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Project Wayfinder:
Developing autonomous flight and machine learning solutions 

for the next generation of aircraft
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Project Wayfinder
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http://www.youtube.com/watch?v=WjPt4UMc1CA
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Problem Statement

• Develop a multi-sensor system to deliver on autonomous flight  
(focus on landing)

• Development streams

• Sensing development (cameras, radars, INSs)

• SW development

• Perception development (including ML)

• Target functions

• Large-scale data collection

• Development of perception functions
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Challenges

• Perception development is complex and spans multiple years

• Multi-disciplinary interdependent development streams

• “Clean” data availability is a blocker for ML development

• Visual AI deployment is a bottleneck in the product development 
process, even though it is often considered an “automated process”
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Productizing Visual AI System
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Which Systems?

• Real-time perception systems 

• Inference pipelines with visual AI and classical computer vision (CV) 
modules

• Examples:

• Autonomous driving/flying systems

• Visual inspection tasks (manufacturing, logistics, etc.)
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AI Model Design

• AI model designs receive most of the attention (academic papers, 
media coverage)

• Network architecture has progressed in the last 8 years

• AI model design is the tip of the iceberg

• ML-OPS trend - the rest of the iceberg -
is gaining momentum

8



© 2021 Acubed by 
Airbus

System Productization (MLOPS)
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System Productization Process
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Expensive Cycles
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3-6 
months
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Expensive Cycles
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6 months 3 months 2-4 weeks

Multiple iterations

6-8 weeks



Model Deployment



© 2021 Acubed by 
Airbus

Model Deployment 

• Model deployment (or model serving) is the process of preparing a 
trained AI model (architecture and weights) for deployment

• Language conversion (Python -> C++ …)

• Model optimization: Pytorch -> TensorRT (10x speedup on REsNet50)

• Model deployment is agile, as most operations can be automated
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Plot source::
Accelerate PyTorch Model With TensorRT via ONNX

https://medium.com/@fanzongshaoxing/accelerate-pytorch-model-with-tensorrt-via-onnx-d5b5164b369
https://medium.com/@fanzongshaoxing/accelerate-pytorch-model-with-tensorrt-via-onnx-d5b5164b369


© 2021 Acubed by 
Airbus

Hidden Complexity of Model Deployment

• Real world

• 1 model → inference graph

• Multiple ML models

• Pre/post processing, including multiple traditional CV and ad-hoc 
components.

• Deployment complexity drivers

• Memory footprint complexity dominated by ML models

• Code and software complexity dominated by traditional CV 
components

• Porting time severely dominated by CV/ ad-hoc components 
(minutes vs weeks)
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Model Deployment Approaches

A) Develop on a C++ codebase [scarcity of developers]

B) Hire an army of CV/SW experts to deploy in days [cost/complexity]

C) Minimize amount of deployed solutions [2-stage dev. process]

• Continuous development of ML models, release-staggered 
deployment

• Partial porting

• Test partially-ported solutions with parallel Software In the Loop 
environments

• Use message passing technologies to support cross-language 
communications (e.g., ZeroMQ, RabbitMQ, DDS, ROS2)
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Conclusions

• Development complexity

• Overlooked process bottlenecks

• Model deployment

• Partial porting 

• Software-In-the-Loop testing 
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