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Image Processing Toolbox ™

BIRT — X D&

- ERIIRGBF ¥ v R T L DEBERS] (MIINIIDOEET —X) #FEHR/-HD

A DRI (AT Y- 1)

TrIWE) REE VETW) ALTH) ¥

Bm| ?
R:255 R:255 R:255 R:255 R:255 R:255 -]
G:235 G:233 6:232 G:230 G:227 G:223
B:130 B:131 B:128 B:118 B:105 B: 96
R:255 R:255 R:255 R:255 R:255 R:255
G:237 G:234 6:230 G:228 G:223 6:220
B:142 B:137 B:120 B:107 B: 89 B: 78
R:255 R:255 R:255 R:255 R:255 R:255
G:237 G:235 6:233 G:227 G:220 6:217
B:142 B:138 B:128 B:106 B: 81 B: 68
R:255 R:255 R:255 R:255 R:255 R:255
G:234 G:232 6:229 G:225 G:221 6:217
B:134 B:127 B:113 B:101 B: 81 B: 67
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RGBE ZE ] = (RGB) =(1,1,1)
-l - (RGB)=(1,1,0
VTV (~KE) - RGB)=(0,1,1)
5% - (RGB)=(0,1,0
NEVY (fI%e)  (RGB)=(1,01)
i - (RG,B)=(1,0,0)
= (RG,B) =(0,0,1)
B (RG,B) = (0, 0, 0)

HSV £ 22 [
7 :0/10

Hue : ®18

Saturation : ¥E (0 : B/IRE/E)

Value : BRE

Saturation : EE

[ Value : (B/IK /2 (20)
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1] |function [BW,maskedRGBImage] = createMask(RGB)
2 %createMask T hold RGB image using auto erated code from colorThreshplde
% 5E] = createMask(F olds i RGB using
% ode from the co older app. orspace and
% range for each channel of the co 3 The
% segmentation mask is returne f the mask and

original RGBE images is retur dRGBImage.

: erate colorThresholder app on 18-Jul-2823
10 %
11
12
1 nvert RGB image to che co
14 rgb2hsv(RGB);
15
3 BRA= T AT — 16 % Defin hresholds for ch ram settings

oo B 1 :I 2 T t 17 channellMin = 0.968;
18 channellMax = 9.000;
19
2 % hresholds for channel 2 b
21 n = 0.000;
22 channel2Max = 1.000;
24 % Define threshelds for channel 3 based on histogram settings
25 channel3Min = 8.000;
26 channel3Max = 1.000;
27

: FEELTmE e = 28 % Create mask based on chosen histogram thresholds

sliderBW = ( (I(:,:,1) >= channellMin) | (I(:,:,1) <= channellMax) ) & .
(I(:,:,2) »= channel2Min ) & (I(:,:,2) <= channel2Max) & ...
1 (I(:,:,3) »= channel3Min ) & (I(:,:,3) <= channel3Max);

2 BW = sliderBW;
% Initialize output masked image based on input image.
5 maskedRGEImage = RGB;
7 % Set background pixels where BW is to zero
8 maskedRGBImage (repmat(~BW,[1 1 3]))
)
40 end

T TUTITIEALIE [ZIMATLABARZ U S M- B 84 Bl BE !
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Computer Vision Toolbox

Image Processing Toolbox
Image Processing Toolbox AF§
A 2= b ITORAR- bBEUE

EREAR
BAFHEBRLAA-T LTRL
-3
AA—TDT I UBEEER
AA—DOEIALT -3 Em
#
A RA—THEOTERE
3 R 2 — A o A—ZHAE
INAE=RANRD ML A A—SH0I2
O—F&EmRE GPU BA—

Lidar Toolbox

Medical Imaging Toolbox

FFaxzF—>s> # BE® FIU A EEE&

Image Processing Toolbox
- A—TALE. BIREE SURROET

DB, BB, FRES LU XLHAROIZHOEE]
FERELET. FEFITEEOA-SLEFEFFEALT, 1A—P tIAZ T3>, 71X
APL—2322FRTTEET. OV ILRYZATE 2 REAA—D. 3 RTAA—I. FEOA]

Image Processing Toolbox M7 UEMEAT & — MR- A —SALED— 70— ZBELTS
A=Y LI b—3 3 LFEOMR. KEET—Fty bo/ly FUEETO &N TEET. T4
B&CEFADHE. 2> FSRALOEE. EANSLOER. ROI (BEUEE) ORIFETOT N
TILFIAT TOCYTE GPU TEGLTZIOUILESELTEET . FLOV LRy IR
T3 SRFLORMEIFO C/C++ I— FEFHHR— bEnTUET.

Image Processing Toolbox™ [F. -1 X

Image Processing Toolbox AP
Image Processing Toolbox (HEEEZR

A 2R—b, TOAR—bSIUER

A= F=FDA R FETHAR— b AA—TDIAT EDSADER

FREAR

A A= SOEREAEOEHOHERY — L

BAFNTREAA—S LSAPL—23 >

A, B, 000N RTERORT. WEGE. S8y FLOECEIL O-L R
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BEI1VT
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bwareaopen
JAFU A A= SOINEEAT T MBI

A SAETATIROE

X

BW2 = bwareaopen{BW,P)

BW2 = bwareaopen{EW,P,conn}

FREA
Bl2 = bwareaopen(8W,P) (. P EOEILLDPRVTATOERER (AT O ) BIAFTU 14—
DS, A/ AT e FERLET. JOREE EEEN SEINTVET.

BW2 = bwareaopen(BW,P,conn} (Z. FATOHERESEZFEEBLET. JOT. con BAEREEETEELE
ER

1l
v ORI 50 ESEILRBO- A—-SRAOAT S0 O

JAFU A A-SERHDOZT.

[ Bl Copy Command ]

BW = imread('text.png');

E2 bwareacpen FEALT, S4LEN 50 EATLEEOA T DA MEEIBLET.
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Imfllterﬁ*ﬁy& f_— fSp?Cl?.l( xx}_: ,c); % REDOIERK . _ _ _
fimg = imgilter (img,£f); % 74X YU 7 | https://jp.mathworks.com/help/images/ref/fspecial.html
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https://jp.mathworks.com/help/images/ref/fspecial.html
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gabor / imgaborfilt
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HR—FINTWBEFLER 74—~ F (R2019b)

imread () IC& WY R—bFESNTWBEILB7+—<v b

BMP — Windows Ev b=y 7

CUR — Cursor Z 74 Jb

GIF — Graphics Interchange Format

HDF4 — Hierarchical Data Format
ICO—Icon Z74 L

JPEG — Joint Photographic Experts Group
JPEG 2000 — Joint Photographic Experts Group 2000
PBM — Portable Bitmap

PCX — Windows Paintbrush

PGM — Portable Graymap
PNG—R—KZTIWN Ry bT7—0 TF57

PPM — Portable Pixmap

RAS — Sun 7 X X —

TIFF — Tagged Image File Format

XWD — X Window Dump

M http:/lwww.mathworks.co.jp/jp/help/matlab/ref/imread.html

&\ MathWorks'
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HR—FINTVWBHEZ +—< v b (R2019b)

VideoReader ICL W HR—FSNTWBEIFE 7 +—~7 v |

Windows

MPG - MPEG-1

WMV, ASF, ASX - Windows Media® ET 7%
Microsoft® DirectShow® A4 R— b 3T RTOFR

Windows 74k

MP4, M4V - H.264 T> ad— F E5F(Windows 7 D &)
MOV - Apple QuickTime Movie
Microsoft Media Foundation A4 R— F§ 3T RTOFER,

Macintosh

MPEG-1, MP4, M4V

MOV - Apple QuickTime Movie

3GPP, 3GPP2, AVCHD, DV

MOV - QuickTime Movie 3 & T QuickTime Y R—F T 3L AEDER

Linux®
GStreamer 0.10 IBAD 75 74 v cHR— F INBZEROFR

ETDT Iy b7+ —LICHRE
AVIZ 7 4 IV
Motion JPEG2000

Sl http://www.mathworks.co.jp/jp/help/matlab/ref/videoreaderclass.html

&)\ MathWorks
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Microsoft Kinect

o (@ B
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ZZMF) Y=Y TR(V) SE((P) AnI(H)

0 aao Ous

L o

(= =] 2 | 2 video fayer = 18] % T3 mgure 3: Pont Cloud Ployar
|| T2 BE(E) TR(Y) BAQ) Y—LT) FROLUTD D4 FEHW) ALT(H) 3
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e ‘Face’ =4 2L B9 J\¥5 oo %ﬁﬁi
7° D 7‘\5 .lA a MACHINE LEARNING .
‘Helmet’ - - SR :

E[E5Ea
If brightness > 0.5 Deep Learning
then ‘Helmet’
If edge_denSity <4 and major_aXiS >b CONVOLUTIONAL NEURAL NETWORK (CNN) %}Eﬁi
then 7oe _
— _{ , [95/: ] 2T
o : :
SEINES /

A3 SR EDHBIETEEZRRE LYY 2 lF \\‘
BRI TRRELYIY 2. ETEa X b/ ZERRY) L) o T 12hE L
ZEPEMICED EO—T 4 VY IHEMIC
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85 T T

- ImageNet7T—&Xt v b TEH
- 10007 7 A D4R

ResNet-50

Inception-v3

. Inception-ResNet-v2
ResNet-101 . .
.Da‘kNet-sii

NASNet-Large

W 2B \i = V N B @EfricientNet-bo DenseNet-201 7
" Hb :L_ >Z ; DarkNet- 1999 @ NASNet-Mobie
. [ ]
FOr- MobileNet-v2 .
g ResNet-18 VGG-16 VGG-19
g
E .GngLeNet
65 -
.
ShuffieNet
80 - |
SqueezeNet
55 |- -
AlexNet
50 | | | | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 15 20 25 30 35 40

EgEEFAODERE=_2—FI) v b7 —2 - MATLAB & Simulink -

Relative Prediction Time Using GPU

MathWorks H 7
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https://deeplearning.cms.waikato.ac.nz/user-guide/class-maps/IMAGENET/
https://jp.mathworks.com/help/releases/R2024a/deeplearning/ug/pretrained-convolutional-neural-networks.html

ZDIEFHDRRY TCOERFE,

(COCOT—% Ly hTFB)

i person: 0.99368 "
rson: 0.99131 BEEOE) D o 0100036
( :
|

« R-CNN 773V —
« SSD
« YOLOv2/v3/v4/X

Segnet
« U-Net
e Deeplabv3+

R . HRNet

4\ MathWorks

Computer Vision Toolbox
Deep Learning Toolbox

Mask R-CNN
SOLOv2

OpenPose
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https://github.com/matlab-deep-learning/pretrained-deeplabv3plus
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Cellpose : BBERBIROMI 7 X T —> 3>~ !j 023b

Demo

Input image

- BEWEBEGROMBEOXE IS Ay TF—2 g
D-ODEFFEEFAETIL

D FUSFAT R TEBL AL

cyto2 Detected: 16 Cells

- 2D/3DDET AV T— 3V

Refine Cellpose Segmentation by Tuning Model Parameters -
MATLAB & Simulink - MathWorks HZ

Cellpose Library 36



https://www.mathworks.com/matlabcentral/fileexchange/130629-medical-imaging-toolbox-interface-for-cellpose-library
https://jp.mathworks.com/help/medical-imaging/ug/refine-cellpose-segmentation-by-tuning-model-parameters.html
https://jp.mathworks.com/help/medical-imaging/ug/refine-cellpose-segmentation-by-tuning-model-parameters.html

4\ MathWorks

rtasay b XAVTF—avETIL

4\ Figure 40 a -

File Edit View Insert Tools Desktop Window Help -

Deéde @ 08 R [E

Get Started with Segment Anything Model for Image Segmentation - MATLAB & Simulink - MathWorks HZ
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Image Processing Toolbox™
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https://tfhub.dev/s?deployment-format=lite
https://www.mathworks.com/help/deeplearning/ug/deploy-super-resolution-application-that-uses-tflite-model-on-host-and-raspberry-pi.html
https://www.mathworks.com/help/deeplearning/ug/deploy-super-resolution-application-that-uses-tflite-model-on-host-and-raspberry-pi.html
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https://jp.mathworks.com/help/deeplearning/ug/gradcam-explains-why.html?searchHighlight=Grad-CAM&s_tid=doc_srchtitle
https://jp.mathworks.com/help/deeplearning/examples/understand-network-predictions-using-occlusion.html?searchHighlight=Grad-CAM&s_tid=doc_srchtitle
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Computer Vision Toolbox

pointCloud # 7 ¥z /7 b: RET—XAVTF

pointCloud A 7>z 7 b mBfT —X DOV TFF TP/ b
ptCloudOb]j =

pointCloud with properties:

Location: [32X1084 X3 single] -« [&VJ]EE@%
Color: [] - B
Normal: []
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Count: 34688
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https://localhost:31515/static/help/vision/ref/pointcloud.findnearestneighbors.html
https://localhost:31515/static/help/vision/ref/pointcloud.findneighborsinradius.html
https://localhost:31515/static/help/vision/ref/pointcloud.findpointsinroi.html
https://www.mathworks.com/help/vision/ref/pointcloud.findpointsincylinder.html
https://localhost:31515/static/help/vision/ref/pointcloud.removeinvalidpoints.html
https://localhost:31515/static/help/vision/ref/pointcloud.select.html
https://www.mathworks.com/help/vision/ref/pointcloud.html

&\ MathWorks

Computer Vision Toolbox

AR D= DERA Y —IL

B4 e
pcshow RERTDI-D DIELEY — I
pcviewer RRREEEE MEBHPEW) Z2RL—XICKRRT H7-HDY—IL
pcshowpair 2ty b DREEDLEEY — L
pcplayer REDHEZRTYT 270DV — L
pcshow pcviewer pcshowpair

pcplayer

Difference Between Two Point Clouds

Lidar Point Cloud with Intensity

N—F ¢ LB ECHRAE



Lidar Viewer App

REFDAIGML, FIALE, Y1V iIRE. @B

AR VIEWER MEASUREMENT

Colormap Red to Blue ~ XY View E Bird's Eye View 3 [N X
I ] - Ego Direction o e 9 Hide Ground £13 View Clusters
Colormap Value Z Height ~ Background W@ YZ View B Chase View : 2o ] [
W Import "’AVI' - Custom Restore =4l &
sion - Point Size J

W XZ View B Ego View Views + Default View

3 Browser

From Workspace_PointCloud_1

Workspace_PointCloud_1

it Cloud Information

se Name \ From Workspace_Po
i 7 F;m vasp;e 2
s Count 34720

|[-78,82]

lits

hits

28 BRAGBEATERECHE

&\ MathWorks’

2021

65



4\ MathWorks

WEmOtE T X FTF— g
SMRE®D 7 7 1 —F

XYZ'U v RIZX

Y- THw/NZTHEf TCD M B IC

»

10 20 30 40 50 60 70 80 90 100 *E%ﬁ f&:%‘-ﬁﬁ% 10 20 30 40 50 60 70 80 90 100 1% Z 7 %iib % 10 20 30 40 50 60 70 80 90 100 110
<RIk (regionfill) 66


https://jp.mathworks.com/help/lidar/ref/segmentgroundsmrf.html
https://jp.mathworks.com/help/images/ref/regionfill.html

Digital Elevation Model (7 ZIIVIESET V)

q HBET—20TIRIMESET I (DEM) %1ER

TURIVESET I MERAERIRERT

TYRIKREATET IV RPEYHR EZER L -FEAFIR
T7UVr—=vaviEoxET) o MEER. 7742l —
vav

&\ MathWorks

2021

visualize

AT % =B




Watershed (47k4s8)
R DIE TR

L IOX v F— gV

bl

Watershed

DIKEE
R A
m S

-Inf

4\ MathWorks

68



&\ MathWorks:

HEEDDeep Learninglz & 37 A V57— 3 V4 2024
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