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clear all;

I=imread( E%. jpg’ )
hsv=rgb2hsv (I1) ;
h=hsv (:, :,1):% &8
s=hsv (0, :,2):% HE
v=hsv (:, 1, 3) ;% BAE

SgH=0. 02; Heu=0.15;% 4FE D EIHZHH
m=h-Heu; m(m>0.5)=m(m>0.5)-1;

m=m. "2; m=exp (-m/2/SgH/SgH) ;

mH=m;

SgS=0.30; Sat=1.00;% FFEDHE ZHHH
m=(s-Sat). "2; m=exp (-m/2/SgS/SgS) ;
mS=m;

hsv (:, &, 3)=mH. *mS;
[2=hsv2rgb (hsv) ;

montage ({11, 12}) ;
imwrite (12, 02. jpg’);

BFEOBDEEZME L TETET 5 (2/2)

bwareaopen (bw, 500) ;

% 500EY ILKRFE DA T FEHIR)
imfill (bw, holes’);

% INEZELY DAY ‘

FEERTLE: >

bwboundaries (bw, ' noholes’) ;

h REFRERET S

regionprops (L, 'Area’, Centroid’, MajorAxisLength’, MinorAxisLength');
% miE. =D, B, BEEEHT S



bw=imbinarize (rgb2gray(12)) ;
bw=bwareaopen (bw, 500) ;% 500px | & % HIlf&
bw=imfill (bw, holes ) ;% yN&%EY D3RF

figure(1);
[B, L] = bwboundaries (bw, noholes ) ;% IER{EZHRET S
rgb=label2rgb (L, @jet, [.5 .5 .5]); % EfEFEED S XILITH
imshow (rgb) ; hold on
for k = 1:1ength(B)

boundary = Bik}; % EREZEDLE

plot (boundary(:, 2), boundary (:, 1), w", LineWidth", 1)
end

figure(2);

imshow (bw/3) ; hold on;

stats =

regionprops (L, "Area’, Centroid , MajorAxisLength’, MinorAxisLength');

for k = 1:length(B)

cent = stats (k). Centroid;% ZEil»
area = stats(k).Area; % mEiE
D1 = stats(k).MajorAxislLength;
D2 = stats(k).MinorAxisLength;
radii=(D1+D2) /4; % HF

string= sprintf( %3d", round(radii));
text (cent (1,1)-10, cent (1, 2), string, 'Color', ¢', FontSize',12)
hold on; viscircles(cent, radii);

end

wi S &
L2 -+ ita
& DY
S H §E
#k = Y=
5 ™V
5N s ol
AN SURE]

» &
BED imbinarize (x) ; bwareaopen (bw, 20) imfill (bw, holes’)
B8 EfEZE B 2060 wILKRFHED NEEY DAY

Ty hEHIR



RED
B Z

EAXTOTI LD
& & mig & EtE Mg o

53152185

136
72 357 108 1571 38
5886 153 23 197

7
36 95 2

66 76 38 " 52
48 29

EIEERDEEZ
17"y 1hh & L THIHE

6. 77> x7 bt &5

6.1 REDRH & 2VE D ¥
(6.2 HEPXFOBRE & Rl ]
63 ENBEHN A THREORELN

6.4 FZEFEHICLDA Ty MEHE




FFIHNXFER5H (OCR)
FEXOHF (0~9) ZHEEMTHIRIT 2 HE

HOG D 414
Ry ML AEEE « E
4

RIMPWVHKRETE TERW FHZEATLEL

CellSize =[2 2] CellSize = [4 4] CellSize = [8 8]
Length = 1764 Length = 324 Length = 36

https://jp.mathworks.com/help/vision/ug/digit-classification-using-hog-features.html
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MATLAB: Computer Vision Toolbox

o O—F —#%H F detect FAST Features % {5 Ff

o BN LIS FREAK (Fast Retina Keypoint) 30 7R ¥
o Ry MLEOFIED1E/NI > JiEft A FE A

https://jp.mathworks.com/help/vision/ug/video-stabilization-using-point-feature-matching.html
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M-estimator SAmple Consensus (MSAC) )J_ - X
TNTYZXLIZEY, 7L—LED At fIfE & E ik

T74VEBRAONIMNIHET S

a, az; 0 acosf —acosf O FITEE)

a, a, O . asin @ acosf 0 tx =_9-165

te t, 1 ty t, 1| v TP
6 DOD/INT A —&K 4 DOD/INT X —X& a = 0.9966

NP 6 = 0.0078
estimateGeometricTransform2D(..,'affine'); ICETEDHD



LD A ZIRRZE L ENT 5

FTLOKER BMEOT Yy TF O AERALT
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MATLAB: Computer Vision Toolbox
o O —F —1&H | detect FAST Features % {3

o BN | JLIL FREAK (Fast Retina Keypoint) 507 F
o Ry MILEOFIGDFIE/NI > TR % F A

https://jp.mathworks.com/help/vision/ug/video-stabilization-using-point-feature-matching.html
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M-estimator SAmple Consensus (MSAC) f B Ez\%ﬁﬂi
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a; a3 0 acosf —acosf O P72

a, a; O asin  acosf® 0 b = 0.239

b t, 1 L, t, 1 t, =—2.11

6 DD/INT A —X 4 DOD/INT X —X& a = 1.001
ICETIED B 6 =224

estimateGeometricTransform2D(..,'affine’);

MATLAB (Computer Vision Toolbox) M

AT S 1O bODER
assignDetectionsToTracks EBHOAT S 10 FOBIMDIZHOARTD 5w IADEIND YT
configurekalmanFilter AT 1 0 bOBMDIZHDTILY > T+ LI —DVERK
vision.KalmanFilter AITEME. RRE, SEOMREHEERZEDHIEIDIEE
vision.HistogramBasedTracker Histogram-based object tracking
vision.PointTracker Kanade-Lucas-Tomasi (KLT) 7L U X L& EA U ET ARDROBN
vision.BlockMatcher AA—SHFIEEET A JL—LBOBEOHEE
vision.TemplateMatcher AA—SHTHFT T L— bt

EBEHE
opticalFlow ATF 4 DL JO—AT0=IENIT AT I
opticalFlowFarneback Farneback A& ERULTAT T« DL JO—&#EI AT I
opticalFlowHsS Horn-Schunck A% EB L TA T« AL JO—EHES AT T I~
opticalFlowLK Lucas-Kanade i&&@RAL CATT v L JO—&"HEI D AT I -
opticalFlowLKDoG Object for estimating optical flow using Lucas-Kanade derivative of Gaussian
vision.BlockMatcher AA=DHEFLEET A T —ABDEEOHE
vision.TemplateMatcher AA=SNTCDHFT > S L— hoigth

https://jp.mathworks.com/help/vision/referencelist.html?type=function&s_tid=CRUX_topnav
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MATLAB
REFE (YOLO) ZERULEEATZ T U hotkit

x ~
YOLO Decode
Network Predictions
Feature Map
Predictions
Conv %%gguh ReLu 3 0“"3‘13‘
QDb Y - nca\-,ena

Base network Conv Batch ReLu Conv Conv Batch ReLu Conv
layers norm norm

O*"-*Q-'{W}—ll-{ -0-0-0)] -I

You Only Look Once (YOLO) % 3E 2% 94~ % B%4 yolov3ObjectDetector 7Y
MATLAB (Computer Vision Toolbox) ICFAE I LT3

https://jp.mathworks.com/help/deeplearning/ug/object-detection-using-yolo-v2.html



MATLAB

EEFE (Deeplab v3+) (CKBTEITAFT—2 3>
o BHIAHZZ1-7V 2y}F7-9 (CNN) TH 3
Deeplab v3+ %#&EF L 7-fl
o fici3, BEE2ERALFY FT7—7
(FCN). SegNet., U-Net &

https://jp.mathworks.com/help/vision/ug/semantic-segmentation-using-deep-learning.html

REFE (U-Net) ZERUIZYILFANRYT NLVEERD
YTV BIOA T3>

Mask Channel Labeled Image

Asphalt
Water_Pond
Water_Lake

| Sand_Beach

| Grass_Laws

| LowLevelVegetation

| Rocks

Buoy
OrangelandingPad
WhiteWoodPanel

| BlackWoodPanel

PicnicTable
LifeguardChair
Person
Vehicle
Building
Tree
RoadMarkings

Infrared Channel 1
Infrared Channel 2

Infrared Channel 3

RGB Image
(3 Color Channels)

7Fv 2 (BT5—3+EFKA3I+TR71)

https://jp.mathworks.com/help/vision/ug/multispectral-semantic-segmentation-using-deep-learning.html



EEFE (SegNet) =AU
YTV TOAFT—2 3>

VGG16 IR EDSBRIFEZBHRY N DJ—D%Z 5 72N
SegNetlLayers O~X> RZEFEALUT.
ESILLNILDOSR)IAFTZEITTED

https://jp.mathworks.com/solutions/image-video-processing/semantic-segmentation.html|

MATLAB (Computer Vision Toolbox) M

AT D1 Mo FHE

trainRCNNObjectDetector

trainFastRCNNObjectDetector

trainFasterRCNNObjectDetector
trainSsD0ObjectDetector

trainYOLOv20bjectDetector

A A= AFIUDNAEERRTER

trainImageCategoryClassifier

bagOfFeatures
imageCategoryClassifier
invertedImageIndex
evaluateImageRetrieval
indexImages

retrieveImages

R-CNN FBSREA S 0 HetHesoty s
Fast R-CNN SEEFEA T 2 MaligosdE

' Faster R-CNN BEZEA TS 17 Matbisn®H
Train an SSD deep learning object detector

Train YOLO v2 object detector

- A= hrdUaRsEa¥E

| bag of visual words A7 =14 |

Predict image category
Search index that maps visual words te images
Evaluate image search results

Create image search index

A= 2y FTOMMIA X — SRR

https://jp.mathworks.com/help/vision/referencelist.html?type=function&s_tid=CRUX_topnav
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M. IWAHASHI, S. UDOMSIRI, Y. IMAI, Shogo MURAMATSU, “Water Level Detection for Functionally Layered
Video Coding”, IEEE International Conference on Image Processing (ICIP), MP-P3.11, vol.II, pp.321-324, Sept. 2007.
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*EFE

OEMHECER. BREHK. RETEK

- BHRAIHZ 2 =TIy T —72 (CNN)
cEpF—bTra—% (VAE) | BOURIER Y b7 —72 (GAN)

g
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MATLAB / Shakes

aN— Move the slider until you get a Click Create Mask tc
\$ B k % ch M | Threshold. d tation of the lungs.
Eb ’J ﬁ ? (S n a eS 00Se anual reshol goor Segme‘n ation ol e lungs save the result.
N —_ » < Image Se jmenter - i
RAUT 3 RcttIdX> . _
Forearpund Folarity Threshold ——@——— [0.505] & Zoomn Opacity m g_) 3.:5
(=} Zoomo:

F—>3>="FEITID -

https://ip.mathworks.com/help/images/segment-lungs-from-3-d-chest-mri-data.html

MATLAB / Watershed

watershed O X>F—2 3> {FRHUTAA—>HNT
B TWDAT ST O NenEtd 3%

https://jp.mathworks.com/help/images/marker-controlled-watershed-segmentation.html




MATLAB / Structure from Motion (SfM)
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detectSURFFeatu res IQUE ST =Rk S OO N =]
- matchFeatures |2 & ) #—iﬂ%(/\ o MILE OIS & IR

https://jp.mathworks.com/help/vision/ug/structure-from-motion-from-multiple-views.html

MATLAB / EED & H & B FF

BAD)\—Y ZFBFr4FEE L TIRE L. € DAZIE
B Ut TS, BT X—LALTE] E)T"C%éo

* Viola-Jones DTN YA ATEON -y (B ERKE) %#kE
s NX—Y DHFNCIFFEBFADONEET ILEER
- Kanade-Lucas-Tomasi (KLT) 77 /L 3 U X L THEE S % 1B B

https://jp.mathworks.com/help/vision/ug/face-detection-and-tracking-using-the-klt-algorithm.html



Y7 b x7EE (MATLABZ O S T L)

N—Fx7EE (MATLABE OB Arduino. Jetson)

AR & B E&IL (GPU. CUDA)

Af (R~v—FrE Y, ZREATEEEM)




