S3A Visual Analysis Tool – Manual
For 3D Room Geometry Reconstruction with object labels

V2.0
[bookmark: _GoBack]15/03/2018
By Hansung Kim (h.kim@surrey.ac.uk)


1. Tools

- Disparity estimation tool
\DisparityEstimater-SingleV4.0

- Manhattan alignment tool
\ManhattanAlignmentV1.0

- Cubic projection of texture tool
\Spherical2Cube-NonSquare.py

- Back Projection tool 
\ConvertSegNetResultsToSpherical.py

- SegNet tools on Linux GPU server
- Need to set up SegNet 

- Reconstruction tool
\S3A-RoomModelReconstruction-SegNet-V1.1

- Manual Correction tool
\RoomModelCorrectionTool-V2.0



2. Installation

2.1 3D Reconstruction tools

They are coded using standard C++ with OpenCV V3.1. 
All executables in the projects have been compiled on Visual Studio 2015 with x86 on Windows 7.
You can find relevant dll files in /dll folder to run executables. 
If those executables don’t work, it should be easy to compile and build the source code on other platforms. 
Each project is composed of just one main.cpp file and header files. 
They require only OpenCV (version 3.1) as external libraries to be compiled. 
In the current projects, OpenCV path has been set as D:\OpenCV\build\ but you can easily change to your own. 


2.2 Installing SegNet

SegNet should be installed to run Object recognition tool.
SegNet information is here:  http://mi.eng.cam.ac.uk/projects/segnet/




3. 3D Reconstruction Process

3.1.  Disparity map generation from a spherical stereo image pair

Get a disparity map from a pair of aligned spherical image using the disparity estimation tool

- Syntax 
Disparity.exe [Top_Image] [Bottom_Image] [Starting_point] 
- Options
	Starting point: 0=Full, 1= From initial estimation, 2=From Dense estimation
- Example
Disparity.exe top.png bottom.png 0
- Output
05DenseDisparity-g_2_-120.png


3.2. Manhattan world aligned data generation

Using the Manhattan alignment tool, generate Manhattan world aligned data

- Example
	Manhattan.exe Top.png Bottom.png 05DenseDisparity-g_2_-120.png
- Output
shifted_t.png, shifted_b.png, and shifted-disparity.png

3.3. Extended cubic projection

Using Spherical2Cube-NonSquare.py, generate overlapped cubic projection face images (make it to 480 x 360 images for SegNet input)

- Example
python Spherical2Cube-NonSquare.py shifted_t.png 480 360

Then put those output files in /vol/vssp/s3a_stream3/people/Sam/Projects/SegNet/Data/

3.4. Object recognition using SegNet

Run SegNet (Follow the instruction in README.md in the SegNet folder) on a GPU server
//In SegNet folder in Linux server
python Data/Listening/seg_sun.py --model Data/Listening/segnet_sun.prototxt --weights Models/Inference/segnet_sun.caffemodel --colours Scripts/sun.png --iter 6

Output Obj 14 class
label_names = ['none', 'bed', 'books', 'ceiling', 'chair', 'floor', 'furniture', 'objects', 'picture', 'sofa', 'table', 'tv', 'Speaker', 'wall', 'window']

 Copy the results to the original working folder


3.5. Back projection

Convert SegNet results to spherical images for reconstruction

- Example
python ConvertSegNetResultsToSpherical.py 480 360 2690 1345
- Output
	13_obj_index.png and 13_obj_index_colour.png

3.6. Cuboids room model reconstruction

Room model reconstruction (with optional user interaction)
- Example
RoomModelSegNetBlockReconstruction.exe .\\ 0.27 1 Output 1

- Output
	Output-colour.obj, Output_cuboid.txt, and Output.JSON

3.7. Interactive room model correction

Manually add missing objects in the scene  to improve the automatically generated room model
- Example
RoomModelCorrection.exe .\\ shifted_t.png shifted-disparity.png Output_cuboid.txt 0.27 Output-new 1


