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PROBLEM METHOD
Input Sequence of depth frames

Output Registered hand mesh 
corresponding to each depth frame

Challenge For accurate tracking, the 
hand mesh needs to be calibrated to 
the user’s hand shape [1]

RELATED WORK
The most widely used solution is to use 
a data-driven hand model, MANO [2], 
which uses PCA shape blends.

Issue It is learned from 2018 scans of 
31 subjects, and thus cannot generalize 
to unseen hand shapes with 
substantially large deviations from 
training data.

OUR SOLUTION
We propose adaptive MANO (aMANO), 
which augments MANO’s shape space 
with local scale adaptation that enables 
calibrating to users with substantially 
different hand sizes than those covered 
by the original MANO shape space.
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Use modified linear blend skinning (LBS) [3] to avoid stretching artifacts
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where,
𝑅! is the rotation that takes bone j’s rest vector (𝑏! − 𝑎!) to its pose vector (𝑏!" − 𝑎!"),
𝑠! = 𝜙! − 1 𝑏! − 𝑎! ,
𝑊# and 𝑊$ denote the bone weights and endpoint weights respectively

Endpoint weights 𝑊! for the bones in the index finger

Template mesh Standard LBS Modified LBS

Scenario: Scale PIP-DIP bone (blue). Undesired over 
scaling(red) beyond endpoint of the bone in 
standard LBS. This is handled by using endpoint 
weights in the modified LBS.   Our local scale parameters 𝜙 in aMANO compliments 

MANO’s shape space 𝛽

RESULTS
Calibration

Model near depth data
Model in front of depth data
Model behind depth data

Input depth MANO aMANO

MANO mesh 
(in rest pose)

aMANO mesh 
(in rest pose)

Tracking

Input depth MANO aMANO

Dataset, User 𝑑2𝑚!"# (in mm)
MANO aMANO

NYU, User 1 23.2 18.4
NYU, User 2 23.6 19.1
BigHand, User 1 27.7 21.6
BigHand, User 2 23.8 16.0
GuessWho, User 1 19.5 14.2
Captured data, Adult 1 17.8 13.6
Captured data, Child 1 9.2 7.2

*Corresponding author: pmkalshetti@iitb.ac.in

data-to-model error metric
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