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Motivation – Cloud-Based MR & Robotics

Sources
https://azure.microsoft.com/en-us/topic/mixed-reality/

https://www.microsoft.com/en-us/research/lab/mixed-reality-ai-zurich/
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#1 (Local) Feature Extraction
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Step 1 – Image Retrieval
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Step 2 – Image Matching
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Step 3 – Back-projection
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#3 Pose Estimation (RANSAC)
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Scenarios
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Scenarios – Continuous Deployment

• New feature representations
• From handcrafted to learned
• Change the dimensionality
• Update the learned model

• New loss / dataset / architecture

• Avoid remapping from scratch
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Scenarios – Cross-Device Localization

• Devices with different features
• Legacy software
• Hardware limitations
• Different vendors

• See discussion of limitations
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Scenarios – Collaborative Mapping

• Multiple devices simultaneously
• A common and consistent map 
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Descriptor Translation – Introduction

• Description algorithm

• “Perfect” translation between two algorithms

• Idea: data-driven – approximate this function using MLPs
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Descriptor Translation – Pair Network

• One MLP for each tuple
• Translation loss
• Floating point descriptors

• Binary descriptors

• Descriptor distance

18



Descriptor Translation – Joint Embedding

• One encoder and one decoder 
for each description algorithm
• Triplet margin loss for direct 

matching in the joint space

• Descriptor distance
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Localization

Evaluation – Localization
Continuous Deployment
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Evaluation – Mapping

• Split images in balanced subsets 
(one for each algorithm)
• Standard: each algorithm has 

access to all images
• Real-world: each algorithm has 

access only to its split
• Ours (cross-descriptor):
• Embed: joint embedding
• Progressive: decide online 
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Evaluation – Mapping Details
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HardNet

Evaluation – Mapping Models
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Evaluation – Other Results
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InLoc – indoor localization

HPatches descriptor benchmark

IMW Challenge



Limitations and Future Work

• Same keypoints assumption
• Likely applicable when a single manufacturer is involved
• Cross-detector repeatability?
• Feature inversion to reconstruct input image?

• Translation function issues
• Information loss
• One-to-many associations
• Exploit local / global context to disambiguate?
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