of Complex Objects

Simple, high-precision 3D measurement  

that can be done by anyone

High accuracy mode allows you to scan objects that could 

not be captured using conventional measurement devices 

with 4x greater resolution and up to 16 million data points 

per scan. Even complex shapes that could not be analyzed 

previously can now be easily measured and analyzed with 

a high degree of accuracy. 

Precisely Reproduces Objects in 3D

Analyze and evaluate with better data

Conventional 3D scanners are generally unable to capture 

color information from a surface. However, the large, 

high-resolution CMOS camera of the VL Series is able to 

collect surface data and color information to generate a 3D 

image that accurately represents the true nature of a part.

No Lens Replacement or  
Focus Adjustment Required

Change lens magnification with just a click

Both low and high magnification lenses are built into the 

measurement head. Depending on the size of the part 

being measured, users can switch between each lens with 

just the click of a button and without the need to calibrate 

the system each time.

Low 
magnification 
lens

High 
magnification 
lens
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2
NEW  2.7x Larger Measurement Range

One-Click Automatic Scanning
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Automatic Identification of 
Object Size

Optimizes scan range based on target size

Depending on the size of the object, other 3D scanners 

may require adjustments to the working distance or other 

settings before beginning the scanning process. However, 

with the VL, the integrated Smart Stage can identify the 

size of the target and automatically adjust itself so that the 

entire object is captured.

Place-and-Press Automatic 
Scanning

No need to adjust settings or object position

To scan an object, users simply need to place a part on 

the stage and click a button. The system will scan and 

combine the data from each side into a single 3D model, 

eliminating any variation that could occur by moving or 

adjusting the measurement head, like with conventional 

3D scanners.
Place the target and press a button

Scan Multiple Targets Together

Dramatically increases scanning efficiency

Traditional 3D scanners were only able to scan a single 

object at a time. The latest VL Series can scan multiple 

objects at once, and then split and save each one as a 

separate file.
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Integrated  

camera and stage

Motorized Smart 

Stage

Die-cast body

Uses materials that 

suppress thermal 

expansion to achieve 

consistent measurements

Transmitter 
lens

Receiver 
lens

Transmitter 
lens

CMOS

QUATTRO 

lens units

Ultra-low distortion

Excellent vibration 
resistance

3
Repeatability: 2 µm 0.000079"

Guaranteed Measurement Accuracy
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Repeatability: 2 µm 0.000079"

Delivers highly reliable, stable measurement

The VL Series is the first in the industry to feature a 

structure in which the camera and body are integrated. 

This, along with KEYENCE's proprietary position 

algorithm, allows it to minimize any distortion occurring 

within the scanning envelope. Highly reliable measurement 

over a wide range is now possible for the first time.
Z

X
Y

High accuracy throughout the 
measurement volume

Compliant with Traceability 
Standards

Repeatable measurement results traceable to 

international standards

The accuracy and repeatability of each system is 

guaranteed when shipped and includes a calibration 

certificate, inspection report, and traceability diagram for 

documentation.
Reference ball gauge

Working 

standard

3D Scanner CMM 

VL Series (VL-570)

Measuring 
instrument to  
be calibrated

DAkkS accreditation body
Certifying  

body

Physikalisch-Technische 

Bundesanstalt (PTB)

International 

standards

Utilization of High-Accuracy 
Lenses

Specialized lens design reduces impact from 

temperature changes

A proprietary QUATTRO lens design minimizes the impact 

of temperature changes on the lenses and frames, 

allowing users to operate the equipment in a variety of 

environments without affecting measurement data.

QUATTRO 
lens units
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User-Friendly Measurement Functions
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2D Measurements

Perform Non-Destructive  

2D Measurements

Easily Measure in 3D from Any 

Orientation

Quickly Visualize Differences 

Between Surfaces

3D Measurements
Comparative 
Measurements

P. 20P. 18P. 16

Overlay 3D images using 
coordinates or features

Composite
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CAD Comparison

Clearly see deviations between the 3D scan 

and CAD file

Part-to-Part Comparison

Accurately analyze the impact of wear and tear

Users can compare scan data with 3D-CAD data to 

visualize differences between a sample and its 

intended design. Comparing targets with 3D-CAD data 

allows for fast detection of imperfections, even with 

targets that were previously difficult to measure, 

drastically reducing analysis time. 

Sample comparisons can be made using data from 

similar parts. This allows users to understand changes 

due to wear and tear on parts that had been 

previously difficult to analyze. Even if there is no CAD 

data available, scan data can be compared to a 

master part, allowing users to instantly analyze 

defects and the degree to which parts differ.

Quickly Visualize 

Differences  

Between Surfaces

Comparative Measurements
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Thickness Measurement

Visualize changes in thickness using 

non-contact measurement

3D Color Imaging

Quickly visualize differences between surfaces

It has conventionally been very difficult to measure 

changes in material thickness across an entire part 

without destructive testing. With the VL Series, 

thickness can be analyzed using a color map made 

from captured 3D data. Anybody can easily analyze 

thickness variation using non-contact measurement 

data.

Differences from an ideal shape can be shown as 

changes in color, allowing for easy visual checking of 

an object. Color parameters can be adjusted based on 

tolerances to quickly indicate which areas are in or out 

of design specifications.
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3D Measurements

Flexible 3D measurements using  

captured data

Coordinate Measurements

Measurements can be taken using 

customizable coordinate systems

3D measurements can be taken using captured data 

with the click of a button. This system can handle any 

3D shape and can even measure points that have 

been difficult to analyze using conventional 

measurement systems. Once captured, data can be 

measured multiple times. This is particularly useful 

when users want to take additional measurements 

later on.

XYZ coordinate information is automatically contained 

within captured 3D data, allowing for users to create 

their own coordinate systems. This system can handle 

measurements based on coordinates much like 

gantry-style 3D measurement systems.

Easily Measure in 

3D from Any 

Orientation

3D Measurements
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GD&T Measurements

Easily implement a variety of geometrical 

evaluations

Split Display Function

Simultaneous 3D displays from multiple angles

GD&T measurements can be taken using 11 different 

shape, orientation and position tolerance tools. Even 

flatness measurements that were conventionally taken 

using discrete data over a long period of time can be 

captured in an instant. This makes any curvature or 

warpage on parts stand out clearly, leading to quick 

and accurate problem solving. 

Coordinate measurements take time Measure instantly

Supports 11 types of GD&T measurement

Measurement results can be displayed simultaneously 

from different angles to help provide better perspective 

and understanding - perfect for report creation.

Shape tolerance

Flatness Cylindricity

Orientation tolerance Position tolerance

Straightness Circularity

Parallelism Perpendicularity

Angularity

Position Concentricity

Coaxiality Symmetry
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Cross Section Measurements

Analyze samples in detail without cutting them

Highly Reproducible 
Measurements

Anyone can produce measurements free 

from user subjectivity and human error

This measurement system creates non-destructive 

cross sections, even for areas that were conventionally 

difficult to measure, allowing for detailed measurement 

and analysis. Users can freely set reference planes 

and measure a cross section from any angle.

With the latest VL Series, it is possible to generate a 2D 

projection from a 3D shape, which can then be 

measured and analyzed. The user is no longer confined 

to conventional methods where measurements could 

only be taken using 2D information.

Perform Non-

Destructive 2D 

Measurements

2D Measurements
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Plane Measurements

XY measurements with height information

Supports 2D-CAD DXF 
Output

Even complex drawings can be generated 

without manual input

It is now possible to specify a 2D plane from captured 

3D data. The system can measure the edge profile of 

the sample, its 3D shape projected in 2D, its height 

relative to the reference point and other 

measurements that would not be possible using 2D 

information alone.

Cross-sectional views created by virtual profiles can 

not only be measured quickly but can also be output 

as DXF. The output DXF is viewable using 2D CAD 

software. This means it can be used to evaluate 

dimensions or converted to a drawing if required.
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Data Splitting Function

Multiple targets can be scanned at once  

for easy data capture

Unlimited Site License

The software can be used on multiple PCs

No recurring costs

Measuring and analyzing multiple targets together has 

traditionally been difficult. Using this function makes it possible 

to split and save scan data, even when scanning multiple 

targets at once. This greatly improves efficiency when 

measuring multiple targets.

Because the software was developed in-house, unlimited site 

licenses are available. The VL software can be installed 

without any restrictions on an unlimited number of PCs within 

the same company. This allows users to share and analyze 

data captured on their own PC, optimizing analysis work.

Can be installed on multiple PCs

Dramatically Reduced Analysis Time

Template Function

Fully automatic measurements using saved data, 

even for multiple targets

When measuring multiple, identical parts, a template can be 

created of the measurements done on the first part and then 

applied to all subsequent parts. This helps to ensure 

repeatable measurements between users and reduces the 

time needed for analysis.
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Report Output Function

Quickly output measurement results as reports

Removable Measurement Head

Measure larger objects that do not fit on the stage

Images, data points, and measurement results can be 

output instantly using a variety of report formats, which 

simplifies and streamlines communication of key findings.

Shape Identification with  
Markerless Alignment

Our proprietary algorithm combines 3D 

surfaces without the use of markers

The system uses our proprietary algorithm to match 3D 

shapes. This allows 3D data to be created quickly and 

easily without using the reference-point stickers that 

used to be required for such tasks. It can also measure 

large targets that do not fit on the stage.

Samples that are too large to be placed on the stage can 

be measured by separating the measuring unit from the 

body. KEYENCE can recommend 3rd party providers to 

offer a range of fixtures and systems to meet your needs.

Wide Range of Useful Functions

23



Easy, accurate, and fully automatic measurement

Can be set up in a wide array of operating 

environments

The system operates at temperatures ranging from 15 to 30°C 59 to 

86°F and humidity levels ranging from 20 to 80%. A dedicated room 

with environmental controls is not required. Furthermore, unlike 

contact-type 3D measuring systems, the main unit does not require 

regular maintenance or incur maintenance costs.

The highly rigid body of the VL allows for the measurement head and 

the motorized stage to accurately hold their position relative to each 

other. The vibration-resistant triangular structure makes it possible to 

make reliable measurements no matter where it is set up.

Rigid, Triangular Structure

Measurements can be performed without 

influence from ambient light

The included light blocking curtain can be used in areas with strong 

ambient lighting to ensure accurate measurements in any location.

Motorized rotation 
stage

Highly 

rigid body

Measuring 

head

Flexible Installation Environment

300 mm 11.81" 
Stage Model 
VL-570/530
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A calibration board is supplied with each system and includes 

documentation regarding the certification process, inspection reports, 

and traceability charts. In cases of shock, equipment relocation, or 

other instances, users can simply place the board on the stage and 

click a button to calibrate the system in-house.

Proprietary Accuracy-Checking Tool

Calibration Board

Users can perform daily verification of measurements using a 

dedicated ball gauge. This gauge is specially designed to resist 

variation due to temperature fluctuations, ensuring that the distance 

between spheres remains unchanged.

One-click calibration can be done in-house 

(no maintenance costs incurred)

Verify 3D measurements with a ceramic ball gauge

Simply place the board on the stage 
and press the START button

Maintenance
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Electronic components  
(measuring alignment pin location on a circuit board)

Alternators  
(analyzing the causes of molding defects)

Gears  
(diameter over pin measurements)

Impellers  
(blade cross-sectional measurements)

Valve bodies  
(measuring the flatness of sealing surfaces)

Casting/Die-Cast

Measurement Examples
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Oil tanks  
(checking prototypes)

Control unit covers  
(dimensional measurement of assembly defects)

Camera housing covers  
(analyzing the causes of fitting defects)

Injection Molding
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Stamping

LCD frame sheet metal  
(measurement of bending angle)

Stamped hinges  
(coordinate measurements)

Automobile brake components  
(measurement of the thinnest point)

Automobile battery components  
(thickness measurements for aperture position)

Automobile brake components  
(springback analysis)

Sheet metal for hinges  
(evaluation of deformation after stress testing)

Measurement Examples
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Other

Remote control covers  
(appearance evaluation after assembly)

Barcode scanners  
(measurement of curvature on sticker surfaces)

Food container  
(cross-sectional area measurement)

Plastic bottles  
(dimensional analysis at critical locations)

Fossils  
(digital archives)

Earthenware  
(cross-sectional measurement)
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System Configuration

Dimensions

Control PC

500 mm 19.69" Stage Model 
Measurement Unit/Stage
VL-570/550/C2

300 mm 11.81" Stage Model 
Measurement Unit/Stage
VL-570/530

Measurement Unit/Stage VL-570/550

Controller VL-500

(With dedicated light 
blocking curtain)

(With dedicated light  
blocking curtain)

Controller 
VL-500

Monitor (Optional) Calibration board
OP-88145

Ball gauge 

VL-B1 (Optional)

3D-2D comparison 
software

VL-H2P (Optional)

GD&T software

VL-H2G (Optional)

Unit: mm inch

Measurement Unit/Stage VL-570/530

Measurement Unit VL-570
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Specifications

❚  Modules
Report output module Module that outputs measurement results as a report, in a format that can be freely specified

Excel output module Module that outputs measurement results to Excel

Accuracy checking module Module that checks measurement accuracy using a dedicated ball gauge

3D display setting module Module that changes the background, lighting, and enlargement ratio of 3D data

Coordinate system configuration module Module for configuring the reference coordinates as desired

Measurement value list display module Module that displays measurement results as a list on the screen

Flat surface measurement module Module for performing dimensional measurements on still images

With a regular 

manufacturer

With 

KEYENCE

The kind of customer support 
that only a direct sales company 
can offer
Support is provided by a technical sales team 

possessing in-depth knowledge and 

technological skills. A free on-site inspection 

service is available, and in the unlikely event 

of equipment failure, a temporary replacement 

unit will be provided free of charge. We offer 

peace of mind following your purchase.

Customer

Customer

Sales Company Distributor Manufacturer

KEYENCE

Direct sales

❚ VL Controller and Measurement Unit

Model
Controller VL-500
Stage VL-550 VL-530
Measurement unit VL-570

Optical transmitter system Offset transmission-type projector module
Optical receiver system Low/high magnification offset dual optical module

Illumination 
system

Observation light source LEDs in 3 colors (red, green, blue)
Measurement light source Blue LED

Display resolution *1 0.1 μm 0.000004"
Repeatability ( ) *2 2 μm 0.000079"
Measurement accuracy *3 ±10 μm 0.0004"

Measurement 
resolution

Standard mode (4M Mode) 4 million points
Fine mode (16M Mode) 16 million points*5 —

Measurement 
range

Low magnification ø300 × H 200 mm ø11.81" × H 7.87"
High magnification ø70 × H 50 mm ø2.76" × H 1.97"

Stitching 
functions

Automatic rotation combined measurements ✓ ✓

Automatic XY combined measurements ✓ —

Automatic  
XY combined 
measurement 
range

Low magnification  
(2 × 2 composition) ø500 × H 200 mm ø19.69" × H 7.87"

—

Low magnification  
(3 × 1 composition) W 580 × D 300 × H 200 mm W 22.83" × D 11.81" × H 7.87"*6

High magnification  
(2 × 2 composition) ø110 × H 50 mm ø4.33" × H 1.97"

High magnification  
(3 × 1 composition) W 150 × D 70 × H 50 mm W 5.91" × D 2.76" × H 1.97"*6

Stage

Stage configuration Motorized XY  stage mechanism Motorized  stage mechanism
Stage rotation 360° (infinite rotation)
Stage movement range ø200 mm ø7.87" —
Tilt mechanism Up to 45°
Load capacity 50 kg 110.23 lb 20 kg 44.09 lb

Control PC *4 Dedicated PC specified by KEYENCE (OS: Windows 10)
Power voltage 100 to 240 VAC ±10%, 50/60 Hz

Power 
consumption

Controller/Measurement unit 200 VA
200 VA

Stage 80 VA

Ambient temperature range + 15 to + 30°C +59 to + 86°F
Ambient humidity range 20 to 80% RH (no condensation)

Weight

Controller 3.8 kg 8.38 lb
Stage 26 kg 57.32 lb 25.4 kg 56.00 lb
Light blocking curtain 5.5 kg 12.13 lb 3.6 kg 7.94 lb
Measurement unit 18.5 kg 40.79 lb

*1 Common for X, Y and Z axes   *2 Value when measurement is performed using the default measurement mode specified by KEYENCE and using the default standard gauge specified by KEYENCE and at an 
operating ambient temperature of 23°C ±1°C +73.4°F ±1.8°F   *3 See JIS B7440-8, Value when measurement is performed using the default measurement mode specified by KEYENCE and using the default standard 
gauge specified by KEYENCE and at an operating ambient temperature of 23°C ±1°C +73.4°F ±1.8°F   *4 Windows 10 Pro   *5 4 megapixel CMOS and 4 times multi-shot
*6 Largest width for long and circular shape range
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