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Default - rqt @0
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Reconfigure & IFFTIF o

Default - rqt
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#Dynamic Reconfigure D@ -ox%
Filter key: i ] =] [visual_tracker ®
Collapse all Expandall| | color Dynamic (0) v
»_camera HSV_H_MIN 0 180 0
image_raw HSV_S_MIN 0 255 110
[ Lual_m HSV_V_MIN 0 e— es’ o0
HSV_H_MAX 0 s— 180 19
HSV_S_MAX 0 255 |255
HSV_V_MAX V] 255 |255
(8 | & | follower (%
speed_ap 0.0 | 30 |14 |
speed_ai -1.0 ] 1.0 0.0
speed ad 1.0 o 10 003 |
speed_vp 0.0 ® 0.8 0.4 |
speed_vi -0.05 B 0.05 0.0 |
speedvd  -0.05 ] 0.05 0.0 |
_ijefresh
(System message might be shown here when necessary)
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Follower ¥ i 1 /5 22 F B S HA A F

R"1 B speed HBXIERA

BHZ AR
speed_ap RIRESHP
speed_ai RIRESH |
speed_ad RIRESHD
speed_vp RIRESH P
speed_vi ZIRESH |
speed_vd ZIRESH D
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HSV_H_MIN BiriAEe il H) Hs/ME
HSV_H_MAX Birkmetil ) MiXE
HSV_S_MIN B aiafiE () Mi/ME
HSV_S_MAX B EiafiE (S) MRXE
HSV_V_MIN BircmenmE (V) Mi/ME
HSV_V_MAX BB ERE (V) HRXE
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D AEFERE

WRNER REREATEMEN, AIReREN PID 80 KA A, 18
IMASE AR E T2 (rqt_reconfigure) 2 J5, FATHE AT LSS XT3 & PID )
ZHEAT IR . fEEEE PID S, Nk SE0k Bl K SEUNEREA
farg, MmigEpaiiE. R, FFRMaiRpEn, NEIFTCE FRERIIEE, N E
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(8 [ & ] [follower [ % |
speed_ap 0.0 [ | 130 (1.4 |
speed_ai <10 { | 1.0 [0.0 |
speed_ad 1.0 [ ] 1.0 (0.03 |
speed_vp 0.0 (] ‘08 (0.4 |
speed vi -0.05 ] 1 0.05 |0.0 |
speed vd -0.05 | 1 0.05 |0.0 |
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Ja 4R 1E visualfollow.launch SCAFH, FRATTAT LA KE 24k & K {E maxSpeed F1 H
PrEE e targetDist X242, W B . 18E R RA S0 Z 1151 A 2
R OB B KAEL AN H AR, 7E B AR S0 BE AT H bR B T R B
il o

B EaMini ROS/ERSESETEL 2021.04.12\5.ROSTERE\ROSEEES If\sre\simple_follower\launch\nodes\visualfollow.launch (src) - Sublime Text (UNREGISTERED)

| File Edit Selection Find View Goto Tools Project Preferences Help

ros_astra_camera ° al_foliowerJaunch visualfoliow.launch
‘ r05_object_detaction 1 5
rplidar_ros > e e s ped it e PR
rrt_exploration . four_wheel_diff_bs,four_wheel
simple_follower < name="'follower' p pe="visual follow.py">
oo
launch
nodes 5 < i bool™ />

faceTrackerlaunch

laserfollow.launch
maxSpeed”
targetDi ; double -

laserTracker.launch

visualfollow.launch
<> visualTracker.launch

<> face_followerlaunch

S i ; 5 controllButtonIndex' value="-4" n />

laser_follower.launc} s - =

e PID_controller' comman "$(find simple_follower)/parameter
o per] g <

‘_nE’ Safals PID_visual_param.yaml® />

<> visual_follower.launch </ .

msg 13 </ >

parameters

## PID_laser_param.yaml
/% PID_visual_param.yaml
scripts

< eyeaml

<> facexm|

/% face_follow.py

follower T4 & launch 32

7t visualTracker.launch S, FRATTAT DLBE SOAS [Rl B 1 A6 RE 2 50, 4
TE .

B e\Mini ROS/INERFEEEEL 2021.04.12\5 ROSIFEINROSIERE AR srd\simple_follower\launch\nodes\visualTracker.launch (src) - Sublime Text (UNREGISTERED)
File Edit Selection Find View Goto Tools Project Preferences Help

OPEN FILES 7
» visualTracker.launch >
name="visual 3 mple_follower™ isualTracker.py
FOLDERS
& src < ns="targetred’'>»
wscode 5 upper : [0, 116, 90]
op : oo
depthimage_to_laserscan-melodic-devel lower : [19, 255, 255]
fdilink_ahrs-demo </
= ns="targetblue’>

ket track 2 upper : [90,9@,90]
navigation-melodic € lower : [118, 255, 255]
robot_pose_ekf <f
ros_astra_camera Ld 2 < targetgreen'>
ros_object_detection upper : [30@, 79, 70]
rplidar_ros lower : [85, 255, 255]
rt_exploration ° 5 <f

ns="targetyell

le_foll
simple_follower upper : [26, 43, 46]

i Toaer - [340 255, 5]
launch <f -
Hode

ns="pictureDimensions’>

€3 faceTrackerlaunch

<3 laserfollowlaunch pictureHeight: 480
¢ laserTrackerlaunch 2 picturelidth: 648
< visualfollow.launch 2

€3 visualTrackerlaunch verticalAngle: ©.43196898986859655

65 e taliawerimmch horizontalAngle: ©.5235987755982938

€ laser_followerlaunch

‘targe 1u ="double’ />
<> line_follower.launch

<> visual_follower.launch
msg
parameters
scripts
src
= CMakelistetxt
<» package.xml|
teb_local_planner-melodic-devel
cfg

cmake_modules

include

visual_tracker ¥3 5 launch 34
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R rqt (ELRIR S, ATLAENT SUB AT T S H0AEE, (BUE S
FEARTT I ATHIERL, I rat EZRIAS AT LME N — R T A,
dynamic_reconfigure f|#2: http://wiki.ros.org/dynamic_reconfigure/Tutorials
St HAR AR v B, BRATVE ) HSV AS R et i e R A HE AT B B, — %
T 2 (8] PR UG AT A6 AL B R R AE HSV 2[RI BEAT 1Y), HEAS €50 2 (1) HSV
Zin Kot Sty i MR St RN B

. ThEEW g

(U M5 ER BEThRE /A BIHESR

BRI
visual_follower.launch

FEaRBETS
visualTrackerlaunch

=

'

FeEi@EAREEETS
turn_on_wheeltec_robot.launch

'

FERGBE KL
wheeltec_camera.launch

FEeRRETS
visualfollow.launch

SixiRal irxilic)
visualTracker.py visual_follower.py

T
1
1
1
1
) . I femd _vel
/camera/rgbfimage_raw

. fobject_tracker/ Jobject_tracker/ . - e
[camerafdepth/image_raw current_position current_position Jobject_tracker/info

) ) T )

ITRESR RAER ITIREER BAmER

visual_follow TS5

(2) PHEERFETIRETT AR R

rqt_graph

Icamerajcamera_nodelet_ manager/bond

Jcamera/camera_nodelet manager/bond
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Icamerajcamera_nodelet, manager
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(3) MLHEERFETIRE TF B

rosrun rgt_tf tree rqt_tf_tree

Recorded at time: 1713870082.26

proadcaster: robat pose ekt
Bverage rate: 21

Buffer length: s

Most recent transform: 1713870082.16
Didest transform: 1713870080.81

Broadcaster: /base_to,_link
Average rate: 10.754
Buffer length: 1.302

lost 171

Broadcaster: /base_to_laser
Average rate: 10.753
Buffer length: 1.302

1

Average rate: 10.751 Average rate: 10.749
Buffer length: 1.302 Bufer gt 1.302
22|

1713870082.3

Dtdst transform: 1713870080.99

‘Broadcaster: /robot_state_publisher
Average rate: 10.769 Average rate: 10.769

Buffer length: 1.3 auttr e Iennm :l 3 Buffer length: 1.3 Buffer length: 1.3

1
Oldest transform: 1713870080.92

Broadcaster: /robot_state_publisher Broadcaster: jrobot_state_publisher

mdum robotsate_publicher

13 13 13
Oldest transform: 1113570050 83 |Oldest transform: 171 83 | 83 i dest transform: 1713870080.83

Broadcaster: /camera_base_link3 [Broadcaster: /camera_base_link2
10000.0

|Average rate: 10000.0 |Average rate: 10000.
Buffer lenqth U D Buffer length: 0.0

n: 0.0 0.0
Oldest transform: 0.0 Idest transform: 0.0

M ERPETNAE TF &
(0 M3t BRFE T B TR AR AT
Aok PR BE Th B IE IS 3247 visual_follower.launch JF )i, 7& visual_follower.launch
AT 54 launch 3CAF. HH turn on wheeltec robot.launch H 7T & /N EH]
J&)Z128 875 15, wheeltec_camera.launch 71 57 $] FF RGB £ 1% Sk FIR 515 3k,
visualTracker.py F1 visualfollow.py 7 57 =B IhHEM)SZ I . H A 1¥) visualTracker.py
157 HFRiRi, visual follow.py 7 ST WA ERFE . F PR BE DI REFR T A2 U0 -

{

visualTracker.py

!
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visual_follow.py
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AR
(5) PHERBETNRE visual Tracker. py U SREBRVR L ARNT
AT M B FRIR A visual Tracker.py SCHF Y 32 Z 3 HEC -
visual_tracker 17 s[RI T[] T RGB FAF K AR BERAZR L 116 &R, F44 M ph

KIMGAE B AL 425 171 PR 2L trackObject.
# message filters 7T ¥ RGB &% k&4

im_sub = message filters. Subscriber (' /camera/rgb/image raw', Image)
# 17 P AL IE 59T MR R AEAR SRS
dep_sub = message filters. Subscriber ('/camera/depth/image raw', Image)

# % RGB B %A= K & BARAZ B3 NH B i 8 35 KL AR 1) )
self.timeSynchronizer = message filters. ApproximateTimeSynchronizer ([im_sub,
dep_sub], 10, 0.5)

#3508 18] ) & 6 69 B 45 4% 4 4 =18 B 4K trackOb ject #k B 1% AL 22
self.timeSynchronizer. registerCal Iback (self. trackOb ject)
# R AT AL IR B AR BT A B
self. positionPublisher = rospy. Publisher (' /object tracker/current position’,

PositionMsg, queue size=3)
#N S S HIR S5 69 A R

self.color _obj = Server (Params_colorConfig, self.colorreconfigure)

KT message_filters 1J'F 77 HFI#2: https:/wiki.ros.org/message filters

message_filters.Subscriber & XF ROS 11 [ (13 2%, Ay FAtht jE a5 F 4t ynARag,
message_filters.Subscriber JoiZRs 73— 1 YE &= 1005 tHAE v A N 1243 ROS
TR LN o

TimeSynchronizer o Ji§ #8278 F o I T oK [ AP S N, JF DA
AN EE B RS e AT, T ApproximateTimeSynchronizer 5 TimeSynchronizer
KR Z T —A LR 4L

¥ EUGAE B AL 2 TB1 3 BR B trackObject 2 J5, A1 b6 B2 i EL A (1 R 5 4k
PIE HARBEREE HARFTEMALE, T 0stikIRA1RE & [ R 2L trackObject H
[ = P 2

#3% RGB B 1% 15 & 4 4 2] OpenCV
frame = self.bridge. imgmsg_to_cv2(image data, desired encoding="'rgb8")
#45R B B A% A5 85 4 2] OpenCV
depthFrame = self.bridge. imgmsg to_cv2(depth_data,
desired_encoding='passthrough')
#15 RGB B %17 &4 37 hsv B1RAZ &
hsv = cv2. cvtColor (frame, cv2.COLOR_RGB2HSV)

# 8 ul 4k 11


https://wiki.ros.org/message_filters
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#X G A1 A cv2. inRange X RMA, ERF xS, RAY BRI S
org _mask = cv2. inRange (hsv, self.targetUpper, self.targetlLower)
#RAF R0 BATR 3R BT HEF B, R ERREF TR
mask = cv2. erode (org_mask, None, iterations=4)
#AS I B AR A B, R IREC B G A A
contours = cv2. findContours (mask. copy (), cv2. RETR_EXTERNAL,
cv2. CHAIN_APPROX_SIMPLE) [-2]
newPos = None
try:
# K PT A e BRAT HE R O R AT B AR R K 698 BRAE A B AR
contour = sorted(contours, key=cv2.contourArea, reverse=True) [0]
# FRIX B AREC AR 9 oS4z E Ao 3B
pos = self. analyseContour (contour, depthFrame)
if newPos is None:
newPos = pos
self. lastPosition = pos
self. publishPosition (pos)
self. lastPosition = newPos
# 4o RECA T AR B RITIFELZ L
except IndexError:
rospy. logwarn('no position found')
# NEAFIEHE
posMsg = PositionMsg(0, O, self.targetDist)
self.positionPublisher. publish (posMsg)

B¢ J5i [E1 1 BR AL trackObject #4945 21 1) B bR A7 B K% B MRl ALE 1l &, 2
JE kB visual_follow SKFEAT HARYIAERBE . W R AH $R.30 H ARFE BRI TE, R AT
HArr B R B AT A B, ERATHINLE NS EHR AR HAR G 0L T 5 1E R 30 .

(6) ¥ ERBEIIES visual_follow. py OSSR AT ARMT

visual follow 7 f 3= 2 /21T [ visual tracker 40P B 15 2 () H bRz B 16735,
F & PID MEEISHIG, RAT /N B I 62

ERATRE B YIRIRME visual follow.py SCAF) 3 ELEL 45
# KA R B AER
self.cmdVelPublisher = rospy. Publisher (' /cmd_vel', Twist, queue_size =3)

# T BARIR A4 BEAL, U A RAVRME T TR F 09 LAz B

self. positionSubscriber =
rospy. Subscriber (' /object_tracker/current _position', PositionMsg,
self. positionUpdateCal |back)

# 9T B AR 6912 B K AR T

self. tracker InfoSubscriber = rospy. Subscriber (' /object_tracker/info',
StringMsg, self.trackerInfoCal |back)

# AMAHE SRR E

Fo9oul 4k 11
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self. speed PID = Server (Params_PIDConfig, self. fol lowreconfigure)

visual follow 5 s B 5GTT B 1 H b ERBE 09 4 50 A B 1, O 3R E Bk
e 1511 B 25 PositionMsg,  7E [51 1 oR £ s i ek B2 PID %41 B X update [
RN BAE R, IF HIR [BI3RATT P 75 22 08 A

NHARATRE — N JE PID #5511 73 4
#ix £t 5
error = self.setPoint — current_value
#L5 R ZEONN, 121EES); X T AARSE K R ILIAT
if error[0]<0.1 and error [0]>-0.1:
error [0]=0
if error[1]<100 and error[1]>-100:
error[1]=0
# YEEHMAE D, BIAKREZRBATRE, AXEZKTREE EZHTAD
if (error[1]1>0 and self. setPoint[1]1<1200) :
error[1]=error [1]1*(1200/se|f. setPoint[1])*0. 7
# it H PID gk, Jriawit HagR gAE

error

-
|

currentTime = time. clock ()
deltaT (currentTime—self. timeOfLastCal )

self. integrator = self. integrator + (error*deltaT)

| = self. integrator
D = (error—self. last_error) /deltaT
self. last_error = error
self. timeOfLastCal | = currentTime
return self.Kp*P + self.Ki*| + self. Kd*D

X ¥ PID fifilid AR AR H 4 S AL B PID Fl, W AT AN 1Y ) 2 m] L
FEBRATH STM32 BHLIZHIFIFE . PID 2 i b8 A 103R [FME 2530 N2 H br i B i
FBL 3R 5] B 8 positionUpdateCallback H, 3% 1] bR His 3 15 ¥ B AL PR IS 7 &A1 3
PTG, TAE RN WOE R R B)E b RATE — T IR [ R %
positionUpdateCallback ] 352 4 2%«

angleX= position. angleX
distance = position. distance
# iz B3 844 update KM PID 4x4], JF HIA % E{A
[uncliped_ang_speed, uncliped |in_speed] =self. update ([angleX, distance])
#HaX ik A R B 45 aY ik T E
angularSpeed = np.clip(-uncliped _ang speed, —self. max_speed, self.max_speed)
linearSpeed = np.clip(-uncliped |in_speed, —self. max_speed, self.max_speed)
#OREREH &
velocity = Twist ()

velocity. | inear = Vector3(linearSpeed, 0, 0.)

010 7 11 0



velocity. angular= Vector3(0., 0., angularSpeed)
self.cmdVelPublisher. publish(velocity)

A&, NEFWGEEHE RS, S0 DK B B s, IS sk E
HUEE S, DUk S8 E R RCR .
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