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Introduction
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Please read this manual before using RangeVision 3D scanner. Here are described the procedures fc
preparing the scanner, installing the required drivers, calibration procedure, scanning procedure, and tips for
acquiring higkguality threedimensional object model. Processing of gathered data and export of results is
descrd SR Ay (GKS Yl yigit f {m~ yaSNHS un

Information may be amended from time to time. These changes will be inserted into the new versions of
the manual, or in the additional documents and publications.

System requirements

Operating system Windows 7/8/10 64bit
Processor Intel Core i5 2.@Hz and better
RAM Not less than 4 GB
Graphics Card Graphics card withiDMIloutput
Other 3 USBports

Warnings

Do not expose the scanner to liquids.

Do not usdiquid cleaners or aerosol cleaners.

Do not store or use the scanner in dusty or humdironment.

Do not expose the scanner and its components to contamination, shock or drops.

Do not connect power to the faulty wall outlet.

Do not aim the scanner on the people and animals in order to avoid contact with eyes of the
harmful bright light prgector.

Patterns and holes are provided for ventilation of the scanner to ensure its reliable operation
and to prevent overheating. Do not block or cover the openings.



Technical specifications

Rangevision 3D scanner can be equipped with various scanseEad he specified values accuracy can
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be achieved in compliance with the rules calibration and proper settings of the scanner.
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Scanning Zong¢ [1] [2] [3] [4] [0]
number

Scanning Area| 460*345*345| 300*225*225| 133*100*100| 66*50*50 | 850*530*530
(WxHxD) (mm)

3D point accuracy 0.085 mm 0.05 mm 0.03 mm 0.03 mm 0.16 mm
3D resolution:

Standard Plus 0.35 mm 0.23 mm 0.1 mm 0.05 mm 0.7 mm
Advanced 0.3 mm 0.2 mm 0.085 mm 0.043 mm 0.6 mm
Premium 0.18 mm 0.12 mm 0.05 mm - 0.35mm
Operating distance 0.9m 0.52m 0.3m 0.27m 1.1m

i ;
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Model Standard Plus Advanced Premium
Resolution of cameras 1,3 Mpix 2 Mpix 5 Mpix
Diagonal of the matrix 1/1.8¢ 1/1.8¢ 2/3¢
Scanning time ~ 7 sec ~12 sec ~ 15 sec
Model calculation time ~5sec ~ 10 sec ~ 20 sec
Scanning of dark objects - + +

Package contents
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c
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protected road hard case.

Camera tripod iplaced in a separate bag.

The scanner is equipped with at least one scanning area. Scanning area is a set of interchangeable optic
calibration plate and stand for the calibration plate. One of the optics set, as a rule, is installed in the cameras.
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Package:
S Name Amount
1 Scanning module:
Installation construction with projector 1
Cable kit for connection to a PC (2 USB + HDMI) 1
2 Machine vision camera 2
3 Tripod 1
4 Calibration plate 1-4*
5 Kit of interchangeable optics 1-5*
6 Standfor the calibration plate 1-2*
7 USB disk with the software 1
8 The electronic key 1
9 Matting spray 1
10 Markers for scanning 1
11 Power Cord 5 m 1
12 USB hub 1
13 Hex key 1
14 Rotary table + cables 1*

* - depends on the equipment
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Beforethe first start

Prior the first connection and use of RangeVision 3D scanner you need to install the drivers, software and
set up your PC.

After this assemble the scanner and connect it to the computer.

Scanner Assembly

14

Carefully get the scanning modwed all accessories out of the plastic case.

Set the tripod on the flat and stable surface.

Ft the scanning modulé on the tripod.

Install module2 on the front part of scanning camera. Cameras must rotate around their axis
to each other, and not in dérent directions.

Install the camera lens Ki (if not yet installed). Choice of lenses is described in the section
dedicated toScanner Setup.
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Connect USB cables to the cameras and to the computer. Cameras should be connected to
your PC after therivers installation without any hubs or adapters.

Connect the power cord1 (5m cable) to the projector and turn on the projector.

Connect HDMI cable to the projector and to the computer.

Insert the electronic ke into a free USB port.

Connect the rotay table14 (if equipped}o your computer using the USB cable, connect the
power cord (3m cable).

Installing software and drivers

DSG GKS w y3aSzxAraioy az2F0gl NB 0S| daoLILBR+ A NoKy i {K
setup.

% Installing RangeVision ScanCenter 2016.1 — >

Welcome to the RangeVision
\ ScanCenter 2016.1 Installation!

Thi=s setup program will install RangeVision ScanCenter 2016.1 on
wvour computern Click Cancel if vou do not want to install this
application. Click Next to continue the installation.

WARNING: This program is protected by international copyright
law and treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties and
will be prosecuted to the maximum extent of the [aw.

RangeVision ScaniCenter

Followingthe prompts, select the desired language, type and path for installation. After the files have been
copied install drivers and graphics libraries, necessary for the correct operation of RangeVision 3D scanner.
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% Installing RangeVision ScanCenter 2016.1 — x
Select the driver you want to install P
Specify setup settings. Ehj
[ |Rotary table driver (before 01,2016}
Rotary table driver (after 01.2018)
[+] Cameras driver
[+] Graphic libs
RangeVision ScanCenter
Next = cancel

After the completion of the work of instalt on your PC should appear’ Yy 3S @A & Ao software™ y /
andIDS Camera Manager.

Setting up your computer for the work with the scanner

C2NJ KS O2NNBOG 2LISNI A2y 2F w yaS@raioy o5 aol
is performeal once before the first use of the scanner.

Connecting projector

After connecting the projector it should be displayed in the system.
If the computer has several video outputs, define the one to be used.

Note
If the second monitor (projector) is not deéd by the systemcheck the cable connectio
and restart the computer.
Also, try to connect the cable to your computer when the projector is on, if it was off e

© ——ll)

Right click on the desktop, selégtreen resolution
Select theDisplayoption, or by clicking your mouse on the digit 2, second monitor.

Choose thé&expand these displays the Multiple displaysirop-down list.
10
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Choose thdresolutiorof your projector:
Acer P1500: 1920*1080
Acer X13**: 1280*800

otect

Change the size of teat apps, and other items on this display. 100% (Re

-
Orientation

Langscape v
Adjust mry screen br ghtness automanically
off ]
Multiple daplays

Extend these displays v

The projector, mounted on RangeVision 3D scanner, is-panfigured to work correctly. However, in the
rare cases when the power is turned off, you may encounter the case when settings of your projector are
reset, which can have an adverse impact on the scanner operation. Hapgens, you need to adjust your
projector using the control buttons on its body.

You must set the following parameters:
In the tab "Color":
Display moda User.
Brightnesg 30.
Contrastt 30.
Dynamic black off.
Gammag 1.
In the tab "Image™:
The formatof aspect ratio- auto
Trapez. distort¢ O.
Sharpness 0.
Range of HDMI colors auto
In the tab "Management":
Battery saving off

11
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While usingspecial light filters (Blue Ligh§ome types of scanners may be set up at user mode of color

U SYLISNI G dzNB
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blue illumination is used, along with this the projector must be set up as mentioned aldthen using light
filters there is no need to change user settings of projector color temperature for previous versions

UAC setting

For the convenience of the program operation it would be desirable to change user account control

settings.

To do this god the Control PanelUser AccountsChange UAC settings.

Lower the slider down as much as possible and save the changes.

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful pregrams from making changes to your computer,

Tell me more about User Account Control settings

Always notify

_:l_

Mever notify

Mever notify me when:

L]

L ]

Apps try to install software or make changes to my
computer

| make changes to Windows settings

This setting will take effect after you click OK and
restart your PC.

12
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Connecting cameras

After installing the camera drivet®S Camera Manageoftware should appear on your PCDo not
connect the cameras before you install the drivers! Connect cameras tp&I&Bof your PC and run thBS
Camera Manager.

The application will display connected cameras and their state. Cameras must be available (free). If one
of the cameras innavailable, most likely it is used by some thpatty application, for example Skype. Turn
off the software, which uses cameras and check camera availability in IDS.

Go to the menu itenAdditional settings andisable theldle state as in the figure bels.

e Addtional functions X

CPU ide states

Fr aval. " . s Model =

as Aval Type Cam.ID Deav.2D Model Serfio oo oty o) = G T

Yadt Vea uss 1 i - 410289 Sglosavle Gatisry powsr) DA (s pove)
Yez | Yes usa 1 2 - 410289 [ Aow theead to optmize mage acquisition performance (IP0)

Camera parameter when camera is opened
Defaudt [[Jesrameter set

Boot beost
[CJenable

Current beot boost IDs:
Bulk transfer size
512 KB (default)
Virtual COM port

Controf center
CJexpert mede

General informaton
Create suppart fle ETH network service

Addtional fnctions

Read-only Muticast Configuration
("] Enable Read-cnly Muscast

iDS:

B engish v Closs Reparr functons

Camera I

| emoye read-only Dence Error Handing Refuse incompizte Images

Prepare downgrade

Configuring computer parameters

To avoid a recurrence of the problems during the scanner operation, you must turn off the screensaver
and sleep mode.

By clicking right mouse button on the desktop, sel@&rsonalize- Sreensaver and turn off the
screensaver, disable turning off the display and putting the computer in sleep mode.

13



& Screen Saver Settings

Screen Saver

Screen saver

(None) v

[] On resume, display logon screen

Power management

Conserve energy or maximize performance by adjusting display
brightness and other power settings.

Change power settings

Connecting the turntable

> Hardware and Sound > Power Options > Edit Plan Settings

EY = vision

www.rangevision.com

v O

Change settings for the plan: Balanced

Choose the sleep and display settings that you want your computer to use.

j On battery 9 Pluggedin

) Tum off the display: 5 minutes v | Never v
% Putthe computerto sleep: 15 minutes v Never

Adjust plan brightness: ° U o &)

Change advanced

Restore default sett

Cancel

Before scanning on the turtable you must install the table driver, connect the power supply and connect

the table to your computer using theSB cable.

Scanner may be equipped with difért types of turn tables , withdditionalpower supplyor without it
and depending on the controller the name of connected devicBerice Managemay be different, for
exampleSilcon Labs, Arduino Uno, Rarig®n Tableand so on

Go to the Device Manager in the computer properties and look the number of COM poiisthsed by
turn table. Then (look up first launch of ScanCentajonfiguration of the scannefSgttings- Configuration
setup- Turntable) specify the identified port number in the colunidevice numberusing the table below
define and choose the needed number of turn tabl®ievice Configuration Settings

14
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L Device Manager

File

+

Action

2 RANGEMAIN

H

#6555

¥Yiew Help

HES 2N A =®B&

[+ % Computer
e Disk drives
g Display adapters
s DVDJCD-ROM drives
{£9 Human Interface Devices
=3 IDE ATAJATAPI controllers
&2 IEEE 1394 Bus host controllers
‘> Keyboards
7" Mice and other pointing devices
“ Monitors
H2 Metwork adapters

- Ports (COM & LPT)

Communications Port {(COM1)
Printer Port {LPT1)

Silicon Labs CP210x USE to U Bridge (COM3)

| 9% Processors
] @ SCSI and RAID controllers
1@, Sound, video and game controllers

I g System devices
1 Universal Serial Bus controllers

Model

Type

Additional
power supply

Default

uAftf

(@}

Yes

15
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TS12 No

TL-30 Yes

Create a new one or opemaxisting project on the turtable. If the table is connected and all the settings
are correct, you will see the graphic mode of the table platform in the 3D model preview area. In case of an
error you will see the corresponding message.

SMSD-1.5 controller:
Can nok open COM pore #3

Check the connection of tartable, driver installation and proper COpbrt number in settings of the
scanner configuration.

16
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In order to test the operation turthe table at a small angle. To do this select the menu igsttingd b
Table calibrationEnter the value of the angle apdessTurn Table must rotate clockwise, when viewed from
the top. If the table is rotated in the other direction, change the settings of the paran@tange direction
in the configuration settings.

In contrast to the other modg before scanning on thertn table you should first evaluate its axis (perform
the calibration of the table), to ensure that the scanner knows where the axis of the table is located for the
automatic alignment of fragment&econd calibration is needed, if during scanning therecal positioning
of the scannepr of the tablewaschanged.

17
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Scanner settings

After preparatory actions on setting up the computer you should carry the scanner setting procedure.

Before beginning the configuration select the desired scan area (zibe@dnding on the object scanned.
Scanning area is a set of interchangeable optics, calibration plate and stand for the calibration plate, which
help to configure the scanner to scan a certain area. In the majority of cases scan area is correctly matched
if the size of the object approximately equals to the size calibration plate.

Install lenses with Blue Light filters (if present) on the camera, which correspond to the selected scan zone
(see table below)lt’s forbidden to use the scanner without lightlfers with operating blue illumination!

Securely tighten the lenses and light filters. Place the calibration plate on the stand in front of the scanner.
Size of calibration plate is specified in the table on the back side of each plate.

Scanning zone Theapproximate size of Lenses
calibration plate, plateS
S1 414 mm,S 1 12,5 mm
S2 237 mm,S 2 12,5 mm
S3 95 mMm,S 3 16 mm
S4 47 mm,S 4 25 mm
SO 414 mmS 1 9 mm

First launch of ScanCenter

Turn on the projector and connect the scanner to the computer]lDS Camera Manager check the
connection and cameras availabilityfRunRangevision ScanCentdn order for program to work properly
you need to run it as Administrator.

Equipment selection dialog appears automatically during first start or is blaia the tabSettingdh
Equipment setup.

Specify the projector used in your scanrferojector model may be specified in settirgreen Resolution
Correctness of projector choice and subsequently of its type and resoldiiently impacts the scannin

quality.

18
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The scanner defines automatically the models of caméfgsu know the model of the cameraplease
specify it it will accelerate program launchChoice of the cameras corresponds to the name of the scanner

model (Standard Plus, Advancets.).

In the case if all the settings are correct, after starting the program you should see the image from the
cameras in the main application window, and the projector will start projecting cross.

Note

If the cameras are not installed or not connedt instead of images you will see blach
gray screen.

,2dz YdzAadG Ffa2 OKSO|l 6KSGKSNI adzOK LINE3
one of the cameras as a web camera

Initial setup of cameras and lenses

Caution!

Check that theright-hand camera represents the image on the right, and theHafid
camera-the one on the left. Right camera is the one that is located on the-highd, if you
stand behind the scanner face to scanned object.

If the cameras have been interchangetiangethe status of parameteSwap cameram
the Cameradab in Hardwaresetup (ServicBhHardware setup).

When you first set up the scanner image from the cameras may not be in focus or can be too bright or too
dark. Adjust camera lenses, so that ineage of the cameras displays the calibration plate in front of the
scanner.

19
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Lens adjustment is carried out by the following elements:
1. The focus tuning ring
2. The iris tuning ring
3. The focus ring retention screw
4. The iris ring retention screw
Do notcompletely remove the retaining screws of the lens rings,
enough just to loosen them. After you finished tuning the lens, lock
adjustment rings with the screws provided.

20
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Finding a working distance

The scanner has own working distance (distaiocthé object) for each
scanning area. When you configure your scanner, this distance is
determined by calibration plate.

Calibration plate

To find a working distance place the calibration plate in front one of the D
cameras (see diagram). The camera must be installed patalléhe
projector beam. Turn on th&Vhite light projector mode. If necessary,

adjust sharpness and lens iris, configure the image, so that you can cleggly

see the calibration plate. By moving the field closer to or further away fri—[l i

the camera, align theaf markers of calibration plate with blue mesh on thI 4 e ———
e ’ rig

camera view, as shown in the figure below. Blagical linesn the camera canera camera
view must match the marks on the calibration plate. projector

Note

Totest the found distance D there is a formula L=D/3, whemedistance to the field, an
L¢ distance between the objectives of the cameras. The measured distance should ng
much from the value calculated by the formula. If there is a strong difference, che
positioning of cameras, and the focal lengtHenses.

© -l

Adjustment of the projector focus

During the scanner operation the projector project structured light to the objeoded lines and stripes.
To ensure that the lines are sharp, the projector must be focused on the working distancesoftireer.

To focus the projector install calibration plate in front of the scanner atdhed distance D

21
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By switching the mode "Lines and Stripes", adjust the focus of the projector, so that the tirte o
calibration plate were as sharp as possible. Using the zoom ring set the minimum possible area tirprojec
light in such a way that the whofeeld is lit with a small margin to the height.

Q_LNJJ !

g

After changing the illumination area check the projedtmrus.

Note

Minimum light area of Acer projectors (zoom ring in the last position) allows you to con
focus for any calibration plate.

For other projectors, depending on the scan area, using the zoom ring you can sel¢
area of light, in whicfall the plate will be lit, or use special lenses.

© -l

Bringing the cameras together

For the work of the scanner it is necessary to point both cameras to the same position on the specified
working distance. Install the calibration plate in front of the scarmethe found working distance D (if you
changed its position after the projector focusing procedure).

Turn on theCrosdight mode and aim the scanner to the calibration plate. It is not necessary to combine
cross with marks on the platat this stage,hte focusedorojector should be projecting a cross on any surface,
located at the working distance D from the scanner.

Note
If the images from the cameras are very dark, tune the iris and the focus on the camé

@ i)

Install the cameras in positiosprresponding to selected scan area. It is necessary to align black risks on
the front of the scanner, labelled 1,2,3,4 , with inner edge of the camera mounting plate. To do this, loosen
the mounting bolts and move the camera to the desired position. Pos# is similar for both cameras. On
the image below the cameras are set in the position for scanning&r2a

22
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Rotate the cameras on the bar so that therticalline of the light crossds approximately on the central
vertical bludine in the both canera views as shown below.

Adjusting the position of the camera in a horizontal plane is controlled by the change of front frame. To
do this- loosen the adjustment screws and, by changing the position of a frame,taégniddle horizontal
blueline on the camera view with horizontal lineof projected cross.

23
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Tighten the fixing screws after you are done with positioning cameras.

Note
If cameras are lowered too low, first adjust the horizontal position, and then brin

cameras together in theertical direction.
A small deviation between the rigihtand and lefthand cameras in height does not aff

the scan quality, select the middle position between the cameras.

@ i)

Checking the cameras in a horizontal plane

For the correct operation of the scanner projector beam and optical axis of cameras must be lying in one
plane. This is done through regulating the position of cameras in relation to the projector during scanner
assembly. During transport or other mechaliaction the position may alter, leading in some cases to worse
scanning quality. The correctness of the settings is easy to verify by means of a pr@jectister bringing
cameras to a remote object. The horizontal line of the cross still must ntlaéchorizontal line of the blue

markings on the view from cameras.
24
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If the projected line and marking line have a large discrepancy at different distances to the object, adjust the
position of the projector relative to the cameras. To do this, loosenbibay at the bottom of the scanner
and pick the position, in which the check will be carried out successfully.

Final calibration of the cameras

After setting the position of the cameraalign the projected cross with central mark on the calibration
plate.

25
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Note

Please note, at the correct location of plate at a distance D the vertical line of cross wil
the central vertical blue line on the view from the cameras. Otherwise, you will notig
difference in one direction or the other.

© )

Beforesetting the exposure, adjust sharpness of the lenses.
To do this:

turn on the "Black light" projector mode

adjust the slider bar in the tool bar to a minimum value of electronic exposure (value 1).

open diaphragm of lenses, so that the image from the ca®és at maximum brightness and

not with excessive light.

adjust sharpness of camera lenses. This is easy to do by zooming the image, to do this, click
with right mouse button on the view area.

26
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As you done with sharpness settingdjust iris lenses. Set throjector to the lines and stripes mode. Set
the exposure for the cameras between 30 and 60 (less if the object, which you are planning to scan is dark
and more if it is bright). By default the value is 45.

Areas illuminated with red mean overlit areas with too bright image.

Configure lenses iris so that the lines on the calibration plate are as bright as possible, but without a
significant amount of excessive light. Image brightness of both cameras must barhe!

Note

In order to better align the same exposure on both chambers, you can leave a sm:
with excessive light (red area). The same "figure" of area with excessive light o
cameras will allow to more accurately set up the diaphragnemsés.

© ——ll)

27


































































