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Patient side arm carts

Data related to the surgeons’ hand movements, various

foot pedals, and any other sensor-based data is collected
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Collection of control input data related to hand movements of remote
surgeon (154), hand control frame, data from various foot pedals, and any

other sensor-based data I 602

v

Storing the collected input data in a frame

I

Establishing connection between remote surgeon console (140) and patient

side arm carts via master controller (136) of the local surgeon console (118) . —

using private network (N1) with TCP/IP communication protocol

v

Transmitting the received Data frame having control input from the remote
surgeon console (140) to master controller (136) of the local surgeon console—

(118)

v

Receiving of control input by the master controller (136) of the local surgeon . — 610

console (118) N

Conversion of received control input into a required format

!

Sending the control input in the required format to the Patient side arm carts L 6l4

!

Movement of the robotic arms as per the control input with data frames in
required format to match the movement of the hands of remote surgeon

Figure 6
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Establishing, using the private network (N1), a communication link between the local

L —702
system (102) and the remote svstem (104)

A4

Transmitting, using the private network (N1), control input from a remote surgeon (154)to | /"~ 704
the local system (102)

Providing, using the private network (N1), a real-time encrypted 3D video of the surgical site 706
from the local system (102) to the remote system (104) for visualization on a 3D HD monitor T
(150) of the remote surgeon console (140)

Enabling, using a conferencing system (138) of the local surgeon console (118) and a
conferencing system (160) of the remote surgeon console (140) via a public network (N2), the
two-way audio and video communication between the local surgeon console (118) and the
remote surgeon console (140) to facilitate remote collaboration during the surgical procedure

_—708

v
Transmitting, using the private network (N1), DICOM images (DI) of a patient from a hospital 710
server for display on a 2D touch screen monitor (148) of the remote surgeon console (140) and "

on the 2D touch screen monitor (126) of the local surgeon console (118)

v
Displaying, using the three-dimensional (3D) HD monitor (128) of the local surgeon console
(118) and the three-dimensional (3D) HD monitor (150) of the remote surgeon console (140),

the information (SORA) related to the status of the robotic arms (106a, 106b, 106¢, 106d, 712
106e) and surgical robotic instruments (110, 112, 114, 116) obtained via private network (N1)

A4

Allowing, using the control input from the master controller (158), the control of the operation
of the robotic arms (106a, 106b, 106¢c, 106d, 106¢) from the remote surgeon console (140)

I

Shifting, using the remote surgeon console (140), the control from the remote surgeon console

(140) to the local surgeon console (118), thereby enabling, the local surgeon (132) to assume | 716

direct control over the control of the operation of the robotic arms (106a, 106b, 106¢c, 106d,
106e) during the surgical procedure in case of failure of the private network (N1)

4

Performing, using the robotic arms (106a, 106b, 106¢, 106d, 106¢) based on the control inputs from | 718
the remote surgeon (154), the surgical procedure on the patient, thereby enabling remote surgery

Figure 7



