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Introduction
A hundred years back we witnessed a revolution that brought about a massive shift from old horse
wagons to the newer cars and bikes. We stand at the brink of a similar breakthrough today where we
will soon see autonomous vehicles taking over everywhere.
Autonomous vehicles (AV) have attracted a lot of attention from both industry and academia over the
last decade. We repeatedly hear news from various western cities about their advancements in ML
and AI and the impact that it has had on this field. AVs are also emerging as a reality in some of those
areas, in constrained environments and at a small scale however.
India in particular faces a plethora of overwhelming challenges when it comes to adapting to this
change. In any context, we could agree that we are far from making autonomous cars an everyday
sight on our roads. The various forms of traffic, the inconsistent These challenges however pave the
way for massive opportunities that could be tapped into efficiently under the right research environ-
ment.

Program
The following context presents a brief compilation of discussions of all the speakers during four ses-
sions of the brainstorming session on Autonomous Navigation in Indian Settings that took place in
IIIT Hyderabad on December 20th, 2017.

Session 1:

1. Different problems related to infrastructure, socio-economic issues, political and cultural impacts
2. Should the AV be slower and more fruitful, or faster due to less congestion?
3. Various trade-offs in computer vision between speed, memory and accuracy.
4. Explainable AI considering the fragility of the system Replacing jobs of existing cab drivers that

make sustainable incomes.
5. The philosophy of a no winner-all solution Righteous and robust software required, as safety tri-

umphs innovation
6. Adaptation of technologies being used in aerospace industries (such as autonomous flight naviga-

tion) into self-driving cars. Also using asteroid prediction systems.
7. Retrofitting h/w onto existing technology to progressively build towards a fully autonomous future.
8. Frugality in Indian specific scenarios and how a modular approach can be applied.
9. In-depth discussions on some technical aspects ( Vision and sensor systems, Efficient algorithms)

10. Handling a mixture of autonomous and manually driven vehicles on the road
11. Considering the Indian setting as an extreme case of the western situation
12. OCR on sign boards for autonomous navigation in Indian settings.

The presenters in this session shared their experiences with autonomous navigation, driver assis-
tance and other related areas

Session 2:

1. Large amounts of data available for collection from existing cab services such as Ola/Uber

2. Requirement of a Car-OS

3. Common situation in India where a large crowd of people/animals obstruct the road for long periods
of time. A very safe AV system would completely stop in such cases. Discussed the requirement
of some liberty to slowly push into the crowd with periodic honking to create a path for motion

4. Repeatability of systems, along with automatic calibration.

5. Velocity prediction in light of the environmental conditions

6. The possibility of autonomous vehicles only in Indian Smart Cities and not everywhere

7. Usage of AVs in defence applications and military systems

The purpose of this session was to discuss problems related to collection and usage of datasets in
particular. It digressed towards more general issues as well

Session 3:

1. Global research scope for Indian datasets requires diversity of data across different scenarios and
datasets.

2. Development of an AirSim like model for Indian road scenarios.

3. Discussion on the adequacy of the dataset. More important to know better how to train a model
than reach saturation.

4. Discussion on obtaining vehicle accident data. Simulations of accidents using actual statistical data
suggested.

5. Require an ideal dataset, which is not too hard nor too easy for implementing algorithms on.

6. Retrieval of specific kinds of data from a large dataset was discussed.

7. Simulations for validation of data are needed. Formation of a robust testing simulator framework
is necessary.

8. An inverted approach to the problem as starting off work in rural areas as opposed to urban areas
was suggested. For example, an autonomous tractor in villages. However, rural environments can
be very harsh although not appearing so from the outside.

Final thoughts and other topics on Autonomous vehicles in Indian settings were given and discussed

Final Session :

1. Statistical consistency of datasets with real world data so that behavioural characteristics are accu-
rate is of utmost importance.

2. Not having benchmarks for simple vision systems was suggested, as the dataset might just become
another set for semantic segmentation and not serve the intended purpose of helping AV navigation
in Indian settings.

3. Collection and annotation of data from multiple places across India is required for diversity in data.

4. Setting up challenges like being able to implement zero shot learning on the dataset was mentioned.

5. Integration of the problem with the college curriculum was also suggested.

Conclusions
Beyond the goal of autonomous navigation, AVs have provided impactful solutions to several prob-
lems in multiple areas of engineering that have brought about improvement in safety mechanisms,
better fuel efficiency, and modern assistive technologies. The concept itself has driven the emergence
of a multidisciplinary research platform that will have a direct impact on our lives sooner than what
many of us would have anticipated few years back. In the future, we hope to see autonomous vehicles
become a reality in the Indian society and look towards them becoming an integral part of our daily
lives.


