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Accurate and Efficient Stereo Processing by Semi-Global Matching and Mutual Information
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Georg Klein, David Murray, 2007, ISMAR
Parallel Tracking and Mapping for Small AR Workspace
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Mutual Information
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e Cost Function

L(p,d)=C(p,d)+min(L(p-r,d),L(o—r,d-0)+P,L(o—r,d+1)+FP,minlL(p-ri)+F,)

—minL,(p = r.k)

= Crnax + P2

" “Tmax

« %3S Cost A&t
S(p, d) =2 Lr(p, d)
pixel pUl Al S(p,d) It &2 dE Disparity=2 & &

» Disparity with Median Filter

s a2 o &2 A0l £(3X3) WindowE It &l Median filterE Disparity Image0fl AE.

e Occlusion =&

D = Dbp —if | Dbp = qu |S11q :ebm(p’ Dbp)
" | D,, —otherwise.
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e OpenCV
SGBM function
(Semi—Global Block—Matching)

ffeanfiguration of the algarithi
int mindisp = 0

Int maxdisp = 368

int channels = ml.channels( )

fiprefilter values
int SADsize = 9:
int Pground = channels+EA0size+340size!

fipostfiltervalues

int displ2MaxDiff = 2
int preFilterCap = G623
int uniqueness = 10;
int speckleWs = 100;
int speckletize = 32
boal orig=Falseé:

Steren3GEM sgbm(mindisp, maxdisp, 34Dsize, G+Poround, 32+Faround,. displZMaxDiff,
preFilterCap, uniqueness, speckleWs, specklelize, orig)

sabm(ml.m2,disp):

Hat disps:
disp.convertToldisp®, CV_8U, 2556/ (naxdisp+1G. )0

ISTHmage\Systentilaboratory,



73

« SAD
Sum of Absolute Difference.
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PTAM Introduce
« Parallel Tracking and Mapping.
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Fig. 1: Tracking and mapping pipeline

<SVO: Fast Semi—Direct Monocular Visual Odometry>
(Christian Forster, Matia Pizzoli, Davide Scaramuzza, ICRA 2014)
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« Monocular Visual SLAM using Key Frame.
» Single Camera.
* Key Frame.
« Bt Video
« Image + Image + Image ... — CHE & File
« Key Frame &= Video
« Image(Key Frame) + & H 2| + & HP| + Image + ... > 2= File

| Key Frame

Image

<At Video>

<Key Frame = Video>
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« Using FAST Algorithm
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or } Corner Pixel

 All much darker than p
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