
User Guide 
This is a step-by-step guide on how to convert 3D models, that either you have made yourself or downloaded, into a 
format that is compatible with both Gazebo classic and Gazebo Ignition. It shows my pipeline of how I got my 3D 
models into a format which can be used in Gazabo. This guide is applicable to those that 3D model in Autodesk Maya 
or Blender. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 1: Modelling. 

All of my assets were modelled in Autodesk Maya. 

Make sure the topology is kept as simple as possible to help 
provide the quickest run time.  

If you would like to learn more about 3D modelling in Maya. 
Here is the link to Autodesk Maya’s learning channel. 

https://www.youtube.com/@Autodesk_Maya 

Step 2: UV Mapping Asset. 

I used Maya for this. When UV mapping your object, ensure all shells fit into a single 
UV tile.  

If your model is too big to fit all UV shells into one tile, models can be split into 
multiple sections that can occupy their own UV tile, provided that each section is 

exported as a separate object. 

Step 3: Exporting Asset. 

All my assets were exported as an OBJ file as it is the 
most compatible with other software. 

 

Step 4: Texturing. 

All my assets were textured in Substance 3D Painter. 

If you would like to learn more about texturing in Adobe 
Substance 3D Painter, here if a link to their YouTube channel. 

https://www.youtube.com/@Substance3D 

Step 5: Importing asset into Blender. 

Import Mesh into Blender 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 6: Attaching textures in Blender. 

This can be done by dragging and dropping the PNG files from File Explorer, straight into the node graph under the 
‘shading’ tap in Blender. This should drop an image texture node that can be plugged into the Principled BSDF node. 

Alternatively, right-clicking, pressing ‘Add’ and searching ‘image texture’ will drop the same node. Then just press 
‘Open’ and direct it to your PNG file from there. 

 

 

 

The following texture maps should be plugged into 
the relative inputs. 

 

All maps are plugged in using the ‘color’ output 
other than the metallic map which is connected via 
the ‘Alpha’ output. 

 

Make sure that the ‘color space’ for each texture is 
set to ‘non-color’ apart from the base colour which 
should be sRGB. 

 
Usually, when connecting a normal map, this 
node is used. However, for the exporter script to 
include the normal map in the sdf file. This node 
must be removed. 

Step 7: Import the exporter script and run. 

My script is made to export meshes and textures from Blender in a format that can be used in Gazebo. 
Import it by copying and pasting the script into the ‘scripting’ tap in Blender. 

Running the script will create a folder for each mesh imported into Blender. Each folder will contain a 
COLLADA (.dae) file, a copy of each texture used, and a .material file which is used by Gazebo Classic. 

The script will also create an .sdf file and a .config file. 

The script will loop so that multiple assets can be used in Blender, and it will create a folder for each 
mesh with its corresponding textures and .material file. 

Run the script by clicking the play button at the top of the screen. 

Please note that the script will only run if the blender file is saved somewhere on your machine. 

 

 

Useful notes: 

 Upon running the script, you will be asked to select a location to save your export files. It is 
recommended to create a new folder to export into. 

 Folders will be named after the object name in the Blender outliner so make sure objects have 
a recognisable name. 

 The model as a whole will be named after the Blender file name so make sure this also has a 
recognisable name. 



Using the environment without the roof: 

If you would like to use the environment without the roof, 
this image shows the link to the roof geometry in the sdf 
script. 

If you comment this section out. The environment will 
load without the roof mesh. 

 

 

 

 

 

 

 

 

 

 

 

Robot Challenges: 

I have created a small room as an extension of the environment, its purpose is to create challenges for robots. The image below 
highlights the features of this room and what obstacles it includes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pipes with varied hights 
can be used to test how 
small of a scape certain 
robots will fit through. 

Holes in the ground can be 
used to test whether 

robots can detect them. 

Uneven ground and rubble 
to test how well robots 

perform in uneven 
environments. 

Metal barriers provide a 
challenge for robots. 

Metal grate. This could be 
mistaken for a hole for 

some robots. 
Ramps, which are 

sometimes mistaken for a 
wall and therefore 

avoided. 

Clutter. Useful for testing 
whether objects that are in 

the way will be avoided. 



Below are some other areas of the environment 

 
 
 
 
FAQs: 
 
What are texture maps?  
My assets come with 4 texture maps attached. These include: 

 Base Colour – This holds all the colour data of an object  
 Roughness – Controls how rough or shiny an object is, and where the rough or shiny areas are. 
 Metalness – Controls how metallic an object looks. 
 Normal – Adds bumpiness to an object e.g. cracks, concrete texture or wood grain. 

The only texture map that is required for a very basic texture is the base colour map. The others will only enhance the overall 
texture. 
Texture maps will usually be a PNG image file that is projected onto the model using it’s UV shells.  
If you would like to learn more about what ‘UVs’ are, here is a useful link: 
https://www.pluralsight.com/blog/film-games/understanding-uvs-love-them-or-hate-them-theyre-essential-to-know 
 
What file format should I use? 
All my assets have been exported as OBJ files, which just hold the mesh alone, they do not store texture information. I have 
chosen to use OBJ files as they are the most compatible with other software. 
My blender script outputs COLLADA files (.dae). This is a similar alternative to an OBJ file that is the most compatible to use in 
Gazebo. 
 
 
 
 
 
 
 
 



Below is a representation of what the Blender exporter script will output: 
(This will be an example of if your model was split into 2 objects. The exporter will create as many folders as there are objects.) 
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.material 
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Base_Colour 
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Object2 
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This folder will not be created automatically.  

As mentioned before, it is recommended to 
create a folder to export into, so this folder 
will have to be created my yourself before 
running the script. 



My File Structure. 
 
For anyone who might like to carry on with this project in the future or edit any of my assets, here is an explanation if my file 
structure and where you can find everything you will need. 
 

 
 
 
This image shows my Maya project files. I have created a separate 
project for each asset. Each is named accordingly. 
 
You will find a ‘Completed Assets’ folder which contains the SDF 
folders for all assets. This will include all completed environments 
and small individual objects. 
 
 
 
 
 

 
The image below shows the files that are inside each of the project folders shown above. These are the files that Maya 
generates automatically when creating a project, aside from a few that I created myself.  
To use this project, most of these files can be ignored. The only ones that you will need are: 

 
 ‘scenes’ – This is where you will find all the Maya files. 
 ‘textures’ – This is where you will find all the texture files. 
 ‘assets’ – This is where you will find all the OBJ files for each 
project. 
 ‘images’ – This is where you will find the HDRI files and some 
screenshots that I have taken. 
 ‘blenderFiles’ – This is where you will find blender files and any 
files exported from blender. (Not every project will have this folder). 
 ‘substancePainter’ – This is where you will find all the Substance 
Painter files where I have created the textures for each asset. 
 
 
 
 

Media such as still renders and animations of the whole room can be found in the images folder under screenshots or 
animations. The individual render frames can be found in the renders folder.  
Still renders of the individual assets can be found in their respective ‘Screenshots’ folders found in ‘images’. 
 
Reference Material 
All reference material that I used for all projects can be found in a PureRef file, which can be found in the ‘References’ folder. 

 
Section 1 includes real life images from different 
industrial environments. 
Section 2 includes references for 500L Drums which 
were used in one of the ‘Drum Store’ environments. 
Section 3 includes images of small objects used as 
‘clutter’ in the environment. 
Section 4 includes images of 3D models of industrial 
assets; this helps to visualise a simplified version of 
the objects. 
A link to download PureRef can be found here: 
https://www.pureref.com/download.php 
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