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Overview It
o,
S.A.B l
v grasp_interfaces 1 orm - controjler
cEe PO cervice .
[ GraspAction.srv S>A
. | —->/3rMP request /—
B Graspuerysrv Aruco: target
[ CMakelLists.txt - (— y recognition

Y package.xml
9 rodpi) :

$hv. 3 3mrLy
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Could be overrided
by nav2 plugins - ;
|

ol Pose ) releasel)
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aoTo Poée():
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Arm Controller

ourm - controller
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Aruco: target
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def substitute R(matrix):
dx, dy, dz = matrix[@, 3], matrix[1, 3], matrix[2, 3]
d = math.sgrt(dx * dx + dy * dy)
nx, ny = dx / d, dy / d
return np.array([
[nx, -ny, @, dx],
[ny, nx, @, dy],
[ e, o, 1, dz],
[ e, @, @, 1]

D



> ‘Ea A = def compute yaw inclination(T_block center):
|__ I dx, dy = T_block center[®, 3], T _block center[1, 3]

theta = math.atan2(dy, dx)
Arm Controller

ke
I

T block center[:3, @]
y = T_block center[:3, 1]
z = T _block center[:3, 2]

@ zmin_axis = x

if abs(y[2]) < abs(zmin_axis[2]):

zmin_axis = ﬂ
if abs(z[2]) < abs(zmin_axis[2]):

o - cortrolles Aruco: target
L)

a,rMP requut / R "@COQV\"t"OV\ beta = math.atan2(zmin_axis[1], zmin_axis[@])
srv /

/ yaw_relative = beta - theta

3r‘aJPt) : yaw_regular = (yaw_relative - np.pi / 4) % (np.pi / 2) - np.pi / 4
%5@ Q"i} 3mrL} return yaw_regular
T3, Mk

|

woitl)

/h@lwfwrequut// > J

releasel)

Zmin_axis = z
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Navigator from Nav2

def go to goal(self, goal: PoseStamped, blocking = True):
self.goToPose(goal)
if blocking:
while not self.isTaskComplete():
feedback = self.getreedback()
return self.getResult()
else:

return None

* LUK nav2 SEUEEE
global/local_costmap
planner_server
controller_server
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Customized Navigator

Global Planner (as a plugin)
N A* Planner

Local Controller

s Trajectory Feedback Control

Trajectory Feedback (MyController)

8
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13
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alpha = -theta + atan2 (y, x);
beta = -theta - atan2(y, x);
v = k_rho * rho;

w = k_alpha * alpha + k_beta * beta;

X += cos(theta) * v * t;
y += sin(theta) * v * t;
theta += w * t;

Astar (MyPlanner)

class AStar: public nav2_core::GlobalPlanner {
public:

astar();

~AStar();

vold configure(

const rclcpp lifecycle::LifecycleNode: :WeakPtr & parent,

std::string name,

std::shared_ptr<tf2_ros::Buffer> tf,
std::shared ptr<nav2 costmap 2d::Costmap2DROS> costmap ros

) override;
void cleanup() override;
void activate() override;

void deactivate() override;

nav_msgs::msg::Path createPlan(

const geometry_msgs::msg: :PoseStamped & start,

const geometry msgs::msg::PoseStamped & goal

) override;

p= Jéx-+ay
A -0+ Arcﬂml'l)

V=HP
W= kadl + Rp

Start

Initialize Planner

Set Start & Goal Pass Cost Map

N

Calculate Path using A* Algorithm

v
Check & Return Plan

Set Up Plugin}
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Navigator
o e Q
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Navigator

ZITYIRATAY4T /9 (Approach 1)

# Turn to block
T 0a = pose to matrix(block pose.pose)

T ba = np.dot(T _ba, T @a)

0 & = T900, 31, TeL, 3 GIEESIESIGES =V
= S E ==
while temporary commander.amcl pose is None: Xjﬁ%{ﬁg%*'g { .
rclpy.spin_once(temporary commander) {Eij&f@i;&ﬁﬁﬁﬁrﬂ%*{& 1
yaw = temporary_commander.warp angle(temporary_commander.get current_yaw() + np.arctan2(dy, dx)) E&IEX{]’E%J:%EZIK?E}Q'E"@O

temporary commander.turn_to yaw(yaw)

4 hove <louly grasp_query_solved() BI3KEY
while True: %ﬁﬁ*ﬂ*ﬂ&%ﬁﬁ&%ﬁ 1
is solved = temporary client.grasp query solved() E’I‘%E;&ﬁﬁ_%ﬁ*ﬁl&ﬁ*ﬂ%ﬁl
s B AT,
emporary_commander.sto f%; JEFI”KO

break
temporary commander.cmd vel(linear x = ©8.83)

time.sleep(1.5)
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Navigation

AEIE LIRS IME Bire

Controller

5ehk B R BI SR ETEL

Planner

SESSSIllEIYIbel

VeryCute

SFrEanEs!
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