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Our VMA Vision 
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Å Geometry-aware filtering 
ω Fast randomized algorithms 
ω Efficient inference models 
ω Deep learning innovation 

 

 
 

Å Visual place/scene recognition 
Å Object recognition, localization 
Å Human re-identification 
Å Action recognition, tracking 

 

How: model, solve, compute 

Holistic (Computer/Robotic) Vision 

 
 

ω Real-time camera pose localization 
ω 3D environment mapping 
ω Depth and motion estimation 
ω Large-scale urban reconstruction  

 

Reconstruction Recognition 

Key techniques 

Geometric Reconstruction meets  
Semantic Recognition for 3D holistic vision: 
Real-time, robust, geometry-centric vision 

ÅMultiple sensors 
ÅModern vehicles 
ÅMoving robots 
ÅOpportunistic scan 

WhereΥ ƎŜƻƳŜǘǊȅΣ ƭƻŎŀǘƛƻƴΧ WhatΥ ǎŜƳŀƴǘƛŎǎΣ ŀŎǘƛƻƴΧ 

ÅMobile cameras 
ÅBig visual data 
ÅRich annotations 
ÅPowerful machine 
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/h59 ώ9//±Ωмпϐ 
Feature matching 
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Camera pose rec. 

SLAM-O [xyz] 
3D object prop. 

3D vision & percept. 

Fine-grained 
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aIL/ ώ²!/±Ωмпϐ 
Recog & Co-seg. 

tL{! ώ/±twΩмоōϐ 
Pixel-acc. saliency 

Recogn. & segment. 

/[aC ώ/±twΩмнϐ 
Local EAF 

CD{ ώ¢LtΩмпϐ 
Global EAF 

FGI ώ9//±Ωмсϐ 
Sparse to dense 

Edge-aware filtering 

taC ώ/±twΩмоϐ 
Local optim. 

SPM-.t ώL//±Ωмрϐ 
Global optim. 

5CC ώ/±twΩмпϐ 
Generalized 

 Efficient inference 
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Å Scene flow 
Å Robust SLAM 
Å Motion seg. 
 
Å Text detection 
Å Place recogn. 
Å Scene labeling 
Å Action recog. 

 
Å Deep learning 

Current topics 

 
Å Photo refocus 
Å Rain removal 
Å Image stitching 
Å Multi-scale dec. 
Å Structure extra. 
Å Image warping 
Å Colorization 

Comp. imaging 

 
Å Depth enhance. 
Å Slanted stereo 
Å Optical flow 
Å Live FG segment 
Å 3D city recons. 

Scene structure 
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Localizing 3D object proposals 

3D object 
proposals 

Camera pose localization 

Dense depth & motion 

Action recog. w/  min. labelling 

Stitching & visualization 

Feature matching and mapping 



Related VMA Tech 
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#1 Perceiving Depth & Motion for AS:  Matching 
A general, efficient discrete optimizer for stereo & flow & etc 
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Å A simple formulation w/o 

Á complex energy terms  

Á a separate initialization 

Å Achieved top-tier perform., 

even when compared to 

task-specific techniques 

Å Applied on the full pixel 

grid, w/o coarse-to-fine 

* Y. Li et al., ά{ta-BP: Sped-up PatchMatch .ŜƭƛŜŦ tǊƻǇŀƎŀǘƛƻƴ ŦƻǊ /ƻƴǘƛƴǳƻǳǎ awCǎΣέ L//± 2015 (Oral) 

V General MRF for labeling problems 
V Superior for huge label spaces 
V 50-100x faster than [PMBP] 
V Edge-aware filtering + PM + BP 
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