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1. Introduction		

This document presents the work made on the mpeg-pcc-renderer software to prepare the visual experiments that will be organized during the V-PCC verification tests. 

To increase the experiments quality and realism against an actual usage of the V-PCC technology, the integration of the decoded point clouds in a realistic VR environment was required and this new functionality has been added in the renderer. 


2. Release 6.0

A new release of the mpeg-pcc-renderer has been submitted in the MPEG/3DG/ git repository: 

http://mpegx.int-evry.fr/software/MPEG/PCC/mpeg-pcc-renderer.git


3. New functionalities

This section presents the new functionalities that have been added.

3D background

The main update of this version is the capability to display 3D background scene (e.g. 3D scans) to better integrate the point cloud sequence or the mesh sequences in a realistic virtual environment. 

Previously, the object sequences were just displayed on a colored background (uniform or gradient background): 
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To better integrate the object in a 3D scene, two new modes have been proposed :
· the possibility to settle a floor below the decoded and reconstructed 3D object
· the possibility to load a 3D background surrounding the decoded reconstructed 3D object
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New options have been added to the application:
· --floor=0         Adds grey floor below reconstructed 3D object.
· --scenePath=""    3D background scene path (obj object).
· --sceneScale=1    3D background scene scale.
· --scenePosX=0     3D background scene position X.
· --scenePosY=0     3D background scene position Y.
· --scenePosZ=0     3D background scene position Z.
· --sceneRotX=0     3D background scene rotation X.
· --sceneRotY=0     3D background scene rotation Y.
· --sceneRotZ=0     3D background scene rotation Z.

The parameters: sceneScale, scenePos and sceneRot can be used to better integrate the 3D object in a 3D scene. To facilitate these operations, the following mouse and keyboard commands can be used:
· Shift + Mouse: scale, rotate and translate 3D background scene.
· Shift + scroll: scale.
· Shift + center: scale.
· Shift + left: rotate.
· Shift + right: translate.
· Shift + w   (x): save the coordinates of 3D background scene.

Examples: 

./PccAppRenderer \
-d /c/dev/ply/8i/longdress/ -n 0 -b 1 \
--scenePath=model.obj3

./bin/Windows/Release/PccAppRenderer.exe \
-d /c/dev/ply/8i/longdress/ -n 0 -b 1 \
--config=scene.txt

The 3D background scene objects must be an OBJ object. Validation tests were made with some models that can be downloaded from https://sketchfab.com/.

Video creation

To facilitate the creation of the rendered video, two scripts has been added in the ./scripts/ folder: 
· ./Scripts/renderer.sh
· ./scripts/convert_video.sh

The first script starts the software in a “save video” mode which saves the rendered screen in a raw video file. 

The second script converts the raw videos output from the first script to HEVC lossless videos (FFMPEG + x265 command line) that can be easily shared and used. This second script is automatically executed by the first one at the end of the rendering process.

Example: 
./scripts/renderer.sh \
      -i /c/dev/ply/8i/longdress/ \
      -r 0 \
      --width=1280 \
      --height=720 \
      --param=--spline=1 \
      --param=--type=0 \
      --param=--config=/d/obj/scene/scene.txt \
      --param=--camera=camerapath_20210415-15h43m36s_0019_points.txt


4. Conclusions

A new version of the mpeg-pcc-renderer has been submitted (release 6.0) and will be used to perform the visual experiments of the V-PCC verification tests. 

We propose to use this version by default for the future experiments. 

Do not hesitate to report any issues with this new version by email or in the Gitlab issues tracking system. 
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