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¢ RasPi4 4Gbyte memory
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RaspberyPi4®M0OS

¢ Raspbian®install

¢ SD Formatter
FAT32THIA—YvYb

~ Win32DiskImager

https://www.raspberrypi.org/downloads/

¢ EEPROMO7vSF—hk

https://www.raspberrypi.org/documentation/hardware/raspberrypi/booteeprom.md

$ sudo rpi-eeprom-update
¢ OpenCV4
https://www.pyimagesearch.com/2019/09/16/install-opencv-4-on-raspberry-pi-4-and-raspbian-bUustes’

@imagesearch

can master Computer Vision, Deep Learning, and OpenCV
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Ubuntu/ROSDA1>AM=)

UbuntuldLinux®74ARNJE1—-23>0D—D. UbuntuldDebian&L\3Linux7T+4 XK
E1—23a>hsiRaE
« Ubuntu
Ubuntu 14.04 LTS =Ubuntu 16.04 LTS=Ubuntu 18.04 LTS(LTs: Long Ter
(Ubuntu Trusty) (Ubuntu Xenial) (Ubuntu Bionic)
« ROS1 indigo Igloo kinetic Kame melodic Morenia
« ROS2 Eloquent Elusor Dashing Diademata

¢ Ubuntu 18.04 install

https://jamesachambers.com/raspberry-pi-4-ubuntu-server-desktop-18-04-3-image-unofficial/

¢ OpenCV4Dinstall
https://opencv.org/

http://milg.qgithub.io/install-opencv-ubuntu-debian/

¢ ROS2/Python3® install
https://index.ros.org/doc/ros2/Installation/

http://lunablanca.dip.ijp/ros2-install/
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Ubuntu/ROS2E{EREER

#Stereo CameraDMEERTOT T s imatime "

from time import sleep

import subprocess
. import cv2
ili " import sys
$ ros2 run arm 2cam Import Aumpy as np
#ros2
import rclpy

from rclpy.node import Node

import sensor_msgs.msg

from cv_bridge import CvBridge

#

def main():
capH = cv2.VideoCapture(0)
rclpy.init()
node = rclpy.create_node("Source")
pub_img = node.create_publisher(sensor_msgs.msg.Image, "img_topic")
time.sleep(1.0)
cvb = CvBridge()
print (‘'start")

while True:
ret, dataH = capH.read(-1)

<=ZE> imagel=cv2.cvtColor(dataH,cv2.COLOR_BGR2RGB)
#CPUBEDRIETOIS A pub_img.publish(cvb.cv2_to_imgmsg(imagel,"rgh8"))
import subprocess _cv2.imsh_ow('frameH',dataH)
import time if ct\)/rZé;vlfutKey(l) & OXFF == ord('q’):
from time import sleep #the end
cmd="cat /sys/class/thermal/thermal_zone0/temp" print ("finished!!!")
while(1): capH.release()

aa=subprocess.check_output(cmd.split()) cv2.destroyAllWindows()

print ("CPU temp.=",(int(aa))/1000,"deg.C") # _

sleep(6) if _name_==" main__ "

main()




RasPi4+0penCV
(C&%@E.wﬁﬁ
- .

sy E] 157
) A T X18EOAY NMHAZTFR
raATE—




18] ZRANEE D7

Y A

O ochpoB

» TUIL—YFI
. Key-point¥wF>4
. B FE

« HAAR
- HOG

J7C =
 RIEFH

» 9348/ Classification
o YDIRER K

 EIAT A

« Depth Point cloud




&a(cDVWT/HSV

(BE)MHIRTAT LD
A8 (hue) (& 7R &, & & REVOTLBORIEODIEETH D FFEDKREMERIZIOTNDIL
THD. BRI ROFERECLOT, EHEMICEIR TED, LIEL. BICRIUKRENREURICR X $ERTI
TS, B, k. BERE T RETE ARIMNV EOBTHIES XS,
FE.BHELART. BO=RBIHEED. BNSEECREF(SEEDERZEDFRVFXD TH DLV

T&do
S—>
A
E

BZE R BiEIR

Y—)b: BEIE(LT OIS ADOEFRBN




for y in range(0,320):
hsv[x, y, O]=y
hsv[x, y, 1]=255

\\J — } b : é ?ﬁiﬁzl@h%vzse&mm

2 screen_color_set.py
def find_color(img):
global xx,yy
hsv = cv2.cvtColor(img, cv2.COLOR_BGR2HSV_FULL)
h =hsv[;, :, 0]
s=hsv[;, :, 1]
v =hsv[, :, 2]
mask = np.zeros(h.shape, dtype=np.uint8)
mask[((h>xx) & (h<yy)) & (s>50)] = 255
kernel = np.ones((10,10),np.uint8)
mask = cv2.morphologyEx(mask, cv2.MORPH_OPEN, kernel)
contour,hierarchy= cv2.findContours(mask, cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_NONE)
mmm=cv2.cvtColor(mask, cv2.COLOR_GRAY2BGR)
cv2.imshow('mask2’,mmm)
rects =[]
print (len(contour))
for contour in contour:
approx = cv2.convexHull(contour)
rect = cv2.boundingRect(approx)
rects.append(np.array(rect))
#find top1
nn=0
for rect in rects:
nn=nn+1
#cv2.circle(img, (int(rect[0]+(rect[2]/2)),int(rect[1]+rect[3]/2)),int(rect[2]/2), (O, 0, 255), thickness=1)
cv2.rectangle(img, tuple(rect[0:2]), tuple(rect[0:2] + rect[2:4]), (O, O, 255), thickness=1)
cv2.putText(img, str(nn), tuple(rect[0:2]), cv2.FONT_HERSHEY_SIMPLEX, 1.0, (255, 255, 255), thic
return img

#
def draw_sq(event,x,y,flags,param):




if _name__ =="_main__"
capL = cv2.VideoCapture(0)
capR = cv2.VideoCapture(2)
capL.set(3,320)

AFLADASIC & BIEEEER

while (capR.isOpened()): £ :streoCamera.py

ret, frameR= capR.read()
ret, frameL= capL.read()
imgGrayL = cv2.GaussianBlur(cv2.equalizeHist(cv2.cvtColor(frameL, cv2.
imgGrayR = cv2.GaussianBlur(cv2.equalizeHist(cv2.cvtColor(frameR, cv2.
window_size =3
i min_disp = 16
num_disp = 112-min_disp
stereo = cv2.StereoSGBM__create(minDisparity = min_disp,
numDisparities = num_disp,
D:tbfk blockSize = 16,
P1 = 8*3*window_size**2,
P2 = 32*3*window_size**2,
disp12MaxDiff = 1,

B:EiRFR

N uniquenessRatio = 10,
r——— speckleWindowSize = 100,
_ L>X _ speckleRange = 32)
ENAS f-EE S ipst BhAS print(‘computing disparity..."

disp = stereo.compute(imgGrayL,imgGrayR).astype(np.float32) / 16.0

DN print('generating 3d point cloud...",)
S:fH=E h, w = imgGrayL.shape[:2]
f=0.8*w # guess for focal length
= Q = np.float32([[1, O, 0, -0.5*w],
EE ;fjﬁ D — B X f/S [0,-1, O, 0.5*h], # turn points 180 deg around x-axis,
[0,0,0, -f], # so that y-axis looks up
[0,0,1, O]
%iﬁ:colorSte rFeo. py points = cv2.reprojectimageTo3D(disp, Q)

. colors = cv2.cvtColor(frameL, cv2.COLOR_BGR2GRAY)
su bUﬂ_COlOI‘_SImpl -PYy mask = disp > disp.min()

Nnirit nninte — nnintelmMmaclel
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OpenCV4 HAAR}S#IS

hAT—-kD%HEE HaarlsE:EEOAE S RO R

mport cv2 =i haar.py
#
def main():

cap = cv2.VideoCapture(0)
cascade = cv2.CascadeClassifier("haarcascade_frontalface default.xml")
while(cap.isOpened()):
img = cap.read()[1]
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
face = cascade.detectMultiScale(gray, scaleFactor=1.2, minNeighbors=1, minSize=(30, 30))
for (X, y, w, h) in face:
cv2.rectangle(img, (x, y), (X +w, y+h), (0,0,300), 4)
cv2.imshow("frame", img)
if cv2.waitKey(1) & OxFF == ord('q’"):
break
cap.release()
cv2.destroyAllWindows()
#
if name ==' main__ "
main()




E{RNES (I 5U—dlib

OpenCV3(ZRR>THAEHogHH= . dlibh' g ULsULY,

SwapFile{EB%

$ git clone https://github.com/JetsonHacksNano/installSwapfile
$ cd installSwapfile

$ ./installSwapfile.sh

dlib®A > A M=)

http://dlib.net/compile.html

$ git clone https://github.com/davisking/dlib.git

$ cd dlib

$ python setup.py install

Python dlib examples
Ei#:hogsvm.py
2l :hogStereo.py |
SEil: video_facial_landmarks.pye‘[magesearCh

‘'ou can master Computer Vision, Deep Learning, and OpenCV




HogisEIEDF 3
1. ERINETOT 5

$ pip3 install icrawler
https://qiita.com/NakaokaRei/items/8c7e7b1f2c0c7ef8b3a3

2.Annotation

delib/tools/imglab readme.txt &8

3.8
delib/python_examples/train_object_detector.py

4 HEsm
delib/python_examples/
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OpenCV

https://opencv.org/

OpenCV (Open Source Computer Vision Library) is an open source
computer vision and machine learning software library.

OpenCV

https://docs.opencv.org/master/

*OpenCV - 4.3.0 2020-04-06

Main modules:

Docs core. Core functionality
imgproc. Image Processing
imgcodecs. Image file reading and writing

&l Windows videoio. Video I/0
highgui. High-level GUI
video. Video Analysis
Release Notes calib3d. Camera Calibration and 3D Reconstruction

features2d. 2D Features Framework
objdetect. Object Detection
dnn. Deep Neural Network module
ml. Machine Learning
flann. Clustering and Search in Multi-Dimensional Spaces
photo. Computational Photography
stitching. Images stitching
gapi. Graph API



https://opencv.org/
https://opencv.org/
https://docs.opencv.org/master/
https://docs.opencv.org/master/

OpenCV4
DNN(Deep Neural Network module)

OpenCV4 DNNI[Z. OpenCV®DE§#L T, Caffe / Tensorflow / Darknet / ONNX / Torch
MFIATEET, OpenCV3.4.1&YCaffet>TensorFlowZE D ET ILE A IAH T=FELT-
HY. OpenCV4.0TILZONNXT+— vkt P R—rEShELT =,

https://docs.opencv.org/master/d6/d0f/group  dnn.html

+ readNetFromCaffe() (1/3)

Net cv::dnn::readNetFromCaffe ( const String & prototxt,
const String & caffeModel = string()

)
Python:

retval = cv.dnn.readNetFromCaffe( prototxt[, caffeModel] )
retval = cv.dnn.readNetFromCaffe( bufferProto[, bufferModel] )

#include <opencv2/dnn/dnn.hpp>
Reads a network model stored in Caffe framework's format.

Parameters

prototxt  path to the .prototxt file with text description of the network architecture.

caffeModel path to the .caffemodel file with learned network.

Returns
Net object.

Examples:

samples/dnn/colorization.cpp.

*BHIAAH—1—F )Ly kT —% (Convolution Neural Netw
MNERSEITOIODFEEFENIDOTY,




Caffe / Tensorflow / Darknet / ONN

Caffe(hI1)eF. A-T>V-ADFT1—T353—-ZT514T3IVTY, BUSKEE(CEHMEL THD., &R
TY HIANZTKFEN-IL—ROIODE1-FE 23 B LU F 23 (CRF I A5 tz> 45— (Berk
Vision and Learning Center) 1D HuOERB>TRHRFELTVET,

TensorFlow (7>VYI)LJ0O-) &(d. GoogleMHEUA—T>Y—-ATAREUL TV, HmEZE(CAL
VINITIT7SA4T3SUTY,

Darknet (& C TEMIHEWEZIL—LT—ITT, darknetzFHW\TIEZE SN Zreal-time object
detection systemhYOLOT9Y,

Torch(b=F)&(d, THEMFESAIIVITRIFESTEIL-LAT-I1TY ., GPUZERI 28w Z 7L JUX
LzEMEIA<CHR— MU TWET, Facebook MBIFELTLB, http://torch.ch/

ONNX(Open Neural Network Exchange)(dZ1—-3)I Ry -DDEF I ZTEE T DIHDA
IA=YBD—DT. FRLZBRDNNIL—LT=ITYERR UEET IV ZONNXT A=Y RN TH I TBET

BDIENTEFT,
&n https://github.com/onnx/models
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Classification
B FEIZ7INIUVALTY,

Object detection

1: Y)AnEIE = O
2 YR nBISARE DY AREES
3: R TEEORDIAH

SSD (Single Shot Multibox Detector)

SSD (FFEEF BN xw%mﬁtﬂ?wum YIAMEREABI DA B L ) 4B RS (L5
2 -FE179dIENDIEE

YOLO(You only look once)
YOLO TIInRisEDiMt I 2D T(FREZRN(CIAREZLLIEVWIEDTT,

\I

Segmentation

B{ROMELEZ D E| B35 J%ZSegmentation (B E ) EMFU. Semantic Segmentationl
[AINBE2TLIH I CERMEEZ D EN T DIRIDEZIET .
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OpenCV Al Kits

What are OpenCV Al Kits?
Now, to be honest, we are not ready to share a whole lot about our Al kits at this point. But
because you an OpenCV fan, we will share a few secrets!

The kits consist of a board with an embedded camera(s). The kits will come in a few different
configurations. The biggest one will be about the size of a Raspberry Pi. The smallest one
will be less than half of it.

The Al board will be able to run Deep Learning models for image classification, object
detection, segmentation, human pose estimation, and many more in real time.

Some configurations will have a depth camera in addition to a regular RGB camera.

We will make it really easy for you to train your own models and bring it to the device with
awesome tutorials and support.

o8 39 RIGHT
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MATLABD;ERTSE

¢ MATLAB Simulink —BHTORNMEET —AIR—-X

o HIETOT 5 L5
+ MATLAB Script

o JOMOREFE

» HHFBEOY-)

o FAEE(CRAFERTRE
¢ ROSLEHE

http://biped-robot.or.jp/dbreports/
sy R R

TOP ABOUT |

F

I O04 233 E IR TCOBRETTFRVICITTET.

TPIOTATEFEA.

l/ ;E % 5 —a1—X AR AR FRTEE Zoft

217EROBO-ONET > J 7 L2 ZEEEER 216[EIROBO-ONET > I 7 L= ZEEEE R ROBO-&IZMEH 1 2018.4.9

2019.6.26 2018.7.6

SFE7EIROBO-REMEH - B EBE L FF. 20180409

£17BIROBO-ONET > 7 LY ABESHF ISR L 20184747 BRSfEDF16EIROBO-ONE > I 7 L > Rl SEBEIROBO &IESHI=F 1 [ & BE L=+, 20180824

7 EEAEBHLET. SHOEROBO-BISNE T« K88 LS. 20190509
TEMENBAESEFICA IO RO B EE

iR (A FiRAl

Attached : 1_RaspberryPiTORY ~EEIN S pdf Attached : BHIE S F7thROBO_21.pdf  £h1EH 1

2_autoDBOERIMEEA OIS npdf  3_ROSZ(F ISR F_8thROBO_&I.pdf  Zh0& i KOthROBO_2I.pdf

LehED.pdf 4 _FBIMADOARY Fpdf 5 Bh—3X Attached : 1_Arduine TH—REEHT.pdf  2_EISN Comment £ 0

> MEBOA.pdf  6_S5>F >4 —fumORw b.pdf BEEUHED.pdf  4_ROBO_HOAw k_#K. pdf

FiE 1Dy FELUE AR pdf  autodizsh DEHERML 5_Frosty_s_Architecture.pdf ROBOONE_auto= >3

2 EUBXR.pdf AL X_20180707_858.pdf

Commen t: 0 Comment: 0 SMEH R 2018.2.17

Simulink: &Y —REREITO 5L robo-one server
http://biped-

robot.or.jp/upload/dbmaterials/389 bca292de0a969fc91793281ec

5d73780original.pdf

http://biped-

robot.or.jp/upload/dbmaterials/566 bdd990b6575556054f928bc44

061159foriginal.pdf
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KRSIV> R

RIIIVEREIVIR
AEDIEECLINY—NZEEIBRENTEET,

TX 1 2 3
CMD | POS_H | POS_L

CMD RS2aVEEREINIR
POS_H / POSL Y —/hDEREREHE

CMD RISaVEE

MSB CMD LSB
7bit 6bit Sbit 4bit 3bit 2bit 1bit Obit
1 0 0 X X X X X
R 32/EITE R #1000000b H—7RMDID 0x00(0) ~0x1F(31)

(x x x x x [ZIDES)

Y—RDEERE A

MSB POS_H LSB
7bit 6bit 5bit 4bit 3bit 2bit 1bit Obit
0 X X X X X X X
OEIE =ERA( Lh/bit)
MSB POS_L LSB
7bit 6bit 5bit 4bit 3bit 2bit 1bit Obit
0 X X X X X X X
OElE REMA( TAI7bit)




MATLAB script M-fileJ’'0935 A

& :M-fileCTY—-RZENES,

s = serialport("/dev/ttyUSB0",115200);

s.Parity="even";

sid=0;

t angle=3500;

while t_angle<11500
t _angle=t_angle+5
s_angle=set_angle(s,sid,t_angle)

end

clear s

function s_angle = set_angle(s,sid,t_angle)
buff(1)=0x80+bitand(sid,0x1f);
b2=uint16(bitshift(t_angle,-7));
buff(2)=uint8(bitand(b2,0x007f));
buff(3)=uint8(bitand(t_angle,0x007f));
write(s,buff,"uint8");
data = read(s,3,"uint8");
s_angle=bitshift(data(2),7)+data(3);

end

USB7579—-Dty71>9
$ sudo modprobe ftdi_sio
$ sudo su

root@$ echo 165C 0008 > /sys/bus/usb-
serial/drivers/ftdi_sio/new_.id
root@$ chmod 666 /dev/ttyUSBO
root@$ exit

$ Is /dev/ttyU*
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