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Features 

• Hardware
• 30 Infrared Cameras – Up to 300 Hz

• 6 Video Cameras – 60 Hz @ 1080p, 120Hz @ 720p

• Software 
• Nexus – Skeleton tracking and motion capture + Video 

• Tracker – Object tracking (patterns with 4 or more points)

• Undistortion tool – Video undistortion tool. 



Configuration
• Placement Configuration

• 30 IR cameras roof mounted 

• 4 Video roof mounted

• 2 Video cameras flexible 
placement



Calibration Process

• One process for Video and IR cameras

• Calibration object ( Wand from VICON)

• Custom objects possible

• Process : Approx 20-30 Mins

• Quality : World Error in 3D (mm), Image Error in 2D (pix)

• Output - .xcp file. 
• Intrinsic and Extrinsic information of cameras.

• Video distortion parameters, not OpenCV format, math available. 



Example File



Measurements : Object 

• Object – Defined in either software as pattern of 4 Markers

• Each object has its own coordinate system.

• 4 Markers – p1,p2,p3,p4 

• X – Axis : (Vector (p1p2)

• Y – Axis : Cross (Vector (p1p2), Vector(p1p3))

• Z – Axis : Cross ( X- Axis,Y- Axis)

• .mp file : 3D position in object space 

• Caution : Object name must start from letters, if started from numbers .mp 
file does not store positions. 

• Objects can be 2D or 3D, upto 100 or more can be supported by VICON*.



Measurements : Unlabelled Points

• Points that are not part of pattern or skeleton are called unlabelled.

• Each marker position is measured, triangulated and stored by VICON 
system.

• Trajectory is maintained if possible ( depending on settings).



Measurement : Skeleton

• Only Nexus supports skeleton

• Custom skeleton can be defined with markers 

• Human skeleton has multiple support plugins

• Tutorials on vicon website

• Joint positions and Angles as output 

• Automatic annotation with video possible if tracking of all markers is 
successful



Session recording for offline use

• Each software can record a session in which all marker positions are 
recorded and stored.

• .x2d and .x3d format

• Both Nexus and Tracker can access .x2d, process the trial. 

• Settings related to traingulation can be changed, but not related to 
capture.

• Objects can be defined, modified and reprocessed offline.



Real-Time communication - online

• Tracking information can be accessed realtime.
• Over UDP – Tracker Software

• DataStream API (C++) – Tracker, Nexus

• Datastream contains both labelled and unlabelled measurements. 

• C++ based application can be developed for reading stream and 2D 
point detections from each image. (Example code available). 

• Realtime stream grab can lower measurement FPS depending on 
processing and storing speed. 

• Hardware connection is required. 



Tracker Software 

• Specialised for tracking Objects (patterns). 

• Visualization : object as a coordinate system, triangulation etc.

• Output in .csv format

• Output 1: 6DOF pose of objects with Frame ID
• Format : Frame – Object 1 (R,T) – Object 2 (R,T)

• Output 2 : Unlabelled Trajectories 
• 3D (x,y,z) Trajectories of points (Rows = frames)
• Points in same columns represent same point.
• If tracking is lost, same point gets new column. 
• Each detected 3D point in put in a column. 
• Format : Frame, Point 1 (x,y,z), Point 2(x,y,z), Point 3 (x,y,z) ... 



Layout



Typical Output : Labelled



Output : Unlabelled 



Nexus Software  

• Specialised for Skeleton tracking, Mocap, Video analysis of movement 
and simplified annotation etc.

• Lots of features, Customized Python-Matlab code can be written for 
specific objectives.

• Video view – Augmented with tracking information.

• Export of Videos (.vvid format - .avi format)

• 3D Visualisation : Trajectory, Point, Trinagulation



Layout



Example Output  : 3D Positions, Joint angles 
etc.



Video 

• Realtime access to VICON video files are not possible unless captured 
from screen of computer. 

• Each camera has its own SSD, storage format .vvid

• Each video footage has to be expored to .avi using Nexus for 
visualisation.

• Nexus export gives distorted video. Nexus software internally 
undistorts the video for visualization. 

• Additional tool is provided for undistortion of .vvid file to .avi,.mov 
format.



Important Notes

• Cameras can be relocated but not preferred due to holes in the net.

• Tracking near roof is poor due to lack of triangulation.

• Cameras can shut down due to over heating @ 35+ deg C.

• Tracker has better results for object (pattern) tracking than Nexus.

• 2D annotations are not provided for video, custom code is required 
for projection.

• .x3d files can be visualised in non-vicon software such as Mokka for 
session playback.  



Available Code

• Real time acceess to tracking data (Python) : Vicon example, Couzin 
Lab

• .dll availble for c++ development : Vicon example code

• Vicon_DataRead : Git Repo for computer vision tasks with example 
code for, 
• Reading Nexus, Tracker .csv output

• Reading calibration file

• Projection of 3D data on 2D images

• Reasonable comments and Working code exmaples


