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Teleoperation in Latency Constrained Conditions Results

Results from the March 2023 proof-of-concept animal study of the
Taurus-M assisting temporary vascular shunt placement procedures.
Latency inserted in the network ranged from 250ms to 3000ms for
direct teleoperation and 6000ms for semi-autonomous control.

[EISEREE N Animal Study Group Success / Trials Success Rate

Teleop 9/9 100%

The Taurus-M Robotic Surgical Assist Platform Teleo.p with Latency 18/18 100%

B k d Semi-Autonomous 16/16 100%

dCKEroun Total Procudure Time in Seconds

POSSIbIe future contlicts may require fct:\st.e.r access 1o tl.me. .Crltlcal Taurus-M robot can assist in specialized surgeries through teleoperation using a VR headset and shown here assisting a temporary vascular shunt 700
interventions and surgery, further limiting the availability of 600
(TVS) placement procedure 500

specialized surgeons at point of need!. Telerobotic surgical platforms
can thus provide overwhelmed deployed surgeons through Intent Based Semi-Autonomous Control 400 +

teleoperated specialist assistance?. _ 300
P P Intent-Based Control Reduces Network Performance Requirements 200 *

100
* Telesurgical technologies will be hindered by the stochastic Understand - 0
unpredictability of real networks with low bandwidth from DpIE:at{;r‘ﬂ Intent 1213;1::;: - Teleop Teleop w/ Latency Semi-Auto
. . . n .
operational communications = Error Average
Objective wie  [JAEEE ... N )
: W) - g Local Scene Changes Scene Semantic Real World . v 1.5
 Develop a surgical robotic platform capable of teleoperative and semi- -9 o Changes - Model - Model « .
auto.no.mous control frameworks. to provide safe surgical assistance in Operator views and manipulates a local High-Level semantic commands (“Intent”) Actual robot responds to commands .
SpeC|a||Zed VaSCUIar repalr SU rgenes. simulation of the remote robot and enahle ﬂperatiﬂn aover Lﬂw_capac]w networks. and prDUidES censed information.
world to complete tasks. 0
* Conduct a proof-of-concept animal study demonstrating teleoperated Semi-Autonomous Proof-of-Concept Animal Study Teleop Teleop w/ Latency >emi-Autonomous
and semi-autonomous surgical assistance in vascular repair C 5
onclusion

procedures while inserting simulated latency into the robotic control

network, representative of long-range teleoperative assistance. * High latency telesurgical assistance is possible through semi-

autonomous control frameworks.
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3D View inside the Operator Control Unit of thé-Taurus-I\/I Semi-autonomous control setup for the Taurus-M and performing assistance in a TVS proce
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