
Announcements
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Please return your 
lab kits!

Correction on lab 2: 
use “h100 -80” , not 
“h100”



Class Project Overview

18-848 RadarML

Tianshu Huang
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Project Requirements

● Must involve a machine learning component

○ Training and/or fine -tuning is not required

● Must involve a real radar or wireless system

○ Must capture and/or deploy on/with real hardware

○ Demos are encouraged, but not required

● Groups of up to 4

○ Students with similar ideas / topics should form groups

○ If there are too many groups, individuals or groups of 2 will be 

strongly encouraged to merge

3



Project Resources

Data

● I/Q-1M Dataset (~30h AWR1843Boost, indoor + outdoor + bike)

● Tartan* Pre -Release (~60h AWR1843AOP, indoor + outdoor)

Pre -trained Models

● I/Q-1M (AWR1843Boost):

○ GRT & GRTv2 Model Family

● Tartan* (AWR1843AOP):

○ GRT 3D occupancy model

○ Possible availability of the other GRT family models, GRTv2
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Project Resources

Radar Hardware

● AWR1843AOP lab kits

● Limited number of other single -chip radar kits

○ AWR1843Boost, AWR2944, …

Compute

● Extremely tight due to PSC downtime.

● We can only provide training -class hardware to a limited number of 

groups.

● Have a inference -only or fine -tune-only backup plan.
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● Real time inference on an edge platform (Jetson Nano, Orin)

● Edge cases & failure analysis

● Interference characterization, detection & mitigation

● Cross -radar fine -tuning

● Generalization to different chirp configurations

● Human pose

● Gesture recognition

● ML -assisted SAR

● Radar -language alignment

● Collect & Train with DDM

● …
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Project Ideas



Deadlines & Structure

10/20 Project Proposal

11/12 Progress Report

12/1 -12/3 Presentation / Demos

12/4 Final Report
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Project Signup Document
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https://docs.google.com/spreadsheets/d/1YA -5bwPVAA -IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing

https://docs.google.com/spreadsheets/d/1YA-5bwPVAA-IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YA-5bwPVAA-IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YA-5bwPVAA-IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YA-5bwPVAA-IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1YA-5bwPVAA-IMyIY3IUczN4UVCAfUvD5d9kV2L7FhKg/edit?usp=sharing


Project Proposal
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Don’t wait until you’ve finalized 

your group/project to write the 

proposal!

● Use a draft proposal to 

search for group members

● Reach out to projects which 

you are interested in joining



Next Class

● Brainstorm ideas

● If you have an idea already, please add it to the project list

● We will leave ~30 minutes to discuss project ideas with 
each other at the end of class



Learning on Spectrum

18-848 RadarML

Tianshu Huang
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Learning for Radar

● Lossy Representations

● Lossless Representations

○ Range -Doppler Geometry

○ 4D Spectrum / GRT

● Complex Data

○ Phase Ambiguity

○ Spatial Signals / GRTv2

○ Time Signals
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Learning for Radar

● Lossy Representations

● Lossless Representations

○ Range -Doppler Geometry

○ 4D Spectrum / GRT

● Complex Data

○ Phase Ambiguity

○ Spatial Signals / GRTv2

○ Time Signals
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Point Clouds



Point Cloud Models

● Generally interchangeable with Lidar methods

● Point cloud models

○ NVRadarNet

○ PointTransformer

● BEV projection methods

○ SWFormer

○ PointPillars
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“Flattened” BEV Models
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“Flattened” BEV Models
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Learning for Radar

● Lossy Representations

● Lossless Representations

○ Range -Doppler Geometry

○ 4D Spectrum / GRT

● Complex Data

○ Phase Ambiguity

○ Spatial Signals / GRTv2

○ Time Signals
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Classical Signal Processing Pipelines
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Geometric Doppler
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Geometric Doppler
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Doppler Carries (Messy) Geometric Information

What about dynamic objects?
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Range Doppler

Azimuth



Doppler Carries (Messy) Geometric Information

cos−1(Doppler / v)

dφ

dθ
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Range–Doppler
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Geometric Doppler
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See DART, Appendix A.5 for a (pre -

AI!) formalization



Micro -Doppler

v0

vbody

Range–azimuth Range–Doppler

v0 + vbody
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Micro -Doppler

● People

● Animals

● Wheels

● Propellers

● …
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Micro -Doppler analysis in ISAR - Review and perspectives, V.C. Chen et al, 2009
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Learning for Radar

● Lossy Representations

● Lossless Representations

○ Range -Doppler Geometry

○ 4D Spectrum / GRT

● Complex Data

○ Phase Ambiguity

○ Spatial Signals / GRTv2

○ Time Signals
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I/Q-1M Dataset

• 29 hours o  da a

• 1M radar-lidar-camera 

samples
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Generalizable Radar Transformer
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Geometric Doppler
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Geometric 
Doppler
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Scaling Laws
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Key Results: Towards Foundational Models?



How does GRT look in retrospect,
10+ years after its initial development?

*1 human year = 7 machine learning years
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GRT: What Aged Well?

Overall methodology is robust, and has been independently replicated
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GRT: What Aged Well?

Encoder -decoder 

with positional 

decoder query

A popular choice in 

contemporary 

perception 

foundation models,

e.g. D4RT (CVPR 

Best Paper, 2026)
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GRT: What Aged Well?

Data scaling is highly robust
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GRT: What Aged Poorly?

Phase angle is a bad representation!
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GRT: What Aged Poorly?

Oops!
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GRT: What Aged Poorly?

Azimuth -elevation is also a bad representation!
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GRT: What Aged Poorly?

Lab 2 & Lecture 9/15 Applied ML – What’s wrong with this plot?
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Learning for Radar

● Lossy Representations

● Lossless Representations

○ Range -Doppler Geometry

○ 4D Spectrum / GRT

● Complex Data

○ Phase Ambiguity

○ Spatial Signals / GRTv2

○ Time Signals



Next Class

● Brainstorm ideas

● If you have an idea already, please add it to the project list

● We will leave ~30 minutes to discuss project ideas with 
each other at the end of class
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