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Which Cow is Most Lame? Redefining 
Lameness Assessment Using Hierarchy
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How are training videos 
labelled to teach the machine 

about lame cows?
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30 videos

Gait scoring:
5 experts, 3 rounds
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Traditional gait scoring from 5 experts 3 
rounds

Intraobserver reliability

ICC = 0.49 - 0.73 (0.62 ±
0.09) 

X 3

Interobserver reliability

ICC = 0.42 - 0.47 (0.44 ±
0.02) 
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How many experts and how many rounds 
do we need when using gait scoring?
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30 videos 4 experts
Lameness 
hierarchy

435 pairwise 
lameness 

comparisons

EloSteepness

Gait scoring:
5 experts, 3 rounds
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Lameness hierarchies from 4 experts

Interobserver reliability

ICC = 0.81

Sheng et al., submitted



11

Lameness hierarchy based on pairwise 
assessment VS absolute gait scoring
The Spearman’s correlation coefficient r = 0.77
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30 videos 4 experts
Lameness 
hierarchy

435 pairwise 
lameness 

comparisons

EloSteepness

Gait scoring:
5 experts, 3 rounds

22 crowd workers 
from Amazon MTurk

Lameness 
hierarchy

EloSteepness

Sheng et al., submitted



13

Lameness hierarchy from all experts VS all 
crowd worker Interobserver reliability ICC = 0.85
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More efficient algorithms
- Reduction of 61% pairwise comparisons
- Minimum of 8 crowd workers
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What’s next? – Longitudinal tracking of 
lameness within each individual
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What’s next? – Validation from hoof 
pathology and cows’ response to treatment
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What’s next? –
AI?



22

Take home message
• We constructed lameness hierarchy by comparing 

which cow is more lame between every 2 cows
• Experienced assessors show higher interobserver 

reliability (ICC = 0.81) when using lameness 
hierarchy approach compared to traditional gait 
scoring (ICC = 0.44)

• The lameness hierarchy by crowd workers is in 
high agreement with that from experienced 
assessors (ICC = 0.85)
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Questions?
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