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3 RIE(A]

=D

3.1 SRERKES

3.2 BN

3.3 (| ) RERGL
3.4 EENERADE
3.5 RN ERAKS

3.1 IREULHS
(1 #H8
SRABE—AFTRED, HERSMETE.
B niZBEIFHEEEHR.
1. YSBPCHIIRHZRIENIBHENEG, HERERBREEESEEAAEEHRYIPHELL
( FiXiE2NE SRR ) .
2. {EHrootHF (Z13: Mind@123 ) fEPCitiIMobaXtermizigiEiE TEEEH A
EEMH,
B2 ZREEFALREEMR, HAN “Jusr/local” BRITHIAHIEULEE

cd /usr/local

I3 BITHIAREMCH
bash E2E_samples_download_tool.sh -d download_destination_path -s source_repository -b branch
target _path

SENHBE:

o -d: IBEMRBITHIER.

o -s: IEEFIREGERIclone url,

o -b: BEEFERECESZEMEF FHNMBEBR.

o -f: IBFIEFTHIEBFRPNER. IFCIEREMER, (BEFH FHAER
“Already up to date” BIEI{ERILLSH,

ap L7l
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bash E2E_samples_download_tool.sh -d /home/HwHiAiUser/E2ESamples -s https://gitee.com/HUAWEI-
ASCEND/ascend-devkit.git -b master src/E2E-Sample/ros2_robot_arm

EISRWT:

Download E2E samples successfully!

HAT=RE, &7 “/home/HwHiAiUser/E2Esamples” BR F&ERL “src/E2E-
Sample/ros2_robot_arm/” B&.

;A HEANHEBR

cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm

R

3.2 HEITE

1 B “~/.bashrc” X4,
1. WATEHSITHA .

Vi ~/.bashrc

ENHREFIELUTRES.

conda deactivate

BiTwqiRE.
(AR
MERVIRERT, BBLERAERE,

2. BITHSERNETE,
source ~/.bashrc

S22 THEENHSERENHG,

BB SRERNESEEESE “/home/HwHiAiUser/E2ESamples/src/E2E-
Sample/ros2_robot_arm” BZEH,

HE]3 LEEH.

1. ZEROS, BRRHITIUATGRS .
apt install -y software-properties-common
curl -sSL https://raw.githubusercontent.com/ros/rosdistro/master/ros.key -o /usr/share/keyrings/ros-
archive-keyring.gpg
echo "deb [arch=$(dpkg --print-architecture) signed-by=/usr/share/keyrings/ros-archive-keyring.gpg]
http://packages.ros.org/ros2/ubuntu $(. /etc/os-release && echo $UBUNTU_CODENAME) main" | sudo
tee /etc/apt/sources.list.d/ros2.list > /dev/null
apt update
apt install -y libegl-mesa0 ros-humble-desktop python3-colcon-common-extensions pip

2. Zais_bench, BLAUHATIA TGS
pip3 install -v 'git+https://gitee.com/ascend/tools.git#egg=aclruntime&subdirectory=ais-
bench_workload/tool/ais_bench/backend'
pip3 install -v 'git+https://gitee.com/ascend/tools.git#egg=ais_bench&subdirectory=ais-
bench_workload/tool/ais_bench'

3. ZIEMIKH

pip3 install -r requirements.txt
dpkg -i libconsole-bridge0.4_0.4.4+dfsg-1build1_arm64.deb
dpkg -i liburdfdom-world_1.0.0-2ubuntu0.1_arm64.deb

TR FINRETE.
1. PITER IS

vi ~/.bashrc
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FENHREFIELUATAS

LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/lib:/usr/lib/aarch64-linux-gpu:/usr/local/lib

BiTwqiRE.

2. WITHSERMIETE.
source ~/.bashrc
3. BHRENH.

cp ./libdofbot_kinemarics.so /usr/lib
$£I¥5 ZdEorocos_kd,
1.

BlEmEER.

cd orocos_kdl && mkdir build && cd build
2. TS TRIE,

cmake ..
make -j4

3. HiTan SRR,
make install

FI6 LRMNMEBEIRE .
cd ../.. && cd 0.py_install

python3 setup.py install
cd ..

7 wEITE=E.
1. EEWNRTE

source setenv.sh

2. WITaSHmIE.
cd ros2_ws && colcon build

TR
3.3 (mik ) BEEBGL
(RERTY:

EZERNEEXERTMBINHIT, EEERNTTSLEER.

TE1 FTHHNLZRED, HiTm<SHEAjupyter notebook,
jupyter notebook --allow-root 192.168.137.100

--allow-root A HBIFFAEZEEMHRIIP, IBIRIESEIRIPIZL
EVRHENIS AR R A ERE D5k token,

MHERAS 01 (2023-11-14) WA © HARABIRAE 11
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FEE2

I3

3-1 BRFH|

Password or token: Lag m

Token authentication is enabled

IT mex password has bean conligurad, you nesad 1o open the notebook server wilh its loain laken n
the URL, or paste it above This requirement will be lifted if you enable a password

The comrmand
Jupyter notebook list

will show you tha URLs of runnmng servars with e lakens, which you can copy and pasla inlo
your browser. Far example

f'llrrnnt'l'_,r TWMing FET7ars:

http:fflocalhost; 8558, Y rokan=c8debhia, . . i Mezrs/vouw'notebooks
of you can paste just the token value into the password field on this page

See the documentation on how to enable a password in place of token authentication, if you
would like to awoid dealing with random tokens.

Cookies are required for authenticated access 10 notabooks

Setup a Password
You can also setup a password by entering your token and a new password on the fields below

Token

ERRERARER, BIRIELREEFAtoken(EER . BIERAFIGNT, tokenlE
ZINN*EERSY o

[I 2023-05-09 08:02:59.683 ServerApp] nbclassic | extension was successfully loaded.

[I 2023-05-09 08:02:59.685 ServerApp] Serving notebooks from local directory: /home/HwHiAiUser/samples/
notebooks

[I 2023-05-09 08:02:59.685 ServerApp] Jupyter Server 1.23.6 is running at:

[I 2023-05-09 08:02:59.685 ServerApp] http://192.168.137.100:8888/lab?
token=a046a76dc21f1504f271c16278ed62ed7fb014aaf38ee807

[I 2023-05-09 08:02:59.685 ServerApp] or http://127.0.0.1:8888/lab?
token=a046a76dc21f1504f271c16278ed62ed7fb014aaf38ee807

[I 2023-05-09 08:02:59.685 ServerApp] Use Control-C to stop this server and shut down all kernels (twice to
skip confirmation).

[C 2023-05-09 08:02:59.701 ServerApp]

fEjupyter notebookFIZXEIHNBEF “/root/ros2_robot_arm/ros2_ws/src/
dofbot_garbage_yolov5/tools” , Y& “MBHRE.ipynb” HNKBRE .

ERBEmERE “Kernel” %1% “Restart & Run All” iz178H3,

SRR 01 (2023-11-14) IS © ERRAGIRAT 2
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3-2 =173
Fle  Edit View Inset  Cel  Kemel  Widgets  Help

+ = @B 4% PR interupt .". =
| Restart |
Restart & Clear Output

Restart & Run All

Reconnect
Shutdown

AR
Hisf7la, THEEE, BEEER/UX.

BINZE1TIE, BN,

3-3 RINIETT

JOINEY © s 90

JOINZ | — 135

threshold : pr— 140

calibration_cancel

T4 FraRERGk.

1. B “calibration_model” #%tH, FET “joint1” 5 “joint2” . BFIEEIXIA
IBROEERE, WMRESUEESZENTFIE, BEN R
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3-4 FTHEER

JOINM | s 93

JOIN2 | e e 130

threshold | s s 140

grap

target_detection

2. BB “calibration_ok” 1%, AIHULFREHFANGIEARSS, EEWFER.
3-5 BT RLID

JOIN] | s e
joint2 :

threshold = s— —

calibration_ok

S5 EEFFAEEMER, BTRE “Ctrl” + “C” §, ELHupyter notebookiZR.
-

3.4 (FEMERARDH

B ERARNRIRED, D3EANRERITSHS.

o 15%im,
cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm
source setenv.sh
ros2 run dofbot_moveit dofbot_server

o 25%im,
cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm
source setenv.sh
ros2 run dofbot_garbage_yolov5 block_cls

(1 588
ESEIMERS, FEERHFEIRERE—mIE, FSEREIIERERE.
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2 BENMBEDHER

.

3.5 (EEMNBEFRXKES

SR EFARNREEL, DAEAMNNERITHS

o 15w,
cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm
source setenv.sh
ros2 run dofbot_moveit dofbot_server

o 25%8R,
cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm
source setenv.sh
ros2 run robot_arm_color_stacking color_stacking

TH2 SENMESHER

.

MHERAS 01 (2023-11-14) WA © HARABIRAE 15
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4 (ARTEEEY]

4.1 HRESUENA

4.2 {5k SN EE X 4

4.3 ROS2IRBSHIMEHERE
4.4 ERMNERADHERD

4.5 (FRUER KBS

4.6 HMERESIZEANOD

4.1 CREZIEN4R

MBS E RN AR
RobotArm {FEiE
—— dofbot_color_stacking BiRIEEINAEE
CMakelLists.txt
package.xml
scripts CIBLARECE N4
— color_stacking.txt
— config EeE&14
dp.bin BB
offset.txt IE{HRERCE
XYT_config.txt t#EYiFERE
— det_utils.py ACLIEIRINAEESI{4
—— dofbot_config.py HES IR
—— main.py EEHAO
—— model &R
€OCo_names.txt
yolov5s_bs1.om
— npu_utils.py ACLHIBINEESI {4
— stacking_grap.py @iRMEEIMENINAES 4
— stacking_target.py @RS BFREMN S
— dofbot_garbage_yolov5s &HRSEINAEE
— dofbot_garbage_yolov5
— a200dk_camera_capture_picture.ipynb
— config ECEX{4
dp.bin EWZTHRFERE
offset.txt FFHRERE
XYT_config.txt 1EYiFEERE
— det_utils.py ACLIEIBINAESI {4
— dofbot_config.py HIFESHEIASI {4
— garbage_grap_bak.py
—— garbage_grap.py BiiR4EHIMENIA

MHERAS 01 (2023-11-14) WA © HARABIRAE 16
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— garbage_identify.py $iR5#RIRBIRIZA
— __init__.py
—— main.py EERHAO
—— model EEIZ(H
€OCo_names.txt
yolov5s_bs1.om
—— npu_utils.py ACLHEIBINAESI {4
— __pycache__
det_utils.cpython-310.pyc
dofbot_config.cpython-310.pyc
garbage_grap.cpython-310.pyc
garbage_identify.cpython-310.pyc
npu_utils.cpython-310.pyc
single_garbage_identify.cpython-310.pyc
— single_garbage_identify.py
— AR ipynb FEAAERIAR
— package.xml
— resource
dofbot_garbage_yolov5_tiny1
— setup.cfg
— setup.py
— test
test_copyright.py
test_flake8.py
test_pep257.py
— dofbot_info #imEREOIINEE
— CMakelLists.txt
— package.xml
— srv IRSBIEES
Kinemarics.srv
—— dofbot_moveit HEEIAINEES
— CMakelLists.txt
— include
dofbot_moveit
L— dofbot_kinemarics.h #UAESSENEE LS4
— launch TiZEEIS4
dofbot_moveit.launch.py
— lib AMFSREREES (4
libdofbot_kinemarics.so
—— meshes =#HEHISI
base_link.STL
link1.STL
link2.STL
link3.STL
link4.STL
link5.STL
— package.xml
— rviz RVIZEI¥LL 31
dofbot.rviz
urdf.rviz
— src
L— dofbot_server.cpp BTN EIRZE
— urdf
L— dofbot.urdf HAMELEHIEIARSII:
— imgs

—10,jpg

L—9PNG
L — README.md

4.2 5 RSN ECE N 4

dofbot_infoIlEBEE T EERFAEEIN Y., “dofbot_info/srv/Kinemarics.srv”
Xitr, % EBFRAEFinAXERIEEER, TARRRSELSENNATERS
o

EFiRAERIEREEILTRS

MHERAS 01 (2023-11-14) WA © HARABIRAE 17
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o HMBEELIRETHIBEREHR (tar_x, tary, tar_z)
o B#rZEEA (roll, pitch, yaw )

o  HIMEBRIHI/ATMNXTEE (cur_jointl, cur_joint2, cur_joint3, cur_joint4,
cur_joint5, cur_joint6 )

o HFIEKRAYELL (kin_name) .

BRRFPIERAVE N FARERS, BEERENAZRE . BRERIRERDHIE
EEnFiE (fk) LIRSz (k) o

o HENHIEENFEREE, IFTEANMEERIBIATXTER.

o BN NTIZNZEMERS, WEBEAMEBRIRIATXTER

RS IRIIN A E S 2 FERE

o HBILAHIEEHNFMAT, RSESNIRABIT FHNEELIRRAIENALER (X, Y,
z) FNERXELA (roll, pitch, yaw ) o

o B NWIZchEMEAT, RBIFEFESMMAVHERIANXTELR (jointl, joint2,
joint3, joint4, joint5, joint6 ) ,

float64 tar_x
float64 tar_y
float64 tar_z
float64 roll
float64 pitch
float64 yaw
float64 cur_joint1
float64 cur_joint2
float64 cur_joint3
float64 cur_joint4
float64 cur_joint5
float64 cur_joint6
string kin_name

float64 joint1
float64 joint2
float64 joint3
float64 joint4
float64 joint5
float64 joint6
float64 x
float64 y
float64 z
float64 roll
float64 pitch
float64 yaw

4.3 ROS2 fREZSHME(GEAS

dofbot_moveitIIgEE 8 & T ROS2IEFIZoIFMEIRS S . IREZH[FAERE TN
BB EISE (launch ) « ARFBFEA=4HVIMEBEERIURDFHEIAS

“dofbot_moveit/urdf/dofbot.urdf” X4 RLYEMR AN A= HASE (urdfe
FRJIUnified Robot Description Format ) . RS AN EN=HEREN FER.

<robot name="dofbot">
<I-- SC{RSEE >
<link name="base_link">
<I-- WA >
<visual>
<origin
xyz="0 0 0"
rpy="0 0 0"/>
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<geometry>
<mesh
filename="package://dofbot_moveit/meshes/base_link.STL"/>
</geometry>
<material

<color
rgba="0.7 0.7 0.7 1"/>
</material>
</visual>
<I-- RfEIIA -->
<collision>
<origin
xyz="0 0 0"
rpy="0 0 0"/>
<geometry>
<mesh
filename="package://dofbot_moveit/meshes/base_link.STL"/>
</geometry>
</collision>
</link>

robothrEETE X T Hlas ARYRZFRJ9dofbot, FURE FES N FIrE, flink. joint
E, §PMFiraEX T AR ANERRS . B NMEMES tAEETECRFIR
B. XEFIRENMZAMBESRIENE, FIIXTEEXTREZEIVENZES, L
REXTBHBRERMES . BEurdfSXHESRANER, AL AEMEH I
WE, WE4-1FR.

4-1 HUR B TS

L3
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srvicecallback() FRE N IEIFEEZEIRSZ22EIERE, MPNSHDIABRinAE
E’Jus_;? (request ) RSB IwEIE (response ) BINER, — & ESHBIXHIREIAIsrVIER

ERVHEN . AEPIHLENBEREXARFEIEENZE (k) , WiEARMNREE,
HTMEANEE, REEFUBIMIRIZESA, FAMMNEE (response ) 1, k2
LN

bool srvicecallback(const std::shared_ptr<dofbot_info::srv::Kinemarics::Request> request,
std::shared_ptr<dofbot_info:srv::Kinemarics::Response> response) {

if (request->kin_name == "fk") {
double joints[]{request->cur_joint1, request->cur_joint2, request->cur_joint3, request->cur_joint4,
request->cur_joint5};
/| EXBERXTARSE
vector<double> initjoints;
/] EXIEREE
vector<double> initpos;
/] Bkt B AE i, F A RN E
for (inti=0;i<5; ++i) {
initjoints.push_back((joints[i] - 90) * DE2RA);

}

// VB R RS IRENHBIE

dofbot.dofbot_getFK(urdf_file, initjoints, initpos);

cout << M-mommeome FK --------- "<<a << M FK --------- " << endl;

cout << "XYZAHE : " << initpos.at(0) << " ," << initpos.at(1) << " ," << initpos.at(2) << endl;
cout << "Roll,Pitch,Yaw: " << initpos.at(3) << " ," << initpos.at(4) << " ," << initpos.at(5) << end|;
response->x = initpos.at(0);

response->y = initpos.at(1);

response->z = initpos.at(2);

response->roll = initpos.at(3);

response->pitch = initpos.at(4);

response->yaw = initpos.at(5);

4.4 EFENERRSHAD

dofbot garbagejolov5lb ‘é@@,aTl)lléﬁtl%E’JyolovS’f;ﬁ:&IiJ eIA ., EEHEE

yolovSiHfTERANRBISEN, RIBVEESNMERHITIRAS LS,
“dofbot_garbage_yolov5/dofbot_garbage _yolovS/data_collect.py 7 PIBGSLRER

ERIZEM.

# FIFHEG S

capture = cv.VideoCapture(0)
# BB IERFTHIIER MEH T

while capture.isOpened():

# GBS

_, img = capture.read()

# G—EURK/

img = cv.resize(img, (640, 480))

try:

write_XYT(XYT_path, [93,130], 140)
except Exception:

print("File XYT_config Error !!!")

dp = np.array([[86, 31], [18, 426], [609, 427], [537, 31]])
img = calibration.Perspective_transform(dp, img)

R Get Image Index --------------
img_idx = -1
with open("/home/HwHiAiUser/RobotArmProject/ros2_dofbot_formal_ws/src/dofbot_garbage_yolov5/
dofbot_garbage_yolov5/config/data_collect_idx.txt", "r") as f:
contents = f.readline()
# print(type(contents))
img_idx = int(contents)
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stored_path = "/home/HwHiAiUser/RobotArmProject/ros2_dofbot_formal_ws/src/dofbot_garbage_yolov5/
dofbot_garbage_yolov5/data/" + str(img_idx) + ".png"
cv.imwrite(stored_path, img)

with open("/home/HwHiAiUser/RobotArmProject/ros2_dofbot_formal_ws/src/dofbot_garbage_yolov5/
dofbot_garbage_yolov5/config/data_collect_idx.txt", "w") as f:
img_idx += 1
f.write(str(img_idx))
# Done
break

“dofbot_garbage_yolov5/dofbot_garbage_yolov5/dofbot_config.py” JHE1EIETIS
MEsDEZEAE .

def calibration_map(self, image,xy=None, threshold_num=130):

m

FE T3 BR XA M R 20
:param image:@ A\El&
sreturn:#GER X a8 = AR R R EIR
if xy!=None:
self.xy=xy
# BB ERE
joints_init = [self.xy[0], selfxy[1], O, O, 90, 0] # REVISE
# BB ENRE HERVIRE
self.arm.Arm_serial_servo_write6_array(joints_init, 500)
self.image = image
self.threshold_num = threshold_num
# QIBL SRR
dp=1]
h, w = self.image.shape[:2]
# print("h",h)
# IREVACER &R (A1)
contours = self.Morphological_processing()
# BHREE
for i, c in enumerate(contours):
# ITEERX I

area = cv.contourArea(c)

low_bound = None
high_bound = None
if self.use_other_cam:

low_bound =h *w /2 - 40000
else:

low_bound =h*w /2
high_bound =h *w

# IR EREXINTEE
if low_bound < area < high_bound:
# ITESINTRE
mm = cv.moments(c)
if mm['m00'] == 0:
continue
cx =mm['m10'] / mm['m00']
cy = mm['m01'] / mm['m00']
# SRHICERX 1
cv.drawContours(self.image, contours, i, (255, 255, 0), 2)
# IREVGCERX i =
dp = np.squeeze(cv.approxPolyDP(c, 100, True))
# SRR
if not self.data_collect:
cv.circle(selfimage, (np.int_(cx), np.int_(cy)), 5, (0, 0, 255), -1)
return dp, self.image

def Morphological_processing(self):

m

RS R RIRAME FHERENE R &

m

# BEIGEAREE
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gray = cv.cvtColor(self.image, cv.COLOR_BGR2GRAY)
# (ERSHTSEEMER

gray = cv.GaussianBlur(gray, (5, 5), 1)

# B BRI

ref, threshold = cv.threshold(gray, self.threshold_num, 255, cv. THRESH_BINARY)

# FREXA RN EEIDTTR
kernel = np.ones((3, 3), np.uint8)
# ASETHRE
if self.use_other_cam:
blur = cv.morphologyEx(threshold, cv.MORPH_OPEN, kernel, iterations=8)
else:
blur = cv.morphologyEx(threshold, cv.MORPH_OPEN, kernel, iterations=4)
# IREEL
mode = cv.RETR_EXTERNAL
# IREAE
method = cv.CHAIN_APPROX_NONE
# IREVECER s (A44R) python2F[python37EILt AL ERERE
# BRRR 8% —: BARNTEE, 28 RIUER, s8=: RBEEE.
contours, hierarchy = cv.findContours(blur, mode, method)
return contours

def Perspective_transform(self, dp, image):

m

BEA
:param dp: FHELR(ZEETATFAL)
:param image: [FIAE1&
return: EEIRSEIR
if len(dp) != 4:
return
upper_left =[]
lower_left = []
lower_right = []
upper_right = []
for i in range(len(dp)):
if dp[i][0]<320 and dp[i][1]<240:
upper_left=dpl[i]
if dp[i]1[0]<320 and dp[i][1]>240:
lower_left=dpli]
if dp[i]1[0]>320 and dp[i][1]>240:
lower_right=dpli]
if dp[i]1[0]>320 and dp[i][1]<240:
upper_right=dp[i]
# FEEPHEANTRS
pts1 = np.float32([upper_left, lower_left, lower_right, upper_right])
# TIRERNEANTRS
pts2 = np.float32([[0, 0], [0, 480], [640, 480], [640, 0]])
# ARIBIUXIRS R i BB AT
M = cv.getPerspectiveTransform(pts1, pts2)
# BEUTIEN AT ER .
Transform_img = cv.warpPerspective(image, M, (640, 480))
return Transform_img

SBaaHRZERES.

def move(self, joints, joints_down):

Bandig

:param joints: BENEWMMUBRIZXTRAE
:param joints_down: ¥l ERES X DAE
joints_uu = [90, 80, 50, 50, 265, self.grap_joint]
# ¥k

joints_up = [joints_down[0], 80, 50, 50, 265, 30]
# BRIEMHRE LS
self.arm.Arm_serial_servo_write6_array(joints_uu, 1000)
sleep(1)

# FEEM

# for i in range(5):

“dofbot_garbage_yolov5/dofbot_garbage_yolov5/garbage_grap.py” J9tAmEEHMEY
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"Expired_tablets" and self.move_status == True:
# Mg B BT ARIRE, A e TiET

"Egg_shell" and self.move_status == True:

sleep(0.08)

H R B

sleep(0.08)
# MFFEM

self.arm.Arm_serial_servo_write(6, 0, 500)

sleep(0.5)
# BEIIEMIRAIE

self.arm.Arm_serial_servo_write6_array(joints, 500)

sleep(0.5)
# HHTHNER, SRZEFLT

self.arm.Arm_serial_servo_write(6, self.grap_joint, 500)

sleep(0.5)
# e

self.arm.Arm_serial_servo_write6_array(joints_uu, 1000)

sleep(1)
# IGEENRNAE LS

self.arm.Arm_serial_servo_write(1, joints_down[0], 500)

sleep(0.5)
# IGEENRNAE

self.arm.Arm_serial_servo_write6_array(joints_down, 1000)

sleep(1)
# FERUIDIR AR TR

self.arm.Arm_serial_servo_write(6, 30, 500)

sleep(0.5)
# 18t

self.arm.Arm_serial_servo_write6_array(joints_up, 1000)

sleep(1)

def arm_run(self, name, joints):

m

A E TSR

:param name:3RBIAHIRZFR
:param joints: RBEKRENSXHRE

m

# BEWR--O68

self.arm.Arm_serial_servo_write(6, 180, 100)

self.arm.Arm_serial_servo_write(6, 30, 100)

if name == "Syringe" or name == "Used_batteries" or name == "Expired_cosmetics" or name ==

self. move_status = False

# print("BELIR")

# print(joints[0], joints[1], joints[2], joints[3], joints[4])

# KSR

joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
# BENEIRIRERIRT R R

# joints_down = [45, 80, 35, 40, 265, self.grap_joint]

# BENEIRORB A B TR RS

joints_down = [45, 50, 20, 60, 265, self.grap_joint]

# 73ah

self.move (joints, joints_down)

# HENSeEe
self. move_status = True

# FEMR R T

if name == "Zip_top_can" or name == "Newspaper" or name == "Old_school_bag" or name == "Book"
and self.move_status == True:

self.move_status = False

# print("AJEMILIER")

# print(joints[0], joints[1], joints[2], joints[3], joints[4])
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
# joints_down = [27, 110, 0, 40, 265, self.grap_joint]
joints_down = [27, 75, 0, 50, 265, self.grap_joint]
self.move(joints, joints_down)

self. move_status = True

# BRR--FE

if name == "Fish_bone" or name == "Watermelon_rind" or name == "Apple_core" or name ==

self.move_status = False
# print("ESiR")

# print(joints[0], joints[1], joints[2], joints[3], joints[4])

NSk 01 (2023-11-14)
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joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
# joints_down = [152, 110, 0, 40, 265, self.grap_joint]
joints_down = [147, 75, 0, 50, 265, self.grap_joint]
self.move(joints, joints_down)

self. move_status = True

# EiR--R &

if name == "Yellow" or name == "Cigarette_butts" or name == "Toilet_paper" or name == "Peach_pit"

or name == "Disposable_chopsticks" and self.move_status == True:

self. move_status = False

# print("EfbiiR")

# print(joints[0], joints[1], joints[2], joints[3], joints[4])
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
# joints_down = [137, 80, 35, 40, 265, self.grap_joint]
joints_down = [133, 50, 20, 60, 265, self.grap_joint]
self.move(joints, joints_down)

self. move_status = True

4.5 (FRMERARIESA

dofbot_color_stackingIhge8 &S Tl

ZarAJyolovSIE R INRERI AR . EE BT

yolov5HH{TBRAVIRBISEN, RIBZEEFINMEHI TSNS

“dofbot_color_stacking/scripts/data_collect.py” JoiE{& L REEFIAREUREEFNILIE

AUZAELRT .

def get_pos(self):

m

SREGREBIEE
rreturn: ZIRAE
# SHFEIREIR B MBI REP TR

img = self.image.copy()

pred, names, drawed_res = infer_image(img, model, labels_dict, cfg)
self.frame = drawed_res
if len(pred) >=1:
cv.putText(self.frame, "Fix Infer Result, Waiting for Robot Arm Finish..", (30, 50),

cv.FONT_HERSHEY_SIMPLEX, 0.8, (0,0,255), 2)

data = self.bridge.cv2_to_imgmsg(drawed_res, encoding="bgr8")
self.image_pub.publish(data)

pred = [pred]
msg = {}
gn = torch.tensor([640, 480, 640, 480])
if pred:
# Process detections
cgz_ctr=0
for i, det in enumerate(pred): # detections per image
for *xyxy, conf, cls in reversed(det):
prediction_status = True
xywh = (xyxy2xywh (torch.tensor(xyxy).view(1, 4)) / gn).view(-1).tolist() # normalized xywh
label = '%s %.2f' % (names[int(cls)], conf)
# get name
name = names[int(cls)]
name = name + str(cgz_ctr)

if prediction_status:
point_x = np.int_(xywh[0] * 640)
point_y = np.int_(xywh[1] * 480)
cv.circle(selfimage, (point_x, point_y), 5, (0, 0, 255), -1)
# plot_one_box(xyxy, selfimage, label=label, color=colors[int(cls)], line_thickness=2)

# ITERRERGHIUE
(a, b) = (round(((point_x - 320) / 4000), 5), round(((480 - point_y) / 3000) * 0.8+0.19, 5))
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msg[name] = (a, b)
cgz_ctr += 1
return msg

def get_Sqaure(self, color_hsv):

m

BREBIRA K155 HRAVAL R

(lowerb, upperb) = color_hsv

# SHIFREEIR, B RETEPTIN

mask = self.image.copy()

# BEIREEIEIHSV

hsv = cv.cvtColor(self.image, cv.COLOR_BGR2HSV)

# T TR EEZ ERITR.

img = cv.inRange(hsv, lowerb, upperb)

# IREIEEBRNSSEAEE

mask[img == 0] = [0, 0, 0]

# FREXA R SIS TTR

kernel = cv.getStructuringElement(cv.MORPH_RECT, (5, 5))

# S NRAE

dst_img = cv.morphologyEx(mask, cv. MORPH_CLOSE, kernel)

# BEIGEARER

dst_img = cv.cvtColor(dst_img, cv.COLOR_RGB2GRAY)

# EUR”{EIRE

ret, binary = cv.threshold(dst_img, 10, 255, cv. THRESH_BINARY)
# SREVECER s (A44R) python2F[python37EIt AL ERERE
contours, heriachy = cv.findContours(binary, cv.RETR_EXTERNAL, cv.CHAIN_APPROX_SIMPLE) # $kEX%¢

BB EE (444T)

it

# H H

for i, cnt in enumerate(contours):
# boundingRect IR ¥ITEINIEE, x, yR2¥iHE, w, hZ2IEFNENTS
X, ¥, w, h = cv.boundingRect(cnt)
# T EECERAYETR
area = cv.contourArea(cnt)
# EFRPR!
if area > 1000:
# FRILAER
point_x = float(x + w / 2)
point_y = float(y + h / 2)
# TEIMgEREILEERZ, (X, y), (x +w, y + h)2EERLER, (0, 255, 0)IREBEME, 22 RE%FHE

cv.rectangle(selfimage, (x, y), (x + w, y + h), (0, 255, 0), 2)

# LLHIFER ARG

cv.circle(self.image, (int(point_x), int(point_y)), 5, (0, 0, 255), -1)

# # EE RHRTIER

cv.putText(self.image, self.color_name, (int(x - 15), int(y - 15)),
cv.FONT_HERSHEY_SIMPLEX, 1, (255, 0, 255), 2)

# ITEHRERRPIIE

(a, b) = (round(((point_x - 320) / 4000), 5), round(((480 - point_y) / 3000) * 0.8+0.19, 5))

print("------------------ identify up ------------------- ")
print(a, b)
print("------------------ identify down ------------------- ")

return (a, b)

def server_joint(self, posxy):

m

RBUEERREXTIEEAE
:param posxy: {5 sx,y 245
return: BN ETHEERE

# EfFserverif =
self.client.wait_for_service()

# QIEEEE

# request = kinemaricsRequest()
request = Kinemarics.Request()
request.tar_x = posxy[0]
request.tar_y = posxy[1] + self.offset
request.kin_name = "ik"

try:
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# response = self.client.call(request)
self.future = self.client.call_async(request)
rclpy.spin_until_future_complete(self.node, self.future)
response = self.future.result()
if response:
# ISR RRID RIS
joints = [0.0, 0.0, 0.0, 0.0, 0.0]
joints[0] = response.joint1
joints[1] = response.joint2
joints[2] = response.joint3
joints[3] = response.joint4
joints[4] = response.joint5
# HYRARWSR, KT RERN,E AT
if joints[2] < O:
joints[1] +=joints[2] *3 /5
joints[3] +=joints[2] *3 /5
joints[2] =0
# print joints
return joints
except Exception:
# rospy.loginfo("arg error")
print("arg error")

“dofbot_color_stacking/scripts/dofbot_config.py” JEHEIEGSH SN HIB1EA
3.

def calibration_map(self, image,xy=None, threshold_num=130):
TE T3 BR X I M R 4
:param image:@ A\El&
sreturn: G ER X a8 = MR R RIEIR
if xy!=None:
self.xy=xy
# BB UERE
joints_init = [self.xy[0], selfxy[1], O, O, 90, 0] # REVISE
# BB ENREHERVIRE
self.arm.Arm_serial_servo_write6_array(joints_init, 500)
self.image = image
self.threshold_num = threshold_num
# QBLmEEE
dp=1]
h, w = self.image.shape[:2]
# print("h",h)
# IREVACER &R (A1)
contours = self.Morphological_processing()
# BHREE
for i, c in enumerate(contours):
# 1T EICER X .
area = cv.contourArea(c)

low_bound = None
high_bound = None
if self.use_other_cam:

low_bound =h *w /2 - 40000
else:

low_bound =h*w /2
high_bound =h *w

# R EREXINTEE
if low_bound < area < high_bound:
# ITEZBFRE
mm = cv.moments(c)
if mm['m00'] == 0:
continue
cx =mm['m10'] / mm['m00']
cy = mm['m01'] / mm['m00']
# LRHISCERX i
cv.drawContours(self.image, contours, i, (255, 255, 0), 2)
# IREVECER X fahin
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dp = np.squeeze(cv.approxPolyDP(c, 100, True))
# LHIRG
if not self.data_collect:
cv.circle(selfimage, (np.int_(cx), np.int_(cy)), 5, (0, 0, 255), -1)
return dp, self.image

def Morphological_processing(self):

m

FEE R RIRE FHREGCER s
# BEIGEARER
gray = cv.cvtColor(self.image, cv.COLOR_BGR2GRAY)
# (EFSHTSEEMER
gray = cv.GaussianBlur(gray, (5, 5), 1)
# EUGZ{EIRE
ref, threshold = cv.threshold(gray, self.threshold_num, 255, cv.THRESH_BINARY)
# FREXA R SIS TTR
kernel = np.ones((3, 3), np.uint8)
# SETHRE
if self.use_other_cam:
blur = cv.morphologyEx(threshold, cv.MORPH_OPEN, kernel, iterations=8)
else:
blur = cv.morphologyEx(threshold, cv.MORPH_OPEN, kernel, iterations=4)
# IREUEL
mode = cv.RETR_EXTERNAL
# IREAE
method = cv.CHAIN_APPROX_NONE
# IREVGCEREE (4447) python2fIpython37ELLtAbERE A [E
# BRXRR 8% —: BARNTEE, 28 RIUER, s8=: RBEEE.
contours, hierarchy = cv.findContours(blur, mode, method)
return contours

def Perspective_transform(self, dp, image):
BEAHE
:param dp: FHEAR(ZLE AT ATFAL)
:param image: [FIAE&
rreturn: IE IR EEIR
if len(dp) != 4:
return
upper_left =[]
lower_left = []
lower_right = []
upper_right = []
for i in range(len(dp)):
if dp[i]1[0]<320 and dp[i][1]<240:
upper_left=dpl[i]
if dp[i][0]<320 and dp[i][1]>240:
lower_left=dpli]
if dp[i][0]>320 and dp[i][1]>240:
lower_right=dpli]
if dp[i]1[0]>320 and dp[i][1]<240:
upper_right=dp[i]
# FEEPHEANTRS
pts1 = np.float32([upper_left, lower_left, lower_right, upper_right])
# TIRERNEANTRS
pts2 = np.float32([[0, 0], [0, 480], [640, 480], [640, 0]])
# ARIEIUXIRI N i BB AT
M = cv.getPerspectiveTransform(pts1, pts2)
# BEMTIN R TFEIR .
Transform_img = cv.warpPerspective(image, M, (640, 480))
return Transform_img

“dofbot_color_stacking/scripts/garbage_grap.py” R EHMEN SR IES IS
5.

def move(self, joints, joints_down):

m

Bandiz
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:param joints: BEIEIMAUBNSXTAE

:param joints_down: YIiEHEZXTRAE

# RERE

joints_00 = [90, 80, 50, 50, 265, self.grap_joint]

# 18t

joints_up = [135, 80, 50, 50, 265, 30]

# e
self.arm.Arm_serial_servo_write6_array(joints_00, 1000)
sleep(1)

# FFEEM

# for i in range(5):

#  selfarm.Arm_serial_servo_write(6, 180, 100)

#  sleep(0.08)

#  selfarm.Arm_serial_servo_write(6, 30, 100)

#  sleep(0.08)

# MFFEM

self.arm.Arm_serial_servo_write(6, 0, 500)

sleep(0.5)

# BEIIEMIRAIE
self.arm.Arm_serial_servo_write6_array(joints, 1000)
sleep(1)

# FEET

self.arm.Arm_serial_servo_write(6, self.grap_joint, 500)
sleep(0.5)

# e
self.arm.Arm_serial_servo_write6_array(joints_00, 1000)
sleep(1)

# BEIENRNAE LS
self.arm.Arm_serial_servo_write(1, joints_down[0], 1000)
sleep(1)

# BEIZEBEIE
self.arm.Arm_serial_servo_write6_array(joints_down, 1000)
sleep(1.5)

# MFFEM

self.arm.Arm_serial_servo_write(6, 0, 500)

sleep(0.5)

# 18t
self.arm.Arm_serial_servo_write6_array(joints_up, 1000)
sleep(1)

def arm_run(self, move_num, joints):

WA EE TS sh R BN

:param move_num: JMEVREL

:param joints: RBKRENSXHRE

# a=[132, 50, 20, 60, 265, 100]

# b=[132, 55, 38, 38, 265, 100]

# c=[132, 60, 45, 30, 265, 100]

# d=[132, 65, 55, 20, 265, 100]

if move_num =="'1" and self.move_status == True:
# Mg B BT ARIRE, A e TiEfT
self.move_status = False # JSIRBHHEIVRE LURIBETT
# print(joints[0], joints[1], joints[2], joints[3], joints[4])
# FRBERXTA
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
2 E| SEANCITER AT
joints_down = [135, 50, 20, 60, 265, self.grap_joint]
# EAFRFERNREL
self.move (joints, joints_down)
# TR
self. move_status = True

if move_num == '2' and self.move_status == True:
self.move_status = False
# print joints[0], joints[1], joints[2], joints[3], joints[4]
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
joints_down = [135, 55, 38, 38, 265, self.grap_joint]
self.move (joints, joints_down)

L RRERITHE
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self. move_status = True

if move_num == '3' and self.move_status == True:
self. move_status = False
# print joints[0], joints[1], joints[2], joints[3], joints[4]
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
joints_down = [135, 60, 45, 30, 265, self.grap_joint]
self.move(joints, joints_down)
self. move_status = True

if move_num =="'4' and self.move_status == True:
self.move_status = False
# print joints[0], joints[1], joints[2], joints[3], joints[4]
joints = [joints[0], joints[1], joints[2], joints[3], 265, 30]
joints_down = [135, 65, 55, 20, 265, self.grap_joint]
self.move(joints, joints_down)
self. move_status = True

4.6 NMEEREFIZEAL

“dofbot_color_stacking/scripts/main.py” 5 “dofbot_garbage_yolov5/
dofbot_garbage_yolov5/main.py” AN ERNZETIEFIAL, BaiERASEIhEE
EERAE, ETVMENSHSHES ., 2OBRERAWT.

# SEGLIERITFRIER TETRAIT

while capture.isOpened():

# EEMENASE—T

ret, img = capture.read()

print("read image from camera successfully:", ret)
# HF—ERKN

img = cv.resize(img, (640, 480))

dp = np.fromfile(dp_cfg_path, dtype=np.int32)
if DP_PRINT:
print("dp has dtype:", dp.dtype)
print("dp has shape:", dp.shape)
dp = dp.reshape(4,2)
if DP_PRINT:
print("After reshape, dp has shape:", dp.shape)
print("dp now is:", dp)

img = calibration.Perspective_transform(dp, img)

img, msg = target.garbage_run(img)
print("Model is warming up at stage:", warm_up_count)
if warm_up_count != 0 and last_num == warm_up_count:
last_count += 1
if last_count > 5:
warm_up_count = 0
last_count = 0
last_num = warm_up_count
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A AR PEEALLE

A1 BB R EEREMIERAEIRE

ITLd

[EIRRFEIAR

PUBBESRERER, TS RNAT 4 —SEERE,
[RE T

BREEFINEN, BeamTEIRsSHsaMEEHRETR.
L SE S

AT RMBEHRE, FEEFPFIRE. FEFIRESEIEREESUEMA
configB=R+.,

£ “/home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm/ros2_ws/src/
dofbot_garbage_yolov5/dofbot_garbage_yolov5/config/offset.txt” {4, I
FRESHHITIES, WEA-1FR.

A-1 1235

B BNEE.
1. WATWAREITEESMERS (8RER ) , SHELEME, NEEEHINKZS
# (40M0.008E1FZ0.01 )

2. WMADWUMEIMEES ST (@Ra15 ) , SREEME, WEBEHHINZSH
( ZNA.0.008{E1EZI0.006 )
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$£B2 Gz BB R FHIBLESAXYT_config.txt. dp.bin. offset.txtEHFEMEMITESRE “/
home/HwHiAiUser/E2ESamples/src/E2E-Sample/ros2_robot_arm/ros2_ws/src/
robot_arm_color_stacking/robot_arm_color_stacking/config” &1, {FEE5T—=8H9
HWEINEE, H=EHFRVEE

TR
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