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Introduction

• Constrained Local Model (CLM) Extension  

• Fitting with Intensity and Depth Data 

• Bayesian CLM Framework 

• Likelihood Fusion Strategies 

• Evaluation Results (EURECOM and ISR-Z datasets)
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CLM Fitting with RGBD Data (video) 
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Constrained Local Model (CLM)
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Bayesian Inference CLM
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[P. Martins et.al., ECCV 2012]
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Local Landmark Detectors (SVM)

(+) Aligned Examples

(-) Misaligned Examples

Linear SVM
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Local Landmark Detectors (MOSSE Filters)
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Initial Estimate
MOSSE (ASM)
Linear SVM (ASM)
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Multiple Detectors per Landmark (video)



CLM with Depth Data

• Strategy Employed: 


- Multiple Channel Local Detectors (RGBD - w/ single response map)


- Fast CLM Inference (Gaussian)

RGB Depth
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h(k)

Multiple Channel Correlation Filters
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Example

Minimization across all channels [J. Henriques et.al., ICCV 2013]

[H. Galoogahi et.al., ICCV 2013]


[V. Boddeti et.al., CVPR 2013]



H(D)

Multiple Channel Correlation Filters
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Single Channel vs Multiple Channels Filters
MDFSingle Channel Filters

L1

L3

L5

L6
Red Green Blue Depth Red Green Blue Depth

Patch

14



Depth Data (Noise Removal)
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Response Map Fusion Strategies
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zi = (xi, yi)
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Qualitative Results EURECOM Database
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Results EURECOM Kinect Face Database
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Initial Estimate
Grey
Depth
Grey+Depth AVG
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Initial Estimate
RGB AVG
RGB MAX
RGB MDF
RGB+Depth AVG
RGB+Depth MAX
RGB+Depth MDF
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EURECOM Kinect Face Database

 

 

Initial Estimate
ASM
CQF
GMM3
SCMS
BCLM

Error Standard Deviation

EURECOM Database
624 Images

52 Individuals (14F, 38M)
6 Landmarks

BCLM (MDF)  Area Below 
CDF

Grey 48.2

Grey+Depth 48.4

RGB 54.7

RGBD 56.4
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BCLM MDF EURECOM Fitting (video)



Qualitative Results ISR-Z Dataset
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Results ISR-Z Face Database

Error Standard Deviation

BCLM (MDF)  Area Below CDF

Grey 49.0

Depth 16.6

Grey+Depth 52.5

RGB 61.7

RGBD 65.8
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~250 Images
19 Individuals
58 Landmarks

0 0.05 0.1 0.15 0.2
0

0.2

0.4

0.6

0.8

1

Distance Error Metric (Inter−Ocular Normalized)

Pr
op

or
tio

n 
of

 Im
ag

es

ISR−Z Database (BCLM MDF Fusion)

 

 

Initial Estimate
Grey
Depth
Grey+Depth
RGB
RGBD

21



Conclusions

• Constrained Local Model (CLM) Extension 

• Seamless Fitting of RGB and Depth Data 

• Multiple Channel Correlation Filters (Local Detector) 

• Evaluation Results (EURECOM and ISR-Z datasets) 
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22



BCLM MDF ISR-Z Fitting (video)
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