Jlaunch/pr2/
robot.launch

A
manifest.xml
<export>
transmission_plugins.xml
include
: <export>
/ urt_if/ gripper_vo0/ controller_plugins.xml 2
Icgripper.gazebo.xacro [src/
_ L . E . ) pr2_lcgripper_controller.cpp
GAZEBO geometry,mass,dynamics - .. : public pr2_controller_interface::Controller
(hard-coded params HERE) .
pr2_lcgripper_controller.h I
include : ~{
(gripper_control) - J
Icgripper.transmission.xacro . controller_plugins.xml
: B SRR > CLARE_CLASS(gripper_control,
H H * . W R R R R perCOntrouer’

transmission type= - S <class name="gripper_control/Pr2LCGripperController* K"~ :Pr2LCGripperController,

"gripper_control/LCGripperTransmission” = ) type="controller::Pr2LCGripperController" roller_interface::Controller)

name="${side} gripper_trans" ey ( / ) base_class_type="pr2_controller_interface::Controller" /> i

transmission_plugins.xml
xacro:macro name="pr2_lcgripper_transmission_v0" _ : - <Clasi narf"ef’gtﬂqfefffggtrpllLCgr;%petr_Cal(I;brattlolrlngntrolIer" s
takes params and loads them to param server <class name="gripper_control/LCGripperTransmission" YPe= oM ) : control_toolboXi IR
type="pr2_mechanism_model::LCGripperTransmission" base_class_type="pr2_controller_interface::Controller" /> g - _
base_class_type="pr2_mechanism_model::Transmission" />
: <class name="gripper_control/CappedJointPositionController"
<joint name="${side} gripper_joint" type="prismatic"> | B type="controller::CappedJointPositionController" doee e )
<parent link="${side} gripper_r_finger_tip_link"/> I base_class_type="pr2_controller_interface::Controller" />
<child link="${side}_gripper_|_finger_tip_frame"/>

<axis xyz="01 0" />
<dynamics damping="${gripper_damping}" />
<S8
<limit effort="333.3" lower="-99999.9" upper="
<safety controller k_position="1e6" k_veloci
soft_lower_limit="-99999.1" soft_upper

Jsrc/
Icgripper_calibration_controller.cpp
: public pr2_controller_interface::Controller

>

xacro:macro name="pr2_lcgripper_v0"

Icgripper_calibration_controller.h l

LARE_CLASS(gripper_control,
alibrationController,
:LCGripperCalibrationController,

JAsrc/
Icgripper_transmission.cpp

side="${side}"

Icgripper_transmission.h ]
gear_reduction="${15.0}"

gear_efficiency="${1.0}"
screw_efficiency="${1.0}"
screw_lead="${0.00325}"

‘ controller::CappedJointPositionController vc_ l

jOx="${-0.0350}"
jOoy="${0.0}"
j1x="${-0.060}"
jly="${0.0}"

_CLASS(gripper_control, LCGripperTransmission,

chanism_model::LCGripperTransmission,
chanism_model:: Transmission)

pOX="${-0.025}"
pOy="${0.002}"
p1x="%${-0.045}"
ply="${0.004}"

v

gg;;ﬁooo%%%‘;} !n!tParametersFromServer(T_iXmIElement *_j) Isrel
D3X="${-0.044}" initParametersFromURDF(TiXmIElement *j, Robot *robot) ISTC ' " -
D3y="${-0.005}" initXml(TiXmlIElement *config, Robot *robot) cappec_joint_position_controfier.cpp

: initXmlI(TiXmIElement *config) : public pr2_controller_interface::Controller
0="${0.035}" propagatePos!t!on(std::vector<Actuator*>& as, std::vectc_)r<JointState*>& is) e
11="${0.060}" propagatePosmonBackwards(s_td::vector<J_0|ntState*>& js, std::vector<Actuator*>& as) ". | capped_joint_position_controller.h l
12="${0.050}" propagateEffort(std::vector<JointState*>& js, std::vector<Actuator*>& _as) _ -
p0_radius="${0.004}" propagateEffortBackwards(std::vector<Actuator*>& as, std::vector<JointState*>& |s) :

j1_radius="${0.0032}"
thickness="${0.006}"
theta_open="${20.0}"
theta_closed="${101.5}"

CLARE_CLASS(gripper_control,
ntPositionController,
:CappedJointPositionController,
oller_interface::Controller)

12g_coeffs_0="${-0.00065535931852}" | =
12g_coeffs_1="${10.019957576}"
|2g_coeffs_2="${799.03010689}"
12g_coeffs_3="${-70983.900184}"
12g_coeffs_4="${1729405.0628}"

control_toolbox::Pid pid_controller_;
g2l_coeffs_0="${5.429877018e-05}"
. g2l_coeffs_1="${0.097594704184}"
T 92|_coeffs_2="${-0.46537557155}"
side= g2l_coeffs_3="${3.3776098694}"

parent="_wrist_roll_link" e "
<origin xyz="0 0 0" Tpy="0 0 0" /> g2l_coeffs_4="${-6.6643179571} \

g2ed_coeffs 0="${0.013021055202}" \ E | R . ...Istacks/pr2_controllers/control_toolbox/
g2ed_coeffs_1="${-0.020767789082}" \ E R control_toolbox::Pid

g2ed_coeffs_2="${-0.41359925158}" . . .
g2ed_coeffs_3="%${4.8190129478}" \ L o - ’ E |E|
g2ed_coeffs_4="%${-26.74286852}" : . . 1

/opt/ros/fuerte/stacks/pr2_robot/pr2_bringup/config/
analyzers.yaml

analyzers:
motors:
type: diagnostic_aggregator/GenericAnalyzer
path: Motors
startswith: [
'EtherCAT Device']
expected: [
'EtherCAT Device (r_gripper_motor)',
'EtherCAT Device (I_gripper_motor)',
joints:
type: diagnostic_aggregator/GenericAnalyzer
path: Joints
startswith: [
‘Joint']
expected: [
‘Joint (r_gripper_joint)’,
‘Joint (I_gripper_joint)’,

calibration_yaml = args[1]
hold_yaml| = args[2]

(only on robot) % - . .
letc/ros/ L ° N . void JointState::getLimits(double &effort_low, double &effort_high)
./l&UﬂCh/pr/ * . . a o 1 g (T R {
robot.yaml pr2.launch g gripper_list = ['r_gripper', '|_gripper’] {
/I only enforce joints that specify joint limits and safety code
. ( . if (!joint_->safety || !joint_->limits) {
?am.e. p2rq <I--PR2Calibraton--> et . - - effort_low = -std::numeric_limits<double>::max();
ype: pr <node rlame=“§:allbr?te_pr2" ........... .- . K # APPEND GRIPPERS TO LIST OF JOINTS TO CALIBRATE effort_high = std::numeric_limits<double>::max();
pkg="pr2_bringup* e 1% : . gripper = CalibrateSequence([gripper _list], status) return;
...... . ) . : . ' }
............................. .o"' @ o o 4 * . . . * . . dOUble V6|_|0W = -jOInt_->|ImItS->Ve|OCIty,
...................... . .' .2 K C . .. e gripper_calibrate() ef‘fort_hlgh = jOint_->|imitS->eﬁ0rt;

r A effort_low = -joint_->limits->effort;
Icg_transmission_params.yami

args= (grippér_control)/prz_lcg_calibration_controllers.yaml
Y
cal_|_gripper:
type: gripper_control/LCGripperCalibrationController

/I enforce position bounds on rotary and prismatic joints that are calibrated
if (calibrated_ && (joint_->type == urdf::Joint::REVOLUTE || joint_->type == urdf::Joint::PRISMATIC))
{

return calibration_params_namespace+"/calibrate/cal_%s" % joint_name

[ def get_controller_name(joint_name):

gripper_version: 1.58 # Version number of the gripper

joints: _ : /Il Computes the velocity bounds based on the absolute limit and the
JOX: -0.035 #m gc_:tuator. _I_veIo__grlpper_motor Il proximity to the joint limit.
J | t
jOy: 0.0#m Joint. L_gripper_join vel_high = max(-joint_->limits->velocity,
1197 th ts:
j1x: -0.060 # m other_joints. - - min(joint_->limits->velocity,
) | | f t
jly: 0.0# m - L gripper_L_Tinger_join -joint_->safety->k_position * (position__ - joint_->safety->soft_upper_limit)));

- |_gripper_|_finger_tip_joint
- |_gripper_r_finger_joint
- |_gripper_r_finger_tip_joint

vel_low = min(joint_->limits->velocity,
max(-joint_->limits->velocity,

tendon_routing:
pOx: -0.025 #m

pOy: 0.002 # m . -joint_->safety->k_position * (position__ - joint_->safety->soft_lower_limit)));
plx: -0.045 #m Ve'oc'%; e }
max_effort: 20.

ply: 0.0#m -

p2x: -0.0084 # m p'd_' 100 /I Computes the effort bounds based on the velocity and effort bounds.

p2y: 0.0023 #m Sj effort_high = max(-joint_->limits->effort,

p3x: -0.044 #m g min(joint_->limits->effort,

p3y: -0.005 #m b AESHD .1 s joint_->safety->k_velocity * (velocity _ - vel_high))):
links: L_clamp: 20.0 ) effort_low = min(joint_->limits->effort,

0: 0.035#m max(-joint_->limits->effort,

11: 0.060 # m , -joint_->safety->k_velocity * (velocity _ - vel_low)));

12: 0.050 # m args= (gripper_control)/pr2_lcgripper_controllers.yaml

thickness: 0.006 # m
radii: _gripper_position_controller:

r_cg: 8882 z o type: robot_mechanism_controllers/JointPositionController

r cl1: 0. m

joint: |_gripper_joint

r_e0: 0.0054 #m pid: *gripper_position_gains

r el:0.0032 #m
r f1: 0.0032 #m

spring:
k: 875 # N/m
x0: 0.015 #m
limits:

theta_open: 20 # deg, proximal joint angle when fully open
theta_closed: 101.5 # deg, proximal joint angle when fully closed
max_torque: 0.02 # Max motor torque, transmission to the MCB
gap_closed: 0.0 # NOTE: gap_open will be derived from theta_open
# position_holding:
# stall_timeout: 3.0 # seconds
# stall_threshold: 0.001 # metres
# holding_torque: 0.002 # Nm |_gripper_controller:
actuator: type: gripper_control/Pr2LCGripperController
screw_lead: 0.00325 # m
gear_reduction: 15.0 # 15:1 reduction
efficiency: 0.4 # Overall efficiency coeff (gripper + actuator)
polynomials:
I2g_0: -0.000655359
I2g_1: 10.019957576
12g_2: 799.03010689
12g_3: -70983.900184
12g_4: 1729405.0628

(gripper_control)/pr2_Icgripper_controllers.yaml

<l-- Controllers that come up started -->

node name="default_controllers_spawner"
pkg="pr2_controller_manager" type="spawner"
args="--wait-for=calibrated

r_gripper_controller
|_gripper_controller

g2l_0: 0.000054298770
g2l_1: 0.097594704184
g2l_2: -0.46537557155
g2l_3: 3.3776098694

g2l_4:-6.6643179571 <!-- Nodes on top of the controllers -->
<group ns="I_gripper_controller">

g2ed_0: 0.013021055202 <node name="gripper_action_node"

g2ed_1:-0.020767789082 machine="c1"

g2ed_2:-0.41359925158 pkg="pr2_gripper_action"

g2ed_3: 4.8190129478 type="pr2_gripper_action" />

g2ed_4: -26.74286852




