Bayesian Constrained Local Models
with Depth Data

Pedro Martins, Joao Faro, Patrick Brandao, Jorge Batista
http://www.isr.uc.pt/~pedromartins
pedromartins @isr.uc.pt

Institute of Systems and Robotics (ISR)
University of Coimbra
Portugal

IEEE International Conference on Image Processing (ICIP) 2016, Phoenix, AZ, USA



http://www.isr.uc.pt/~pedromartins
mailto:pedromartins@isr.uc.pt

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)



CLM Fitting with RGBD Data (video)




Constrained Local Model (CLM)
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Bayesian Inference CLM

b = arg max p(bly) o< p(y[b)p(b)
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Local Landmark Detectors (SVM) -4

Linear SVM
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Local Landmark Detectors (MOSSE Filters)

Regression Problem
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LFW Local Detectors Evaluation
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Local Optimization Strategies &

Patches under occlusion
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Multiple Detectors per Landmark (video)
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CLM with Depth Data

RGB Depth Responses Red Green  Blue Depth
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- Strategy Employed:
- Multiple Channel Local Detectors (RGBD - w/ single response map)

- Fast CLM Inference (Gaussian)
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Multiple Channel Correlation Filters

Local Region Filter

:

Spatial Domain
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Minimization across all channels [H. Galoogahi et.al., ICCV 2013]
[V. Boddeti et.al., CVPR 2013]



Multiple Channel Correlation Filters

Frequency Domain
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Single Channel vs Multiple Channels Filters

Patch :

1 “HY

Single Channel Filters 5 MDF
; TerSs /"
‘ . . w 3 O - . 2
R IR T oA S
: WAY " AN
* 1.3 | X C ‘#\ ‘: FW
% i Ia - .1 e ‘ i\ |
L L] i
2P " ;it tﬁj 4‘ N - 2 Y,
| o 1
N G e S S S
. Red Green Blue Depth Red Green Blue Depth



Depth Data (Noise Removal)

Windowing
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Response Map Fusion Strategies
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Qualitative Results EURECOM Database Q *
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Results EURECOM Kinect Face Database
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BCLM MDF EURECOM Fitting (video)

EURECOM Kinect Face Dataset

Depth Data

bhape Model




Qualitative Results ISR-Z Dataset
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Results ISR-Z Face Database
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ISR-Z Database (BCLM MDF Fusion)

Distance Error Metric (Inter—Ocular Normalized)

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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ISR-Z Database
~250 Images
19 Individuals
58 Landmarks
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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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BCLM MDF ISR-Z Fitting (video)
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Questions?
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