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Tutorial-6, Wednesday October 26, 2016 

CATBot Localization 

Part 1: Dead-Reckoning 

Mahmoud Abdul Galil 
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CATBot Encoder 

 In order to perform dead-reckoning using the 

encoder, we need to measure the angular 

velocities of the wheels periodically, and have the 

dimensions concerning the geometry of the diff 

drive robot (Wheel separation and Wheel 

diameter) 

To simulate that in Gazebo, we will use the 

information published by gazebo-ros-control 

regarding the published information of the joints 

that we attached controllers to. This information 

is published under the name space /catbot on 

the topic /joint_states 
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CATBot Encoder 
 We will write a node that subscribes to 

/catbot/joint_states  and publishes Pose 

information on a topic with a name of our choice 

(let’s call it /catbot/odometry_pose) 

 Message type of /catbot/joint_states  is 

sensor_msgs/JointState 

 Message type of /catbot/odometry_pose is 

geometry_msgs/PoseStamped 
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PublisherSubscriber.h 
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Ground-Truth Pose 
 If we want to generate ground truth information 

to compare the encoder output, we need to 

extract these information from the simulation 

 Gazebo publishes there information on a topic 

named /gazebo/model_states 

 Message type of /gazebo/model_states is 

gazebo_msgs/ModelStates 

 We’ll write a node that extracts information 

regarding catbot model state and republishes 

them as a Pose message on a separate topic. 

 Let’s call it /catbot/ground_truth_pose 
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ModelStateToPoseStamped.h 



MUSES_SECRET: ORF-RE Project   -   © PAMI Research Group – University of Waterloo 7/22 7 SPC418: Autonomous Vehicles Design and Control- Zewail City of Science and Technology - Fall 2016 

PoseStampedToPath.h 
 Next, we need to collect the stamped poses in a 

path message in order to be able to display it in 

Rviz. 

 We’ll write a node that subcribes to 

/catbot/ground_truth_pose and publishes to 

/catbot/ground_truth_path 

 The node will collect pose information, save 

them in a container with a specified size, and 

updates them whenever a new pose is 

published on the /catbot/ground_truth_pose 
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PoseStampedToPath.h 
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Launch File 
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Ground-Truth vs Encoder 

 Blue line is Encoder 

 Green line is ground-

truth 

 Huge difference due to 

huge model errors 
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