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1. How to setup dVRK environments on Robotorium computer

2. (Optional) On your PC

3. How to run and call GUI

4. How to physically control dVRK arm: PSM3

1. Sectionl: How to setup dVRK ROS at Robatarium

First, click this link and follow the instructions.

https://github.com/jhu-cisst/cisst/wiki/Compiling-cisst-and-SAW-with-CMake#setting-up-your-
environment-variables-for-ros

The computer at Robatarium has already installed the ROS 20.04 Noetic, so we should skip ROS install
start with installing CISST-SAW library:

1). Find 1. Building using catkin build tools for ROS, open a terminal via”ctrl+alt+t” and copy following
codes from the webpage.

To make sure your path includes the ROS directories:

source /opt/ros/kinetic/setup.bash # replace kinetic by whatever your ROS distribution is

If you're using a different ROS version, you'll need a different path, e.g. ' /opt/ros/melodic/setup.bash .

Remember to replace the “kinetic” by “noetic” which is our ROS version.
2). Then create catkin workspace :

Then you should be able to create your catkin workspace. Please note that existing workspaces used in combination with
catkin_make are not compatible with the catkin build tools.

mkdir -p ~/catkin_ws/src
cd ~/catkin_ws
catkin init

Get the sources

cd ~/catkin_ws/src
git clone https://github.com/jhu-cisst/cisst-saw --recursive

3).



Configure and build

For (significantly) better performances, you should compile your code in CMake Release mode. Using the catkin build tools,
this can be done using profile configuration. Then you can build and update your environment variables:

re in the right pla

source /opt/ros/kinetic/setup.bash # or v g is pution is
# s default CMake build t

catkin config --cmake-args -DCMAKE_BUILD_TYPE=Release

# build

catkin build --summary

# set environment variables - MAKE SURE YOU SOURCE THE RIGHT FILE

source devel/setup.bash

4). Use code:” gedit ~/.bashrc” to open that file and copy these codes to the end of that file.

Setting up your environment variables for ROS

If you have a single catkin workspace, you might want to automatically 'source the setup.bash when you log in. To do so,
you should add the following lines at the end of your '~/.bashrc (hidden file in your home directory):

# for ROS
if [ -f ~/catkin_ws/devel/setup.bash ]; then
. ~/catkin_ws/devel/setup.bash

st (optional)
if [ -f ~/catkin_ws/devel/cisstvars.sh ]; then
. ~/catkin_ws/devel/cisstvars.sh
fi

If you're new to Unix, you can launch the text editor gedit with:

gedit ~/.bashrc

Save that file and back to our terminal.

5). this part is optional, it’s not important for our project.



Maintaining multiple Catkin profiles (optional)

For advanced users, you can also create multiple profiles and have different compilation options in each profile. To create a
release profile, use the following sequence of commands:

ake sure we

cd ~/catkin_ws

1k ur

ar a
catkin config --profile release -x _release
itch to r ly cr t rel il

catkin profile set release

t envir ent va bles

source devel_release/setup.bash

To create another profile (e.g. debug), the safest way is to "'open a new shell*" without any environment variables specific to

e current profile and th

cd ~/catkin_ws

# make sure u have the prope

source /opt/ros/kinetic/setu

p-bash

c a profi

catkin config
h to ne C ed

catkin profile set debug

= t default 1 VI

catkin config --cmake-args -DCMAKE_BUILD_TYPE=Debug

catkin build --summary

nvironment

source devel_debug/setup.bash

Every time you toggle between profiles, make sure you change two things:

® Set active profile, e.g. to switch to release: catkin profile set release

* Set environment variables, e.g. to switch to release: source ~/catkin_ws/devel release/setup.bash

6).skip 2.1, run two examples from 2.2:



2.2. CMakelists.txt examples

Simple example

find_package (cisst)

if (cisst_FOUND)

include (${CISST_USE_FILE})

add_library (myLibrary libFile.cpp libFile.h)

add_executable (myExecutable main.cpp)

target_link_libraries (myExecutable myLibrary)

cisst_target_link_libraries (myExecutable cisstCommon cisstVector cisstQt)

else (cisst_FOUND)
message (SEND_ERROR "Oops, cisst not found™)
endif (cisst_FOUND)

Using REQUIRED/COMPONENTS

In this example we demonstrate how to be a bit more specific and specify which libraries are needed.

set (REQUIRED_CISST_LIBRARIES cisstCommon cisstVector cisstQt)

include (${CISST_USE_FILE})

add_library (myLibrary libFile.cpp libFile.h)
add_executable (myExecutable main.cpp)
target_link_libraries (myExecutable myLibrary)

# sing cisst libraries an se ings as defined before

cisst_target_link_libraries (myExecutable ${REQUIRED_CISST_LIBRARIES})
else (cisst_FOUND_AS_REQUIRED)

message (SEND_ERROR "Oops, cisst ${REQUIRED_CISST_LIBRARIES} not found™)
endif (cisst_FOUND_AS_REQUIRED)

Now, you are all set!, try our codes on section 3 to go further!




2. Section2: (Optional) On PC
3. Section3: How to run and call GUI on ROS:

1). First, open the terminal on desktop via ctrl+alt+t (or mouse right click, but not recommended).
2). Right click on the terminal and “Split Vertically”.

3). Type in following command below, so that you should run and call the GUI of PSM3 for physical
control.

roscore # on one side teminal. And copy following code on another terminal. Please use “crtl+c” to turn
# off the roscore before logging out!!!!!

cd ~/ # return to root.
cd catkin_ws/src/cisst-saw/sawIntuitiveResearchKit/share/jhu-daVinci/ # Jump to the target folder.
rosrun dvrk_robot dvrk_console_json -j console-PSM3.json # Run and call the GUI

4). Then take following operation on GUI:

dVRK 2.1.0 / cisst 1.1.0 - 0 &
Arms PSM3 10 Buttons PSM3 PID PSM3
Power Off Power Relays Watchdog Encoders Service Timing
Power On Period (ms) Direct control || 0.678 +0.320 ms 0.181 +0.160 ms 1.000 ¢
Home | open | " Timedout plot position 1.475 KHz 26.7 % 1476 samp'les
; . 0.615/11.789ms  15.3/660.4% 2 > perioc
PSM3 | Actuators off | Last timeout: n/a Serial number
Tele operation | Poweroff | 28613
Disabled Actuator power
Desired current (mA)
Inputs
Current feedback (mA) 9.52 -2.51 -22.03 16.20 -8.59 -23.10 -12.94
Joint position (deg) -21.40 -7.35 48.68 -31.58 0.00 -0.27 0.23
Actuator position (deg|mm) -21.40 -7.35 48.68 -31.58 0.00 -0.27 0.23
Actuator velocity (deg/s) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Analog inputs (V) 2.69 2.48 1.05 2.64 2.24 2.28 2.23
Audio Potentiometer (deg|mm) -21.36 -7.52 48.20 -31.35 0.20 -0.40 0.32
— Amp temperature (C) 30.50 30.50 31.00 31.00 30.50 30.50 31.50

Direct control

Component 17.£9.50 SLdLUS # 1. LUTISULE SLAILEU, UVRN £.1.U 7 USSL 1. 1.U -
Viewer 17:29:36 status #2: PSM3: desired state DISABLED
17:29:36 status #3: PSM3: current state DISABLED
(a ?II( 17:29:36 status #4: PSM3: current state DISABLED

a. Click power on to power on the dVRM arm. Please Remember click Power off or turn off GUI
before you log out the system!!!
b. Then click “Home”, “Disabled”, and “PSM3”, you will see:



dVRK 2.1 - o ®
Arms PSM310  Buttons PSM3PID | PSM3
Power,Off 0.668 +0.047 ms 0.018 £0.007 ms 1.000 ¢ Position -0.374 -0.128 0.049 -0.551 0.000 -0.005 0.004
Power On 1.498 KHz 2.8 % 1498 samples Velocity 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Homa 0.612/2.406ms 0.9 /141% 0> period Effort -0.009 -0.001 0.001 -0.001 0.000 -0.001 0.000
PSM3 PSM3/PSM3_base 000000 Forces -~ °%°°% 000
Tele operation Axis X
Enabled J Axis
Axis Z
Vector
Inputs
0.000 0.000 0.000 000
Messages Direct control Desired HOMED ENABLED (HOMED)QO:OG:OZ
Audio [HGmEdI Available
— Jaw
pirectcontrol 1o piggEESEiGEERBGISPE MM seiec: tooltype -
Component 17.33.39 SLALUS # I 7. F3IVIS. LOTIU UL UNUEFIINEU_SFALE/UNUEFINEU_MIUUE a
Viewer 17:35:39 status #18: PSM3: current state HOMED
17:35:39 status #19: PSM3: current state CHANGING_COUPLING_ADAPTER
dl V 17:35:39 status #20: PSM3: current state HOMED
RIK 17:35:39 status #21: PSM3: current state HOMED 5

c. Then click”Select tool type” choose 400049 as instance, for other tools, you can find their code on its
shell. You will see a Warning, just click “Yes”.

d. Click "Direct control”, you will see:

Arms
Power Off
Power On
Home
PSM3

Tele operation
Enabled

Inputs

Audio
—
Direct control

Component
Viewer

div
RIK

dVRK 2. cisst 1. - o0 @
PSM310 = Buttons = PSM3PID | PSM3
0.668 £0.013 ms 0.101 £0.025 ms 1.000s Position -21.403 -7.345 48.681 0.862 0.000 -0.000
1.497 KHz 15.1 % 1498 samples Velocity 0.000 0.000 0.000 0.000 0.000 0.000
0.614 /0.837 ms 5.9 /352% 0> period gffort -0.005 0.001 0.001 0.000 -0.000 -0.000
PSM3/PSM3_base 001296 |Forces ~ 204 .
\
1 Axis X
-~ AxisZ :
Vector
-15.266 5.393 -38.950 -0.07
Messages | V| Direct control Desired HOMED ENABLED (HOMED)q°:°8:47
Homed Available
Joints | Read Move | |-21.403 +|-7.345 <) 48.681 +149.367 +10.000 +/-0.023 +/ [100.00% <
Jaw |0.608 0.000 -0.001 Read Move ||0.608 s

Tool | CADIERE_FORCEPS:400049]..] Cadiere Forceps

dudpLE! dil Uie way up diiu 1e=iniseiL uie o

17:38:23 status #27: PSM3: current state TOOL_ENGAGED

17:38:23 status #28: PSM3: control JOINT_SPACE/TRAJECTORY_MODE
17:38:23 status #29: PSM3: control UNDEFINED_SPACE/UNDEFINED_MODE
17:38:23 status #30: PSM3: current state HOMED

E. Now it’s all set, you can do physical control on PSM3 now! Try to change the values of joints and read

their values.

F. To quit the GUI, you can use “ctrl+c ” on terminal and remember quit roscore on terminal
via”ctrl+c” as well.



