Photran

Revolutionary Fast and Simple Motion Analysis

THREE-DIMENSIONAL IMAGE MEASUREMENT IN SIX DEGREES OF FREEDOM (POSITION AND ORIENTATION)
REQURING ONLY A SINGLE CAMERAAND MARKER TARGET




What s the 6D-Marker Analyst?

The 6D-Marker is a simple motion capture system that can track and measure
3D image data with six degrees of freedom (X, Y, Z, Roll, Pitch and Yaw) using
only one camera and one 6D-Marker.

Features: Completely New Motion Capture System

A new concept in high precision AR (Augmented Reality) marker technology

With 6D-Marker's high precision printed reference points at the four corners,
six degree of freedom (X, Y, Z, Roll, Pitch and Yaw) can be measured using
only a single marker.
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the viewing angle. It can measure the markers orientation angle more
accurately than conventional AR markers when the image was shot from the front.

The VMP (\(ariable moiré pattem) placeq on the upper and right hand s?des of T
the marker is a lenticular lens with a moiré pattern that changes according to and to precisely establish
. “ . the center of marker

44mm

In addition, the FDP (flip detection pattern), located on the left hand and lower [
sides is the part where the black and white pattern is reversed according to the 1

viewing angle, and indicates the markers physical orientation. The symbol at @ |||||||m||||||||||| . Unique marke ID number:
the center of the marker is used to identify each marker, with up to 32 (0 - 31) R

variations available.

Simple one camera solution

6D-MARKER

Typical motion capture and 3D image measurement systems require precisely
calibrating two or more cameras within a large dedicated space, with the
cameras being located at pre-determined positions.

With Photron's 6D-Marker Analyst”, the only pre-test setup required is a
simple calibration, and the equipment configuration is as simple as
connecting one camera to your laptop PC and affixing one or more makers
to the test subject.

Supports FASTCAM Mini series

In addition to selected USB cameras, 6D-Marker Analysis software directly
controls the latest generation FASTCAM high-speed cameras from Photron.
With a high-speed camera, it is possible to measure high-speed behavior such
as vehicle impacts and dummy interactions in automotive safety testing.

You can also import video data (AVI/ WMV / MP4 format) captured with just
about any camera type or brand, high-speed or otherwise, providing you
have created the simple calibration file.



Application Examples

Expanding the world of motion capture and analysis

Biomechanics

Robotics Aerospace and Defense Kinesiology - understanding worker
performance

Main Function

Key considerations required for measurement

Calibration

The set up before measurement
requires lens calibration only. As
long as the lens focus and zoom
are fixed, you do not need to
recalibrate when you move the
camera.

Graph Display

Each markers ID and 6 DOF elements
can be displayed graphically. Smoothing
filters and data interpolation are also
available.

Automatic Tracking
Photron 6D-Marker Analysis
automatically identaifies and
tracks the 6D-Markers visibile in
the image. IDs are automatically
recognized and identified for
easy measurement.

Coordination Setting

Coordinate origin can be selected from
the cameras optical center, or the center
of any marker visible. When the marker
is defined as the origin, measurement

is possible even if the camera shakes
or vibrates as long as that marker is
visible.

Video Overlay Display

Unlike typical motion capture, you
can display measurement points,
trajectories, coordinate axes, IDs,
etc. superimposed atop the
recorded images. Or you can rotate,
zoom, etc. the markers with the
images hidden so as to better
understand the objects motion.

Data Output

Measurement results can be output in
CSV format. The "Position" (X, Y, Z)" and
"Orientation” (Roll, Pitch, Yaw: Rotation
matrix)" of each marker can be output for
each "image frame number".




System Gonfiguration
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6D-Marker (Max 32 markers) :
sSupported Camera and Measurement Range
Camera 2.3MP Camera FASTCAM Mini WX
Resolution 1920 x 1200 pixel 2048 x 2048 pixel
Recommended focal length lens 12 mm 25 mm 20 mm S0 mm
Horizontal field of view angle 50.2° 25.4° 54.2° 23.1°
Calibration Stable accuracy distance 460 ~ 1200 mm 1270 ~ 2600 mm 400 ~ 630 mm 1100 ~ 1600 mm
Using the 362mm card [Stable accuracy area range 430 ~ 740 mm 560 ~ 1180 mm 420~ 650 mm 440 ~ 650 mm
Calibration Stable accuracy distance 660 ~ 1200 mm 2020 ~ 2600 mm 680 ~ 1200 mm 2000 ~ 3000 mm
Using the 687mm card |Stable accuracy area range 620 ~ 1180 mm 910 ~1180 mm 700 ~ 1200 mm 800 ~ 1200 mm
X,Y: +0.081% X,Y : £ 0.086% XY : £0.081% X,Y : £0.081%
Measurement Accuracy Z:%0.146% Z:+0.334% Z:+0.146% Z2:+0.146%
X,Y &Z in millimeters X,Y : £ 0.348 ~0.956 mm X,Y : £ 0.482 ~1.01 mm X,Y:% 0.340~0.972mm | X)Y:# 0.378~1.032 mm
Z2:+£0.672~1.75 mm Z:+4.24~ 8.68 mm Z2:%+0.584~ 1.7 mm Z:+3.67~ 10.02 mm
Measurement Accuracy Roll, Pich, Yaw: Roll, Pich, Yaw: Roll, Pich, Yaw: Roll, Pich, Yaw:
Roll, Pitch & Yam on degrees 0.777° 0.939° 0.777° 0.939°

6D-MARKER Analyst

Supported OS |Windows7 SP1/8.1/10 (64bit only) _

Supported camera Certain USB3.0 cameras from Toshiba and Basler, and newer Photron ~ System Includes * 6D-MARKER Analyst Installation CDx 1
FASTCAM cameras + MARKER FILES CD x 1

Max number of markers when using From 1 to 32 markersin a single session ) Llcgnse_ Dongle x 1

simultaneously (Must be captured ata resolution of 40 pixels or more between marker reference + Calibration board (362mm or 687mm) x 1
points) + 6D0-MARKER 44mm x 4

Measurement output data Six degrees of freedom (X, Y, Z, Roll, Pitch, Yaw)

Measurement data output format CSvV Optional Accessories  + Additional 60-MARKER 44mm

Video data input format AVI, WMV, MP4, BMP, PNG, TIFF + 6D-MARKER 200mm

+ Additional Calibration board (362mm or 687mm)
6D-MARKER 44 mm + Additional 6D-MARKER Analyst software license
+ Marker centering sheet
Marker size I44_0 (W) x44.0 (H) x 2.4 (D) mm + Selected Toshiba Teli USB cameras
Weight | 50g + Selected Basler USB cameras

+ Newer model FASTCAM series high-speed camera
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https://www.techimaging.com/products/accessories/photron-accessories/product/photron-6d-marker-analyst?utm_source=PDF

