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Cognitive researches within ACTIVE, aimed at robotic behavior 

customization, provide scientific and technological impact in 

the field of adaptive robotic control, by improving system 

control strategy through experience and on-field learning. 

The quality of surgical robots will be increased since the sur-

geon will be able to perform brain surgeries (for epilepsy in 

the primary scenario, with possible follow-up in DBS and tu-

mors removal) with awake patient. This is crucial in order to 

better identify eloquent areas to preserve during tissue remo-

val. The potential number of patients for epilepsy surgery is 

approximately 10.000 to 24.000 patients per year in Europe.  

The ACTIVE project is aimed at strengthen professional servi-

ce robotics market in Europe, allowing its possible exploiter 

RENISHAW to position its Neurological department in the 

world market. FORCE DIMENSION and KUKA will act as provi-

der of robotic components for OEMs which integrate these 

components into their medical systems. 

       The Impact 

The ACTIVE project exploits ICT 

and other engineering methods 

and technologies for the design 

and development of an inte-

grated multi-robotic plat-

form for neurosurgery.  

A light and agile robotic cell with 

20 degrees-of-freedom (DoFs) and an advanced 

processing unit for pre- and intra-operative control 

will operate both autonomously and cooperatively 

with surgical staff on the brain, a loosely structu-

red environment. 

As the patient will not be considered rigidly fixed to 

the operating table and/or to the robot, the system 

will push the boundaries of the state of the art in 

the fields of robotics and control for the accuracy 

and bandwidth required by the challenging and 

complex surgical scenario.  

The Goal 
 
The ACTIVE project outcome will be a novel robotic 

suite for awake patient surgery. 

Three cooperating robots will inte-

ract with the brain that will deform 

for the tool contact, blood pressure, 

breathing and deliquoration.  

Human factors are considered by 

allowing easy interaction with the users 

through a novel haptic interface for 

tele-manipulation and by a collaborati-

ve control mode.  

Active constraints will limit and di-

rect tool tip position, force and speed preventing dama-

ge to eloquent areas, defined on realistic tissue models 

updated on-the-field  through sensors information. The 

active constraints will be updated (displaced) in real 

time in response to the feedback from tool-tissue inte-

ractions and any additional constraints arising from a 

complex shared workspace.  

The operative room represents the epitome of 

a dynamic and unstructured volatile environ-

ment, crowded with people and instruments. The 

workspace will be monitored by environmental 

cameras, and machine learning techniques will be 

used for the safe workspace sharing. Decisions 

about collision avoidance and downgrading to a 

safe state will be taken autonomously, the move-

ment of the head of the patient will be filtered by a 

bespoke active head frame, while fast and unpre-

dictable patient motion will be compensated by a 

real-time cooperative control system. Cognitive 

skills will help to identify the target location in the 

brain and constrain robotic motions by means of on

-field observations. 

The Project 


