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VZ. series Camera Calibration

Calibration Field Setup

Place 30 5cm flat reflector targets 1 foot apart on three columns. Place 10 targets on each
column vertically. The columns should be approximately 10 feet apart from each other in depth.

Place the system at such distance so that all targets are shown in the images. Tilt the system
forward so that the targets are equally distributed vertical in the images. The best practice is to
look through the peep hole of the camera to align the targets. Use a sturdy tripod and a power
source that will be efficient enough for one hour. We recommend using the AC power for the
scanner and camera.

RiScanPro Setup
Step 1) Create a new project in RiScanPro and name the project accordingly to the scanner’s
model, serial number, camera type, serial number, and lens type.

Example: VZ400 s999000 nikonD700 1234567 20mm_ A

Step 2) Under the CALIBRATIONS folder, right click on camera and select “import calibration
wizard” then select “Instrument”.



RIEGL USA

Expanding the boundaries of 3d.

Import camera calibration...
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Source
Select source for calibration impart...

Instrument
Import calibrations from instrument's intemal storage.

Image
Import calibrations from an image included in this project.

Il File
Import calibration from a calibration file or image file.
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Chose the proper initial calibration files associated with the lens. If calibrating a 20mm lens then
choose file “Nikon D700 20mm_Init.cam”. After importing the initial calibration file, it will be
located in RiScanPro in the “CALIBRATIONS” folder; camera and mounting.

Step 3) In RiScanPro; right click on the “CAMERA” folder and select option “Calibrate camera
(reflector column — RECOMMENDED)”.
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In the new pop-up window, under ‘INITIAL CAMERA CALIBRATION?” click on the drop
down arrow and select the “calibration release” file and do the same for the “INITIAL
CAMERA MOUNTING”.

After selecting the proper camera and mounting files click the “CREAT NEW” then click OK.



RIEGL USA

Expanding the boundaries of 3d.

New camera calibration based on reflector column... -

General settings I

CINITIAL CAMERA CALIBRATION

|Calibration_\va«tUD_D700_20mm_release LI Create new / Import...

CINITIAL MOUNTING CALIBRATION

I Mounting_%Z-400_D700_20mm_release 3 Create new / Import...

SCANPOSITION

- Create new

Hint:

Select, create or import a camera calibration, a mounting calibration and a
scaposition and click on the button "0K" to continue.
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A new camera calibration wizard window should pop-up after clicking OK.
CamCalibTask01 (5]

Il. Acquire new single scan

2. Reflector extraction

3. Finescan all reflectors

4. Image acgquisition

5. Calibration

To configure and acquire a new
scan of the calibration field,
click on the button "Start".

- Start -
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Camera Calibration Wizard

Step 1) Acquire new single scan

Click start and set the scanning parameters and resolution in the scanner configuration window.
28 New single scan .. R E [EE—

General Scanner configuration |
SCANNER CONFIGURATION
Start angle [deg} SCANNER TYPE

30,000 = VZ-400

Overview

Panorama

_Lnad userdefined
Save userdefined

Resolution [deg] Calculate

0.080 =] Meas count: 1251 ‘
Line count: 4501

Meas pts: 5630751
Est. time: 0" 43"

Serial#: 59997696
Supply voage: 24.3V

Stop angle [deg]

130.000 =] H
Object distance [ Stop angle [deg] Resoluton [degl Stat angle [deg:

Measurement program: ~ Pose estimation: [ Download data to project

HIGHSPEED | [OFF & [V Erase data fiom scanner

Oriine view:

2D view = I~ Image acquistion 4

0K Cancel Help

Only scan a window 10 degree to the left and right of the target field.
Leave the vertical at start angel 30 degrees and stop angle 130 degrees.
Set the resolution 0.060 degree then click OK.

Step 2) Reflector extraction
Click on option 2 (reflector extraction) from the wizard and click start then click OK on the
following popup window.

This will automatically place a tiepoint on each reflector. Please note that the auto extraction
algorithm will place a tipoint on most objects that are reflective so DELETE or ADD tiepoints as
needed in the 2D view of the point cloud.

{Reﬂector extraction... @‘ CamCalibTask01 |§|| L

| 1. Acquire new single scan

“EXTRACTION PARAMETERS [2- Refiector excraction
- || 3. Finescan all reflectors [
Searchradus:  0.050 | [m] T4=mEEmEE e |
4. Image acquisition |
Max daneter [0400 ml N |
Al | Minpoins  fo 1 o ||| L
""""""""""" Scan for reflector extraction:
Max teflectorss [100 () = 110623_091059 ~|

Max. deviation: [25  [1] f———————————
Teo start the reflector extraction
Min. reflectance: |10.00 [dB] =~ click on the button "Start”. The
extracted targets will be added
~ADDITIONALSETTINGS o the IPLISOCE.

[V Delete existing tiepoints of tiepointlist

[ busy ]

NAMING CONVENTION

Name prefiz: TP_ Index offset: |1
Name postfix: Format width: |3

First TP name: TP_001

Restore default | OK | Cancel I Helf |
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Step 3) Finescan all reflectors
Click start on step 3 from the camera calibration wizard and RiScanPro will move the tiepoint to
the center of each target.

Step 4) Image Acquisition

From the camera, turn on the flash then set the aperture and shutter speed to its highest settings.
Reason for such settings is to enhance the targets so that RiScanPro can better locate all
reflective targets in the images. After all camera settings are set, click START on the camera
calibration wizard. The camera will take approximately 11 photos at different angels. There will
be one or two images that will not contain any targets and some photos will contain more targets
than other. After the image acquisitions are done, open an image and turn on the TPL SOCS and
TPL image (Ctrl 1 and Ctrl 2).

Step 5) Calibration
Click start on the camera calibration wizard then select “USE ALL” in the popup window and
click START. The new camera calibration is now being processed.

Camera calibration based on reflector column @3 | | CamCalibTaskol (=

General settings  OpenCY Calbration | Statisics |
CALIBRATION COMPUTING

Compuing calibration data based on reflector column (camera mounted on scanner).

Figure of meiit: |least squares fiting v Start
Fittng accuracy: [TE-6 change parameter [1E6

CALCULATION LOG

BEST RESULTS

Intemal calibration parameters found: Clear | Useal [ [ busy ]
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Once the processed is finished, click on the “STACTICES” fold to view the final results.

Camera calibration based on refiector column (s || camcalioTaskor (=]

1. Acquire new single scan

General setings | OpenCV Calbration  Statistics | |
STATISTICS 2. Reflector extraction |

DeVlaUO"SIEovelagel 3. Finescan all reflectors

4. Image acquisition

Distance between image tiepoints and SOCS tiepaints in pixel:

Image [Count| _ Mean [ Min. | Max. | StdDev. | [s- calibracion
110527_100417_Ima. 2 0.300 0023 1.020 0262

110527_100430_Ima. 25 0317 0043 0.961 0.260

110527_100444_Ima. 24 0.344 0.082 1.071 0235

110527_100459_Ima. 2 0320 0.057 0.968 0.251

110527_100512_Ima. 24 0.352 0010 1.076 0.230 . .
110527_100527_Ima. 25 0339 0.085 1.037 0229 ol oo P BrErT TEREEY 3
110527_100540_Ima. 7 0.451 0233 0747 0153 S al
110527_100555_Ima. 2 0313 0110 0765 0161

110527_100622_Ima. 14 0.409 0.070 1.078 0.289

TOTAL 194 0.337 0.010 1.078 0.247

[ [ busy ]
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Acceptable values for lens variance 20mm:
Distance mean < 1.5 pixel
Distance mx < 2.5 pixels

Acceptable values for lens variance 85mm:
Distance mean < 2.5 pixel
Distance mx <4 pixels

Acceptable values for lens variance 180mm:
Distance mean < 3 pixel
Distance max < 4 pixels

If the mean and max values are within the specified pixels then click OK.

To exit and save the new calibration files, click yes on the following promote.

If the mean and max does not meet the specified pixels, then click no and make adjustments in
the images and reprocess step 5.

A new mounting and camera matrix will save to the CAMERA folder under “CamCalibTask01”.
Right click on the Result calibration and mounting and rename both folds accordingly.
Example: Result calibration NikonDxxx camera serial # xxmm_Final.

Exporting new calibration matrix files to scanner

Step1) Export new results camera and mounting files to scanner

Under the camera fold, right click on the new result calibration then select Export camera
calibration wizard. Follow the exporting wizard and select the proper camera and mounting
calibration files.

Step2) Final Testing

Once finished exporting the files to the scanner, delete the old files, unmount the camera from
the scanner then do a test scan. The mounting readjustments should continue to fall within the
specified deviation pixels.



