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Physical unit mismatches occurs when performing 
incorrect operations according to dimensional analysis 
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What types of unit mismatches developers make? 
Long story short…
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We found that in the robotics domain, developers perform 
both unintentional and intentional unit mismatches



Methodology
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The large codebase makes it challenging to 
manually search for unit mismatches



Phys uses names and ROS assumptions to infer 
the physical units and detect unit mismatches
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We executed Phys on its dataset and obtained  
115 files with errors
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We manually analyzed 180 errors, validated 
with two authors and created a taxonomy
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We encountered three high-level categories 
and eight sub-categories of unit mismatches
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Developers reuse constants and errors to 
perform calculations and comparisons
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Differential Drive manifests when working 
with differential wheeled robots
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By understanding how robot developers 
introduce physical unit mismatches we can…
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Inform the teaching of robots 
software development to avoid 

unforced unit mismatches

Improve tooling that effectively
distinguishes the different 
types of unit mismatches

Multiple File 
Analysis

Context-dependent 
Analysis

Domain-specific 
patterns
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