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Arunava (Ron) Majumdar is a Watson and Cloud architect with over 20 years of experience in Software
design and development. He leads the Asset Portfolio Strategy for the IBM Watson and Cloud Platform and
is the lead for the Chicago Center for Advanced Studies. He has been involved with large scale design,
architecture and implementation for IBM clients, helping them successfully through the project lifecycle. He
has architected High Availability and Disaster Recovery solutions with IBM integration products and worked
on performance testing and securing client environments.

Ron started as a software engineer working with Object Oriented Programing languages, Middleware
integration technologies and Relational Databases. He is currently working on Watson services, Internet-of-
Things, Micro-services, API Economy, Hybrid Integration and Pattern-based automation. He is deeply
involved with moving workloads to the cloud and Application Modernization. Ron has several patents and
published assets to his credit and is collaborating with Research faculty and Universities on innovative ideas
and their implementations with emerging technologies. He is also leading several efforts for a
comprehensive innovation strategy for IBM in the Greater Chicago area.
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Designing a Open and Secured framework for Autonomous Racing Car
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Most racing car scenarios are built with manual racing controls. This project is aimed at autonomous 
racing using advanced Machine Learning and Deep Learning algorithms.

Racing cars have always tested the limits of our understanding of path optimizations along with 
acceleration and declaration of the vehicle on a winding track. Once multiple racing cars are introduced 
the driver of the vehicle has to not only optimize the path but avoid any obstacles (cars) in the path. 
This make it a very complex problem to solve for an autonomous vehicle. This project aims to take up 
this challenge in a phased approach.

Phase I (completed): 
Construct a scaled down version of the car. Use the Open Source NVDIA project to build an 
autonomous racing car using Tamya TT02 model and Jetson Nano. 

https://github.com/NVIDIA-AI-IOT/jetracer

Train and follow the road. Train the car on an oval track. 

Phase II:
Connect to the Proximity Network using MQ protocol to the MQ Queue Manager. Build an application 
to connect to the Watson IoT Platform to transfer data to be analyzed. Multiple cars should be able to 
connect to this server and publish information. On the IBM Cloud the data can then be stored on Cloud 
Object Storage bucket. Use Watson Studio and Isaac Sim to build and train models using the data
obtained after every run. Build alternate models using Studio and use Auto AI to check which models 
work better. Create a pipeline of the models to be deployed to the racing car.

https://github.com/NVIDIA-AI-IOT/jetracer
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Individual Race Cars 
communicate with the 
Proximity Network using MQ 
Clustering to transfer data in 
both directions 

Race cars learn about the 
track by driving around the 
track several times within the 
boundaries of the lines or 
walls identified.

Race cars may be trained by 
experts through remote 
controlled driving and by 
analyzing tracks through 
algorithms for path 
optimization

Race cars must also race on 
untrained tracks by learning 
the track for a limited number 
of test runs

Drones can identify, follow, 
report driving data and 

stream video

Data captured at the proximity 
network can be subscribed to 

by the racing team and the 
spectators

Racing teams will be able to 
analyze, retrain and deploy 
models after each race on 

known tracks

All the data, code, hardware details and 
designs will be available as Open 

Source for academic purposes and 
preparation for the competition for the 

next season after the final races are 
completed.

Data and models will be 
analyzed on the IBM Cloud 
using Watson Studio, Isaac 

Sim and related services

All deployments will be on 
RedHat OpenShift on the IBM 
Cloud
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Carbon is a library that can 
work with frameworks like 
REACT, VUE, etc.

Node.js is the server on which 
Javascript can run

JAX-RS is a framework for 
working on REST API in Java

Open Liberty is a server to run 
the Java code on
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IBM DB2

CAR UI
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REACT
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CAR API
Java
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CAR Daemon
Java

JAX-RS
Open Liberty

CAR UI, API and DB2
can run both locally and 
on the Cloud

CAR Daemon and other 
components only 
deployed to the Cloud



Montreal F1 Grand Prix
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Monte Carlo F1 Grand Prix
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Tutorials and documents to guide students to learn the technology
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Building RESTful Web Services with JAX-RS

https://docs.oracle.com/cd/E19798-01/821-1841/6nmq2cp1v/index.html

Open Liberty REST microservices

https://openliberty.io/docs/21.0.0.7/rest-microservices.html

Open Liberty REST Guides

https://openliberty.io/guides/#restful_service

Open Liberty REST Guides

https://openliberty.io/guides/#restful_service

Eclipse Download

https://www.eclipse.org/downloads/

Java Download

https://www.oracle.com/java/technologies/javase-jdk16-downloads.html

https://docs.oracle.com/cd/E19798-01/821-1841/6nmq2cp1v/index.html
https://openliberty.io/guides/#restful_service
https://openliberty.io/guides/#restful_service
https://www.eclipse.org/downloads/
https://www.oracle.com/java/technologies/javase-jdk16-downloads.html
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Carbon Design System REACT Tutorial

https://www.carbondesignsystem.com/developing/react-tutorial/overview/

REACT Tutorial

https://reactjs.org/tutorial/tutorial.html

Eclipse Download for Git management

https://www.eclipse.org/downloads/

Visual Studio Code Download

https://code.visualstudio.com/download

Carbon Design System

Carbon is IBM’s open source design system for products and digital 
experiences. With the IBM Design Language as its foundation, the 
system consists of working code, design tools and resources, human 
interface guidelines, and a vibrant community of contributors.

https://www.carbondesignsystem.com/developing/react-tutorial/overview/
https://reactjs.org/tutorial/tutorial.html
https://www.eclipse.org/downloads/
https://code.visualstudio.com/download
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IBM MQ

https://www.ibm.com/products/mq

MQTT Server on MQ

https://www.ibm.com/docs/en/ibm-mq/8.0?topic=telemetry-send-message-mq-
application-from-mqtt-client

IBM MQ Docker

https://hub.docker.com/r/ibmcom/mq/

IBM MQ Documentation

https://www.ibm.com/docs/en/ibm-mq/9.2

IBM MQ Java:

https://www.ibm.com/docs/en/ibm-mq/9.2?topic=java-mq-classes

https://www.ibm.com/docs/en/ibm-mq/9.2?topic=applications-operations-queue-
managers

IBM MQ Downloads for developers

https://developer.ibm.com/articles/mq-downloads/

https://www.ibm.com/products/mq
https://www.ibm.com/docs/en/ibm-mq/8.0?topic=telemetry-send-message-mq-application-from-mqtt-client
https://hub.docker.com/r/ibmcom/mq/
https://www.ibm.com/docs/en/ibm-mq/9.2
https://www.ibm.com/docs/en/ibm-mq/9.2?topic=java-mq-classes
https://www.ibm.com/docs/en/ibm-mq/9.2?topic=applications-operations-queue-managers
https://developer.ibm.com/articles/mq-downloads/
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IBM DB2

https://www.ibm.com/products/db2-database

Introduction to Database Systems by C.J. Date

https://docs.google.com/file/d/0B9aJA_iV4kHYR1I1Q1MxQ2VzX0U/edit?resourcek
ey=0-m-SoWfxx0CbK6tjYrMttow

IBM DB2 Docker

https://hub.docker.com/r/ibmcom/db2

IBM DB2 Java:

https://github.com/IBM/db2-samples/tree/master/java/jdbc

IBM DB2 Documentation:

https://www.ibm.com/docs/en/db2/11.5

Structured Query Language (SQL):

https://www.ibm.com/docs/en/db2oc?topic=reference-sql

https://www.ibm.com/products/db2-database

https://www.ibm.com/products/db2-database
https://docs.google.com/file/d/0B9aJA_iV4kHYR1I1Q1MxQ2VzX0U/edit?resourcekey=0-m-SoWfxx0CbK6tjYrMttow
https://hub.docker.com/r/ibmcom/db2
https://github.com/IBM/db2-samples/tree/master/java/jdbc
https://www.ibm.com/docs/en/db2/11.5
https://www.ibm.com/docs/en/db2oc?topic=reference-sql
https://www.ibm.com/products/db2-database
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Watson IoT Platform documentation

https://cloud.ibm.com/docs/IoT

Watson IoT Platform tutorial

https://www.ibm.com/docs/en/watson-iot-platform?topic=started-quick-start-tutorial

Eclipse Paho Java library

https://www.eclipse.org/paho/index.php?page=clients/java/index.php

MQTT v 5.0 Specification

https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.docx

Maven:

https://mvnrepository.com/artifact/org.eclipse.paho/org.eclipse.paho.mqttv5.client/1.
2.5

https://cloud.ibm.com/docs/IoT
https://www.ibm.com/docs/en/watson-iot-platform?topic=started-quick-start-tutorial
https://www.eclipse.org/paho/index.php?page=clients/java/index.php
https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.docx
https://mvnrepository.com/artifact/org.eclipse.paho/org.eclipse.paho.mqttv5.client/1.2.5
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Cloud Object Storage documentation

https://cloud.ibm.com/docs/cloud-object-storage

Cloud Object Storage API

https://cloud.ibm.com/apidocs/cos/cos-compatibility

https://cloud.ibm.com/docs/cloud-object-storage?topic=cloud-object-storage-
compatibility-api

Cloud Object Storage Developer Guide

https://cloud.ibm.com/docs/cloud-object-storage?topic=cloud-object-storage-dev-
guide

Python:

https://ibm.github.io/ibm-cos-sdk-python/reference/services/s3.html

Java:

https://ibm.github.io/ibm-cos-sdk-java/index.html

https://cloud.ibm.com/docs/cloud-object-storage
https://cloud.ibm.com/apidocs/cos/cos-compatibility
https://cloud.ibm.com/docs/cloud-object-storage?topic=cloud-object-storage-compatibility-api
https://cloud.ibm.com/docs/cloud-object-storage?topic=cloud-object-storage-dev-guide
https://ibm.github.io/ibm-cos-sdk-python/reference/services/s3.html
https://ibm.github.io/ibm-cos-sdk-java/index.html
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Introduction to Terraform

https://www.terraform.io/intro/index.html

Creating Modules in Terraform

https://www.terraform.io/docs/language/modules/develop/index.html

Terraform IBM Cloud Provider

https://registry.terraform.io/providers/IBM-Cloud/ibm/latest/docs

OpenShift Pipelines Tutorial using Tekton

https://github.com/openshift/pipelines-tutorial

Introducing OpenShift Pipelines

https://cloud.redhat.com/blog/introducing-openshift-pipelines

Creating Tekton Pipelines

https://developers.redhat.com/blog/2020/04/30/creating-pipelines-with-openshift-4-
4s-new-pipeline-builder-and-tekton-pipelines#

https://www.terraform.io/intro/index.html
https://www.terraform.io/docs/language/modules/develop/index.html
https://registry.terraform.io/providers/IBM-Cloud/ibm/latest/docs
https://github.com/openshift/pipelines-tutorial
https://cloud.redhat.com/blog/introducing-openshift-pipelines
https://developers.redhat.com/blog/2020/04/30/creating-pipelines-with-openshift-4-4s-new-pipeline-builder-and-tekton-pipelines


Communication with MQ and the IoT network for transferring data and training models
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▪ IoT Architecture

• Based on the Reference 
Architecture for CTN
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https://towardsdatascience.co
m/why-tesla-wont-use-lidar-
57c325ae2ed5

https://f1tenth.org/learn.html

https://www.donkeycar.com/

https://mushr.io/tutorials/q
uickstart/

https://aws.amazon.com/
deepracer/

https://developer.nvidia.c
om/blog/training-your-
jetbot-in-isaac-sim/

https://towardsdatascience.com/why-tesla-wont-use-lidar-57c325ae2ed5
https://f1tenth.org/learn.html
https://www.donkeycar.com/
https://mushr.io/tutorials/quickstart/
https://aws.amazon.com/deepracer/
https://developer.nvidia.com/blog/training-your-jetbot-in-isaac-sim/
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https://magpi.raspberrypi
.com/articles/make-a-3d-
camera

https://store.opencv.ai/pr
oducts/oak-d

https://arxiv.org/pdf/2112.02205v1.pdf

Learning Occluded Shapes for 
3D Object Detection

https://www.intelrealsens
e.com/depth-camera-
d455/

Stereo Visual Odometry

https://avisingh599.github.io/vision/vis
ual-odometry-full/

https://github.com/avisingh599/vo-
howard08

https://www.cs.cmu.edu/~kaess/vslam
_cvpr14/media/VSLAM-Tutorial-
CVPR14-A12-StereoVO.pdf

Visual Simultaneous Localization 
and Mapping (vSLAM)

https://ipsjcva.springeropen.com/articl
es/10.1186/s41074-017-0027-2

https://magpi.raspberrypi.com/articles/make-a-3d-camera
https://store.opencv.ai/products/oak-d
https://arxiv.org/pdf/2112.02205v1.pdf
https://www.intelrealsense.com/depth-camera-d455/
https://avisingh599.github.io/vision/visual-odometry-full/
https://github.com/avisingh599/vo-howard08
https://www.cs.cmu.edu/~kaess/vslam_cvpr14/media/VSLAM-Tutorial-CVPR14-A12-StereoVO.pdf
https://ipsjcva.springeropen.com/articles/10.1186/s41074-017-0027-2
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Study the work done by the previous teams to build on to the project
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