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MovieCapture, Cameras and RealTime-Sync

Installation
Copy MovieCapture.dll AND the MovieCapture-folder from folder DotNetCommands_for_TXxx.x to Tecnomatix\eMPower\dotnetcommands.
The dll is compiled for x86 & x64 Installations, but ffmpeg.exe must match the OS.
Rename the matching ffmpeg.exe___x64-rename2exe/ffmpeg.exe___x86-rename2exe located in Tecnomatix\eMPower\dotnetcommands\MovieCapture\ according to your OS.

Start CommandReg.exe from Tecnomatix\eMPower folder and browse for the MovieCapture.dll.
Click Create and type in: MovieCapture
Click Register and start Process Simulate
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Add the buttons from the “AddOns”-category to a toolbar.
MovieCapture  		
[image: Description: D:\LB-Development\MovieCapture\MovieCaptureSettingsButtonIcon.bmp] MovieCapture Settings  	
 Activate Camera
[image: Description: D:\LB-Development\MovieCapture\MovieCameraAddLocButtonIcon.bmp] Add current view as camera location
[image: Description: D:\LB-Development\MovieCapture\RealTimeSync.bmp] Activate real-time synchronization

Also defining a hotkey (e.g. F9) for the MovieCapture-button is recommended.



Camera
Setup
When clicked the camera function searches for a camera. It is recognized by its kinematic links. An instance that references Moviecamera_Robot.cojt must be part of the study.
If there is no camera found, a message will pop up. Clicking OK will open the path to the template of Moviecamera_Robot.cojt that must be inserted into the study.
In the Appendix additional features of the camera are listed, that can be enabled in modeling.

Using the camera  [image: Description: Description: D:\LB-Development\MovieCapture\MovieCameraButtonIcon.bmp]
The camera can be switched on&off during running time-based and CEE simulations as needed. Movie-capturing is possible with and without camera, but stereo-capturing can only be activated if a camera is available.
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Moving the camera
The camera is actually a robot that has an inverse kinematic of 6-joints without limits, which means it can reach virtually any location in the study.
In order to use the camera one of these operations is needed:
· a robot operation (generic or weld), to drive it using a robot-controller
· a flow operation, to move the camera using object-flow
All standard-tools to manipulate a path can be used.
For best results and a smooth camera-movement following is recommended:
· set motion-type Linear
· set zone Nodecel
· avoid extremely fast movements (set the linear speed value)
Save camera view  [image: Description: D:\LB-Development\MovieCapture\MovieCameraAddLocButtonIcon.bmp]
Easiest and fastest way to add a camera location is navigate using mouse or spacemouse to the desired view. Clicking add current view as camera location add the current position to a selected Flow-, Weld- or Generic robotic operation. Using a hotkey is recommended here.

Additional camera-settings
In addition to the joints of the inverse, the camera has additional joints that influence its behavior:
· Target_distance (distance to the view-center, which is moved with the camera)
· Eye_Distance (influences the deepness of the stereo-effect in stereo movies)
· Up_Vector (For internal use, but value must be always >0)

These are the default values (stored as HOME-pose):
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Movie Capturing  
Click the MovieCapture-button:  [image: Description: Description: D:\LB-Development\MovieCapture\MovieCaptureButtonIcon.bmp]
· Clock based mode: the capturing starts immediately
· Simulation-Time-Based mode: capturing start when playing the simulation
It works in all kinds of simulations: Gantt-based, CEE, OPC/Simba
All simulation activities will be captured until stopped, also jumps/reset-play-again/…
During capturing the simulation save images on every time-interval.
If not in stereo-mode, the camera can be enable&disabled during capturing as needed.

When stopping the capturing by clicking on the button (or hotkey) again, the movie generator will be automatically invoked.
In the background ffmpeg.exe is used to merge the images to a movie. If needed ffmpegs-output can be logged.
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Movie Capture Settings

Open the MovieCapture settings:  [image: Description: D:\LB-Development\MovieCapture\MovieCaptureSettingsButtonIcon.bmp] 

Capture Tab
[image: ]

Area to Capture
Define the resolution of the movie to be rendered here.
The non-fullscreen resolutions will create a movie of the 3d-graphicsviewer only. This resolution can be set much higher than the current display-resolution, to generate high quality output.

Trigger to Capture each frame
The Trigger defines the event when a frame is to be captured.
In most cases it is Simulation-time-based, which will take a picture whenever the simulation reaches a time-interval. E.g. setting the time-interval (Options>Simulation>Simulation Time Interval) to 0.04s will result in a movie of 1/0.04s=25fps (frames per second). This allows real-time-movies, to be independent of the time the system needs to run the simulation.
Clock-based will be triggered by the Windows-clock. The function is mainly intended to capture workflows with a rather low framerate, as during movie-generation the speed can be increased. Too high capture-rates will cause frame-drops. For real-time capturing with high frame-rates, 3rd-party products are a better choice.


Movie Generator
[image: ]

Enable movie generator
The Movie generator can be disabled, if only the pictures need to be taken, e.g. for postprocessing in a 3rd-party product.

Movie Time Base
If the time-base of a movie is changed it will play in movie-player faster or slower (x1.0=realtime).

Movie Playback behavior
When speeding-up a movie, the framerate will increase. So will the bitrate and the size/time. Too high framerates may cause framedrops and a jerky playback, depending also on the player and the playing-computer.
Reduce Framerate by allows to add a divider, that brings the movie down to a framerate non critical framerate, without influencing the playback speed.

Movie Quality settings
The “Encoding Quality”-slider influences the bitrate of the movie. The more it is shifted to the right the more compression artefacts and blurred areas will appear in the movie, but the file-size will decrease. Shifted to the left, sharpness will increase, so will the file-size.
· 0=lossless compression
· 23=default
· Recommended values are between 15 and 25.
The movies are compressed in h.264 (x264 codec) in an .mp4 container. No audiotrack.

SideBySide Stereo Movie
If the camera is part of the study, the MovieCapture-tool is able to produce stereo movie. Such movies must be played on a stereo-capable device (e.g. newer TV-sets). For computers there are 3rd-party-players that support both passive and active stereo playback.
To influence the stereo-effect both the eye_distance and the distance from camera to target (=view-center) can be adjusted using the cameras joint-jog.

Limit To 5-DOF
The camera-path can include roll-information (6th DOF) in addition to turn/pitch (4th&5th DOF). That means rotation around the current view-direction, which allows camera flights like a plane. This degree of freedom can be simply disabled, instead of rotating all locations upright.


Overlay
[image: ]

An Overlay adds information to the image. For receiving simulation information, use tags like %date%. The button Add missing Tags adds all available tags that are currently unused in the text.
A preview can be opened, which pops up with a solid background.

When capturing a movie the overlay looks like this:
[image: ]


Storage
[image: ]

Imagetype
TIFF-file-format is recommended to use, because it is the best mix of performance, size on disk and quality. Only change that if no video is to be generated. For this task check Keep Images after generating.
Smooth Stairs increases the images quality in most cases. You might use it for movies. The quality will improve, but size and rendering-time will increase.

Image Folder
During MovieCapture in this folder a folder is generated (TempImagefolder), where the MovieCapture-tool puts the rendered frames. After postprocessing it will be removed (as long as Keep Images after generating is disabled).

Movie Folder
Here the movies are generated during postprocessing.


Real-time synchronization  [image: Description: D:\LB-Development\MovieCapture\RealTimeSync.bmp]

When activation this function, the simulation synchronizes the simulation-time with the Windowstm-clock. Of course this works only correctly as long as the CPU/GPU-load allows to the simulation to run faster than reality.
Whenever the simulations time-index is ahead the clock, Process Simulate will wait for the differing time.
If during simulation the performance is not sufficient, Process Simulate needs additional time for processing. This will cause a time-delay, but PS will try to catch up, whenever possible. In this case the time-difference will be shown in the status-bar.
[bookmark: _GoBack]
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Appendix

Additional features of the camera
When the camera is in modeling-mode (set modeling scope) hidden objects can be enabled that might help during modeling the camera-path.
Just blank/display the links described below. When the camera is stored (end modeling) with one of the features displayed, its blank/display status is then stored with the study.

Aspect Ratio:
Adds boxes in front of the camera that give an impression how the picture will look in the movie.
Parts of the picture that are outside the relevant boxes, will be cut.
[image: ]

solid_16_9 and solid_4_3
Adds a 3D-object that represents the camera view.
[image: ]


Floor
Adds a 2D-object on the floor, representing the camera view.
The lines are representing the aspect ratio (red=16:9, yellow=4:3)
[image: ] 

Target
Adds an object representing the camera direction.
For stereo movie-generation the distance between camera and target is relevant for the stereoscopic effect and should be near the currently relevant view-center.
[image: ]

image6.gif




image3.gif




image7.gif




image8.png




image9.gif




image10.png
(@ Robot Jog: Moviecamers_Robot =

EY

~ Manipulations

Translate: Step size: 100.00mm
x| v|z +¢| « o0 * | »¢
Rotate: Step size: 22.50deg

Re| Ry Re +¢| ¢[00 * | »¢

Famectreerence [T0F 7] £

v External Joints

v Coordinate Reference

Reset | ciose





image11.png
Lower Limit | Upper Limit
ONone) | (lone)
Oone) | (lone)
Oone) | (lone)
Oone) | (lone)
Oone) | (lone)
Oere) | (lone)
00 | 00000

S (None) | (None)
o Up_Vestor | 10000 5| (Noe) (None)
Reset Close





image12.gif




image13.png
e 1207

fimpeg version N46469-9c395644 Copyright (q 2000-2012 the FFmpeg developers 2
built on Nov 5 2012 17:58:15 with gec 4.7.2 (GCC)
configuration: —enable.-gp! —enable.version3 —disable-pthreads —enable-runtime-cpudetect —enable avisyn
libavutil 52, 5.100/52. 5100
libavcodec  54.71.100 /54.71.100
libaviormat 54, 36.100 /54, 36.100
libavdevice 54, 3100 /54. 3.100
libavilter 3.21.106 / 3. 21106
libswscale 2. 1102/ 2. 1102
libswresample 0.16.100/ 0.16.100
ibpostproc 52, 1100 /52. 1100
Input #0, image?, from Templmagefolder %06a.if:
Duration: 00:00:01.58, start: 0.000000, bitrate: N/A
Stream #0.0: Videos tff, rgba, 1920x1080, 25 fps, 25 tor, 25 tbn, 25 the
[ibx264 @ 0000000002018340] using cpu capabilites: MNDX2 SSE2Fast SSSES Fastshuffle SSE4.2

Q| D





image14.png
‘GraphicViewer Standard Resoluion

HD (169)
‘GraphicViewer Cusiom Resoluion
1280 x 70 Pixels

) Fullscreen - main scroen only

) Fullscreen- all connected screens:





image15.png
MovieCapture Settings

Capture | Movie Generstor | Overay | Siorage|

Movie Quaity setings
Encoding Quality vs. Size - default

Movie Time Base.
Chenge Spesdby  [10 |+ @
Realime st poor
Wovie Speed B b et (e smaifie
Movie Playback behavor
ety [T Enable SideBySide Stereo
o 7 Limit To 5:00F
- % e (Process Smete Rotaton Method)





image16.png
Study Name: %studyname’
Date: %date’% Time: “ime’:
Tedsize 70 12 Frame: “rame?. Time Index. “sirtine’s
= ‘Speed: ‘speed. Tme-terval: “imeinterval’s





image17.png




image18.png
Capture | Movie Generator | Overay | Storage

Imagetype TIFF v ] Keep Images after generating

[ Smocth Stairs (Trilinear Filtering)
(donot use for moviecapture)

Image Folder CATEMP

Movie Folder CATEMP





image19.png
‘Simulation is 219ms behind clock




image20.png
a3l

I - |




image21.png




image22.png




image23.png




image5.png
= | E jbd

hasenbly: [CrappaTemonaiePover DaNCommande [ Browee.

Class(s)

MovieCaptureSetingsCrmd





image4.gif




