
TurboReg: TurboClique for Robust and Efficient Point Cloud Registration

Motivation & Problem Key Techniques [0] ← TurboClique

[0] A Lightweight Yet Stable Clique for PCR
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[1] Full Parallelism Search for TurboCliques

Results

Accuracy on 3DMatch Dataset

Summary & Takeaway

Key Techniques [1] ← PGS

➢ Analyze. Existing graph-based PCR suffers 
from exponential complexity and poor 
parallelism.

https://github.com/Laka-3DV/TurboReg
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Method Overview

Construct O2Graph → search TurboCliques → estimate 
transformations → select the one with the highest inlier ratio.

SOTA 60+FPS Cross-platformTraining-free

Runtime Comparison

+ →

Point Cloud Registration (PCR)

Align two 3D scans captured from different viewpoints.

Challenges

#Corr

Time/Mem

3DMAC (CVPR-23 Student Best Paper)

Accuracy – SOTA
Efficiency
⚫ Slow (< 1FPS)
⚫ Out of memory

“Can we make Point Cloud Registration both 
accurate and real-time?” 

Core Idea: No more Maximal Cliques.
A lightweight, PCR-tailored TurboClique.
A parallel search scheme — PGS.

Core: Enumerate maximal cliques on a compatibility graph.

Maximal Clique

Stable

Large → Expensive

TurboClique

3-clique →  Lightweight

Strict Compatibility

→ Stable

➢Core: Search TurboCliques 

around pivots defined by high 

SC2-score edges.

➢Complexity

➢O(N) on CPU

➢O(1) on GPU → 60+FPS

→ Speedup ×200+
Select top-K1 pivots by SC2 scores → Search all 3-cliques 

around each pivot → Retain top-K2 TurboCliques (K₁×K₂ total).

➢ Redesign. TurboClique & PGS bring 
lightweight, fully parallel graph reasoning 
tailored for PCR.

➢ Achieve. Real-time (60+ FPS), training-free 
registration with SOTA accuracy.
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