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Introduction & Motivation

• Nano drones (Crazyflies) have a 

15g payload capacity and limited 

sparse sensors

• Minimal data points accumulate 

trajectory drift

• Strict priors (Manhattan World 

assumptions) fail when walls are 

not perfectly Manhattan

Non Manhattan World

Core Idea: Soft Manhattan World

                                                                                                

 

 

                   

 

 

• Encourage, rather than force, nearby 

walls to suit Manhattan World 

conditions (soft Manhattan World)

• Introducing landmark-landmark 

constraints to the factor graph 

framework

Key Formulation

Landmarks should be local, geometrically significant, and non-saturated

Variable error Length-weighted information matrix

Adjacency matrix between 

landmark i and landmark j

“ideal”:  it suits the Manhattan 

World assumption

: ideal orientation 

of landmark 2

Constraint formulation

Soft Manhattan World constraint logic

Classic SLAM optimization by EG-SLAM

Longer, stable walls get higher 

priority over shorter walls

Experimental Results

Sparse custom Crazyflie datasetsDense public datasets

The gist: landmark-landmark constraints in factor graphs!
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