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Invited Speakers  –  Posters  –  Maps & Directions 
 

 

 

 

 

                                     

 

                          



   
 

   
 

 

 

10h00 Registration and Coffee                                                                                        (Main Foyer) 

10h30 Welcome and Introduction                                                                                               (G02) 

10h45 

Keynotes: Tactile Sensing and Manipulation                                                              (G02) 

 10h45 
Nathan Lepora (University of Bristol)  

Title: Biomimetics & AI for tactile robots  

 11h10 
Hongbin Liu (King's College) 

Title: Intrinsic Tactile Sensing for deformable surfaces 

 11h35 
Brice Denoun (Shadow Robot Company) 

Title: Our path to robotic dexterous manipulation 
 

12h00 Lunch                                                                                                                    (Main Foyer) 

13h00 
Tutorial:   Jon Scholz (Google DeepMind)                                                                   (G02) 

                  Title: Deep-RL for Control 

14h00 Poster Talks I                                                                                                                  (G02) 

15h00 Coffee Break & Poster Interactive Session                                                                      (G31) 

15h45 

Keynotes: Novel Manipulation Strategies                                                                   (G02) 

 15h45 
Edward Johns (Imperial College) 

Title: Data-Efficient Deep Learning for Visual Manipulation 

 16h10 

Nicolas Rojas (Imperial College London) 

Title: Beyond human manipulation - Rethinking robotic dexterous 

manipulation to surpass the capabilities observed in nature 

 16h35 

Hussein Mnyusiwalla (Ocado Technology) 

Title: A Benchmarking Framework for Systematic Evaluation of Robotic 

Pick-and-Place Systems 
 

17h00 Laboratory Tours (1h30) 

  

19h30 - Workshop Dinner at Woodhouse Suite          

 

 



   
 

   
 

 

 

09h00 Poster Talks II                                                                                                                 (G02) 

10h00 Coffee Break & Poster Interactive Session                                                                       (G31) 

10h45 

Keynotes: Haptic-Guided and Semi-Autonomous Manipulation                               (G02) 

 10h45 
Amir Ghalamzan (University of Lincoln) 

Title: Haptic-guided teleoperation to enable predictive grasping 

 11h10 
Pietro Valdastri (University of Leeds) 

Title: Lifesaving Capsule Robots 

 11h35 
Aldo Faisal (Imperial College London) 

Title: TBA 
 

12h00 Lunch                                                                                                                     (Main Foyer) 

13h00 

Tutorial:   Human-Motor Control                                                                                   (G02) 

           Joseph Galea (Univ. of Birmingham) - The basics of human motor control  

           Xiuli Chen (Univ. of Birmingham) - The cost function during human motor control 

           Ioannis Delis (Univ. of Leeds) - Computations in human sensorimotor control:  

           Modularity & Active Sensing 

14h20 Coffee Break                                                                                                                     (G31) 

14h50 

Keynotes: Physics-based and forceful manipulation                                                 (G02) 

 14h50 

Niels Lohse (Loughborough University) 

Title: Learning Human robot collaboration using Ensemble machine 

learning through Force/Torque for object manipulation 

 15h15 
Mohan Sridharan (University of Birmingham) 

Title: Variable impedance controllers for robot manipulation tasks 

 15h40 
Matthew Howard (King's College London) 

Title: Transferring Impedance Behaviours Combining Human and Robot 

Best Practice 

 16h05 
Mehmet Dogar & Luis Figueredo (University of Leeds) 

Title: Physical interaction with objects and humans 
 

16h30 Closing Remarks                                                                                                              (G02) 

 



   
 

   
 

 

 

Talk: Biomimetics & AI for tactile robots Nathan Lepora 

The tactile robotics group at Bristol Robotics Laboratory works on three interrelated 
research themes: (i) design and fabrication of 3d-printed biomimetic tactile sensors and 
tactile hands  (ii) artificial intelligence for perception and robot control from touch; (iii) 
biological mechanisms for perceptual decision making. In this talk, we discuss recent 
work in these three areas and how each informs one another. 

 

 

 

 

 

Bio: Nathan Lepora is a Reader in Robotics at the University of Bristol, and leads the Tactile Robotics Group at 
Bristol Robotics Laboratory. He has been involved in tactile robotics for about a decade, working on both fingertip 
and whisker-based tactile sensors. The Tactile Robotics group at BRL is currently supported by a 
Leverhulme Research Leadership Award to investigate 'A biomimetic forebrain for robot touch'. 

 

 
 
 
 

Hongbin Liu Talk: Intrinsic Tactile Sensing for deformable surfaces 

  Intrinsic Tactile Sensing (ITS) is a technique, relying on force/torque and geometric 
surface description to find contact centroids. The method works well for rigid surfaces. 
However, finding a solution for deformable surfaces is an open issue. This talk present 
a collaboration between King’s College London and University of Pisa to extend ITS to 
deformable surfaces, relying on force-deformation characteristics of the surface under 
exploration: (i) a closed-form approach that calculates the contact centroid using 
standard ITS, but on a shrunk geometry approximating the deformed surface; (ii) an 
iterative procedure that takes into account soft surface deformation, and force/torque 
equilibrium to minimize a cost function. We discover that a combination of two methods, 
using one to produce the initial guess for the other, turns out to be very effective.  

Bio: Hongbin Liu is an Associate Professor (Senior Lecturer) in the Department of Informatics, King’s College 
London (KCL) where he is directing the Haptic Mechatronics and Medical Robotics (HaMMeR) Laboratory. Dr. 
Liu obtained his BEng in 2005 from Northwestern Polytechnical University, China, MSc and PhD in 2006 and 
2010 respectively, both from the Division of Engineering, KCL. He is a member of the IEEE, and a Technical 
Committee Member of IEEE EMBS BioRobotics. He has published over 100 peer-reviewed publications at top 
international robotic journals and conferences and is inventor for 4 patents. His research has been funded by 
EPSRC, Innovate UK, NHS Trust and EU Commissions. His current research focuses on developing soft robotic 
systems for assistive medical interventions, with strong collaborations from IBM and Ericsson. 

  



   
 

   
 

 

Talk: Our path to robotic dexterous manipulation Brice Denoun 

We are going to show our work in different areas that contribute to our goal of making 
robots that are capable of human or super-human dexterity. These include 
improvements in the sensing capabilities of our robot hands, work on a flexible pick and 
place system architecture, adaptation of our Modular Grasper to specific industrial 
welding use case, as well as improvements of our hands’ simulation models, that we 
will use for Reinforcement Learning. We will also show the work we’ve been doing on 
teleoperation of dexterous robots. 

 

 

 

Bio: Graduated in 2018 from an Engineering degree from a Grande Ecole in France (INSA Lyon) in Computer 
Science and from a Msc in Artificial Intelligence (at Universite Claude Bernard Lyon 1), my main experiences 
are in Artificial Intelligence especially applied to Vision and Robots. I have started my phD in October 2018 at 
Queen Mary University of London in collaboration with Shadow Robot. My research is focused on vision-guided 
grasping methods, using only depth information as input. The purpose would be to come up with a robust 
automatic smart grasping system allowing to grasp objects without any prior knowledge of its environment. 

 

 
 
 
 

Jon Scholz Tutorial: Deep RL for Control 

  In this talk I will attempt to provide an intuitive tutorial of modern Deep Reinforcement 
Learning, and why it’s nearly ready for prime-time in industry.  The long title might be 
“Deep Reinforcement Learning: How it Works, Where it Works, and Where it Doesn’t 
(yet!)”.  I’ll cover the core theory and some classical results, provide a taxonomy of 
current approaches, and air some of our dirty laundry to explain why AlphaZero isn’t 
running your factory yet.   

  

 

Bio: Jon is a Senior Research Scientist at DeepMind in London, and leads the Applied Robotics team.  He has 
been working at the intersection of machine learning and robotics for 11 years, specializing in Deep-RL, imitation 
learning, and previously motion planning and whole-body manipulation.  Prior to DeeMind Jon was a PhD 
student at Georgia Tech (2008-2015), co-advised by Mike Stilman and Charles Isbell.  Jon also spent several 
years studying cognitive neuroscience (2006-2008, 2012), and finds neuroscientists very interesting to talk to at 
dinner.  Jon’s core research interest is “visuo-tactile” manipulation and tool-use, and sees no reason he should 
have to tie his own shoes when he retires. 

 

 

  



   
 

   
 

Talk: Data-Efficient Deep Learning for Visual Manipulation Edward Johns 

Learning-based approaches for robot manipulation can often overcome the 
limitations of classical, analytical approaches, such as the difficulty of accurate 
state estimation. However, deep learning for visual manipulation is itself limited 
by a reliance on large labelled datasets. In this talk, I will present two recent 
projects aiming to mitigate this. The first project studies the use of simulation to 
learn dynamics models, for tasks such as planar pushing of novel objects using 
model-predictive control. When coupled with sim-to-real transfer learning, not 
only does this remove the need for real-world data collection, but it also provides 
low-dimensional state representations and therefore greater predictive accuracy 
than high-dimensional image-based predictions. The second project explores the 
combination of end-to-end learning for visuomotor control, with classical 
approaches using pose estimation and planning. Whilst the former enables more 
fine-grained control, the latter requires far less training data, and an optimal blend 
of the two can yield data-efficient yet precise visual control. 

 

 

Bio: Edward Johns is a Lecturer and Royal Academy of Engineering Research Fellow at Imperial College 
London, where he is director of the Robot Learning Lab. He received a BA (2006) and MEng (2007) in Electrical 
and Information Engineering from Cambridge University, and a PhD (2014) in vision-based robot localisation 
from Imperial College, working with Guang-Zhong Yang in the Hamlyn Centre. Following his PhD, he spent a 
year as a postdoc at UCL working with Gabriel Brostow, and then returned to Imperial College in 2014 as a 
founding member of the Dyson Robotics Lab with Andrew Davison, where he led the lab's robot manipulation 
team. In 2017, he was awarded a Royal Academy of Engineering Research Fellowship for his project 
"Empowering Next-Generation Robots with Dexterous Manipulation: Deep Learning via Simulation", and then 
in 2018 he was appointed as a Lecturer at Imperial College, and founded the Robot Learning Lab. 

 

Nicolas Rojas  Talk: Beyond human manipulation - Rethinking robotic dexterous 
manipulation to surpass the capabilities observed in nature  

  For decades, robots were confined to industrial, structured settings with limited 
contact with humans. The characteristics of these environments were well known in 
advance and so solving manipulation problems within the multitude of constraints 
was relatively easy.  Nowadays, we need robots that collaborate with us, not just in 
manufacturing cells, but in other areas where dealing with high uncertainty is 
inevitable; and indeed the future demands robotic systems that can surpass the 
manipulation capabilities observed in nature under all conditions, in order to increase 
productivity, provide better care services, and create new businesses, to name some 
needs. The difficulty is achieving the required flexibility and reliability without 
increasing the complexity of the systems. These challenges open the door to 
innovations in both robot design and robot control that go beyond established/hidden 
approaches or assumptions such as those related to anthropomorphism. In this talk, 
I present some of our most recent progress towards conquering these objectives. 

Bio: Dr Nicolas Rojas is a Lecturer in the Dyson School of Design Engineering at Imperial College London, 
where he leads the Robotic manipulation: Engineering, Design, and Science Laboratory (REDS Lab). His 
research focuses on the analysis, design, and implementation of novel, divergent robotic systems that can 
purposefully perform physical changes to the world around us under diversity and uncertainty. Dr Rojas is 
interested in both gross and fine manipulation with the long-term goal of creating robots from scratch that 
surpass the manipulation capabilities observed in humans and other animals in all conditions. 

Before joining Imperial, Dr Rojas was a Lecturer in Mechatronics in the Department of Engineering and Design 
at the University of Sussex, a Postdoctoral Associate in the GRAB Lab, Department of Mechanical Engineering 
and Materials Science at Yale University, and a Postdoctoral Research Fellow in the SUTD-MIT International 
Design Centre at the Singapore University of Technology and Design. He has also experience in the corporate 
sector as Business Development Manager, Branch Manager, and Project Engineer in industrial automation 
companies. Dr Rojas is originally from Colombia where he earned his undergraduate degree in Electronics 
Engineering at Javeriana University and his master’s degree in Industrial Engineering at the University of Los 
Andes. He obtained his PhD in Robotics with the Institute of Robotics and Industrial Informatics at the 
Polytechnic University of Catalonia. 



   
 

   
 

Talk: A Benchmarking Framework for Systematic Evaluation of Robotic 

Pick-and-Place Systems 

Hussein  
Mnyusiwalla 

Robotic manipulation is a rather active field of research nowadays with pick-and-place 

operations required in the majority of today’s industrial robotic applications. In order 

to adopt a robotic solution for an industrial setting, proper evaluation processes should 

be defined to assess a system’s performance. In this talk, I will be presenting our work 

in the H2020 SoMa project on the systematic evaluation of robotic pick and place 

systems.  

To evaluate the performance of SoMa systems, we developed two separate 
benchmarking protocols: an object level benchmark and a system level one. The 
first one focuses on the evaluation of end-effectors and helps us identify the 
successful grasping region for a given object. The second benchmark assesses the 
whole system’s performance on a pick-and-place task inspired by our use case of 
picking fruits and vegetables in an industrial setting. Details and results of these two 
benchmarking protocols will be presented and discussed 

  

Bio: Hussein Mnyusiwalla holds an engineering degree in mechanics and avionics from ENSMA, as well as an 
MSc in computer science and a PhD in robotics from the University of Poitiers.  

He is currently working on the Horizon 2020 Soft Manipulation (SoMa) Project for Ocado Technology. His 
research interests within the field of robotics include object grasping, motion-planning, and benchmarking and 
development of robust pick-and-place solutions. 

 
 
 
 
 

Amir Ghalamzan Title: Haptic-guided teleoperation to enable predictive grasping 

  Autonomous systems have significantly progressed in recent years including 
driverless cars, autonomous grasping and manipulation. However, conservative 
industries (such as robotic surgery) do not sufficiently trust autonomous systems. This 
means humanmust be in the control loop, i.e. teleoperating. Teleoperating a complex 
manipulator with many degrees of freedom is complicated imposing a high cognitive 
loading.Haptic-guided teleoperation and shared control are proposed to reduce 
cognitive loading. This talk will cover the use of haptic-guided teleoperation for making 
more intelligent grasping and manipulation in (i) a usual pick-and-place-task and (ii) 
robotic suturing. 
 

Bio: Amir is a Senior Lecturer of Robotics and Autonomous Systems at the Schoolof Computer Science, 
University of Lincoln (UoL). He holds a B.Sc. and M.Sc. in Mechanical engineering, an M.Sc. in Automatic 
Control Engineering and a PhD in Information Technology-Robotics. Prior to joining UoL, he was a Postdoctoral 
Fellow and a Research Fellow at the University of Birmingham (UoB), UK.He successfully acted as the main 
PhD supervisor at UoB. He is regularly serving as a reviewer for ICRA, IROS, RA-L, TRO, and session chair 
at IROS. He published over many peer-reviewed top tier journal and conference papers.He regularly organises 
workshops at important robotic conferences, e.g. IEEE/RAS IROS. He is a Co-I on a £1M Innovate UK project, 
called Graspberry, to make fast trajectory planner for picking strawberries. His research interests include 
robotic grasping and manipulation, agri-food robotics, teleoperation, shared control, variable autonomy, robot 
learning from demonstration and surgical robotics. 

 
 

  



   
 

   
 

Talk: Lifesaving Capsule Robots Pietro Valdastri 

The talk will focus on Medical Capsule Robots. Capsule robots are cm-size 

devices that leverage extreme miniaturization to access and operate in 

environments that are out of reach for larger robots. In medicine, capsule robots 

can be designed to be swallowed like a pill and to diagnose and treat mortal 

diseases, such as cancer. The talk will move from capsule robots for the 

inspection of the digestive tract toward a new generation of surgical robots and 

devices, having a relevant reduction in size, invasiveness, and cost as the main 

drivers for innovation. During the talk, we will discuss the recent enabling 

technologies that are being developed at the University of Leeds to transform 

medical robotics. These technologies include magnetic manipulation of capsule 

robots, hydraulic and pneumatic actuation, real-time tracking of capsule position 

and orientation, ultra-low-cost design, frugal innovation, and autonomy in robotic 

endoscopy. 

 

Bio: Prof. Valdastri’s academic career started with a Laurea degree cum Laude in Electronic Engineering from 

the University of Pisa in 2001 and a PhD degree cum Laude in Biomedical Engineering from Scuola Superiore 

Sant’Anna in 2006, with Prof. Paolo Dario as primary advisor. After the PhD, he served as Assistant Professor 

of Biomedical Engineering at the BioRobotics Institute of Scuola Superiore Sant’Anna for three years, focusing 

on implantable medical devices and surgical robotics. In 2011, Prof. Valdastri moved to Vanderbilt University, 

where he became Assistant Professor of Mechanical Engineering. There, Prof. Valdastri started the Science 

and Technologies Of Robotics in Medicine (STORM) Lab focusing on medical capsule robots for gastrointestinal 

endoscopy and abdominal surgery. In 2016, he moved to Leeds as Full Professor and Chair in Robotics and 

Autonomous Systems with a primary appointment in the School of Electronic and Electrical Engineering and a 

secondary appointment in the School of Mechanical Engineering. In Leeds, Prof. Valdastri is directing the 

STORM Lab, the Institute of Robotics, Autonomous System and Sensing (IRASS), and the Robotics at Leeds 

network. Prof. Valdastri is a Royal Society Wolfson Research Fellow, a Senior Member of the Institute of 

Electrical and Electronics Engineers (IEEE), the Editor for Medical and Rehabilitation Robotics of the IEEE 

Robotics and Automation Letters, a member of the Technology Committee of the European Association for 

Endoscopic Surgery (EAES), and a member of the steering committee of the International Society for Medical 

Innovation and Technology (iSMIT). In the last five years, Prof. Valdastri received more than €10M in research 

funding as Principal Investigator, including the National Science Foundation CAREER Award with the proposal 

“Lifesaving Capsule Robots” in 2015 and the European Research Council Consolidator Grant Award with the 

proposal “NoLiMiTs – Novel Lifesaving Magnetic Tentacles” in 2019. STORM Lab’s research has been featured 

by several tech news outlets, including BBC, The Financial Times, The Spectator, WIRED, IEEE Spectrum, 

Medgadget, Medical Design Technology Magazine, Medical Xpress, Newswise, NSF Science Now. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://stormlabuk.com/
https://robotics.leeds.ac.uk/
https://robotics.leeds.ac.uk/


   
 

   
 

Talk: TBA Aldo Faisal 

. 

 

 

 

 

 

 

 

 
 
 
 

Joseph Galea Tutorial: The basics of human motor control  

  Humans possess a remarkable ability to produce complex and intricate movements 
which allow us to interact and manipulate an unpredictable and ever-changing world. 
This ability is severely compromised in a range of clinical disorders which are known to 
selectively impact brain regions important for motor control. I will provide an overview of 
the basic mechanisms thought to underlie human motor control (goal selection, 
feedforward model, optimal control) and then map these mechanisms onto particular 
brain regions, using clinical disorders to highlight the behavioural outcome when specific 
sections of this system are compromised.   

 

Bio:. I completed my PhD on motor control at the University of Birmingham. I subsequently worked at Johns 
Hopkins University and University College London where I investigated the neural correlates of motor control 
and learning. In 2012, I took up an independent research fellow post at the University of Birmingham and became 
a Senior Lecturer in 2016. My lab is now broadly interested in human motor control and learning. We use 
behavioural, computational, non-invasive stimulation, brain imaging, genetics and pharmacology techniques to 
better understand how our brain controls and learns movements in health and disease. 

 

 

 

  



   
 

   
 

 

Tutorial: The cost function during human motor control  Xiuli Chen 

When deciding between alternative motor actions, a rational agent chooses on the basis 
of the desirability of each outcome, including associated costs. Optimal control theory, 
that derives motor control policies from the minimization of a cost function, has been 
successful in explaining human motor control. I will present two examples of human 
motor control tasks in which I have explained behaviour through the minimisation of 
such cost functions. First, I will talk about the subjective cost function during motor 
action selection. Specifically, the role of loss aversion and risk sensitivity during motor 
(effortful) action selection. Second, I will demonstrate how, during a multiple-target 
reaching task, the characteristics of the trajectories evolve (speed, precision, trajectory 
smoothness, target re-grouping) across two days of training in order to minimise 
movement time. 

 

Bio: In 2015, I obtained my PhD in Computer Science from the University of Birmingham. My research interest 
is in understanding human behaviour by treating the human mind as an adaptive computational system. My 
approach to understanding humans involves modelling agent-environment interactions in which the agent 
adapts to a utility function given constraints imposed by theories of the mind and the local task environment 
(e.g., using reinforcement learning, optimal control theory in order to find these adaptations). Currently, I am 
investigating the role of reward on human motor decision making during motor control and learning at University 
of Birmingham. 

 

 
 

Ioannis Delis Tutorial: Computations in human sensorimotor control: Modularity & 
Active Sensing  

  In this talk, I will present my research in computational sensorimotor control, with a view 

towards parallels between the neural control of movement and theories in artificial 

intelligence as well as applications in robotics. I will focus on two specific research areas 

in which neuroscientific research can inform the design of robotic analogues.  First, I will 

introduce the concept of modularity as an efficient strategy to solve the degrees-of-

freedom problem in motor control. I will discuss the distinct but complementary aims of 

neuroscience and robotics research in this topic and propose insights that can be shared 

between the two communities. I will then present a neurally-plausible model of 

modularity in muscle activity and demonstrate that it yields a compact representation of 

motor signals and a reliable mapping to the task at hand. Second, I will discuss the 

process of active sensing for information sampling. I will introduce a behavioural 

paradigm to study the neural and behavioural mechanisms of active exploration and 

perceptual selection, which has applications to the study of sensory feedback for robotic 

prosthesis.           

Bio: I obtained a M.Eng. from the University of Patras, Greece (2006) and a M.Sc. from the University of 
Minnesota, USA (2009) both in Electrical and Computer Engineering and a Ph.D. in Computational 
Neuroscience from the University of Genoa, Italy (2013). I worked as a post-doctoral researcher at the University 
of Glasgow (Jan 2013- Dec 2015) and Columbia University, New York (Jan 2016- Dec 2017). Since January 
2018, I have been a Lecturer at the School of Biomedical Sciences of the University of Leeds where I participate 
in the Sport & Exercise Sciences and Neuroscience research groups. I am a member of the Motor Control & 
Neurorehabilitation and the Neural Circuits research themes, where I lead the research on Neural Data Science. 
Specifically, I develop data analytical approaches (based on machine learning, information theory and Bayesian 
modelling) to answer neuroscientific questions on human motor control, decision-making, multi-sensory 
processing & sensory-motor coupling. 

  



   
 

   
 

Talk: Learning Human robot collaboration using Ensemble machine 
learning through Force/Torque for object m for object manipulation 

Niels Lohse 

Imitation learning is gaining more attention because it enables robots to learn skills 
from human demonstrations. One of the major industrial activities that can benefit from 
imitation learning is Human-Robot Collaboration (HRC) where robots learn to interact 
with humans and adapt to different situations. On example of a collaborative task, 
reported extensively, is moving an object collaboratively between a human (provide 
guidance) and a robot (handling the objects weight). 

 

Bio: Dr Niels Lohse graduated with a Dipl.-Ing. degree in Mechanical Engineering from the University of Applied 
Science Hamburg, Germany in 2000; obtained the M.Sc. degree in Technology Management from the University 
of Portsmouth, UK in 2001 and received the Ph.D. degree in Manufacturing Engineering and Operations 
Management from the University of Nottingham, UK in 2006.  
He joined Loughborough University as Senior Lecturer in January 2014 where he is a member of the EPSRC 
Centre for Innovative Manufacturing in Intelligent Automation. He previously worked as a Lecturer at the 
University of Nottingham from September 2006 until the end of 2013. His research interests are in the field of 
intelligent automation and include manufacturing system modelling, human-machine interaction, distributed 
control, diagnostics and design decision-support with a primary focus on modular and evolvable production 
systems and applications of artificial intelligence techniques in manufacturing.  
Niels is a member of the IEEE and contributes to the Industrial Electronics Society, Robotics & Automation 
Society and the Systems, Man, and Cybernetics Society. He is a member of the IEEE Technical Committee on 
Industrial Agents. Dr Lohse has received a number of awards for his work including the Outstanding Paper 
(2012) and Highly Commended Paper (2004) awards from the Emerald Literati Network for his publications in 
Assembly Automation. 
 
 
 
 

Mohan Sridharan  Talk: Variable impedance controllers for robot manipulation tasks  

  In this talk, I will describe progress on one research project and provide an overview 
of another research project. Both projects draw inspiration from human manipulation 
behavior to develop variable impedance controllers for robot manipulation.  
The first project is inspired by how humans learn to perform tasks with an appropriate 
stiffness after a few trials; they do so by predicting environmental state based on 
internal models of the task and the domain. We develop a computational framework 
that enables similar variable impedance behavior in robot manipulation. The 
framework supports online learning of a forward model of the manipulation task, with 
the prediction accuracy of this model determining the controller gains. In addition, a 
hybrid force-motion controller enables the robot to be stiff and compliant in different 
directions depending on the requirements of the manipulation task.  
The second project focuses on the control of upper-limb prosthetic devices. Despite 

technological advancements, the use of such devices remains largely impractical 

since they only provide limited control capabilities to the users. Our objective is to 

develop a semi-autonomous human-in-the-loop computational framework that 

makes the prosthetic device reliable and intuitive to use. The framework uses a 

model learned from EMG signals to predict human-intended wrist stiffness, joint 

position and torque. These parameters are used for variable impedance control of 

the prosthetic device. 

Bio: Dr. Mohan Sridharan is a Senior Lecturer in the School of Computer Science at the University of 
Birmingham (UK). Prior to his current appointment, he held academic positions at The University of Auckland 
(NZ) and at Texas Tech University (USA). Dr. Sridharan received his Ph.D. in Electrical and Computer 
Engineering from The University of Texas at Austin (USA). His current research interests include knowledge 
representation and reasoning, machine learning, computational vision, and cognitive systems, as applied to 
robots and agents collaborating with humans. 

 

 



   
 

   
 

Talk: Transferring Impedance Behaviours Combining Human and Robot 
Best Practice 

Matthew 

Howard 

The optimality of human impedance behaviour is tightly coupled to the specific 
properties of human embodiment. While this results in impressive in versatility for task 
oriented behaviour, it also imposes a puzzle on those wishing to imitate such behaviour 
in robotic systems. Robots can be designed differently, and therefore do not have the 
same restrictions on their control strategies, but the challenge then is to devise an 
appropriate variable impedance profile for a given task. This talk will discuss recent work 
at King’s College London, where we have been looking at ways to unpick this puzzle, 
through a combination of algorithmic approaches for blending human and robot ‘best 
practice’ and new ways to gain ubiquitous measurements of musculoskeletal behaviour. 

 

Bio: Dr Matthew Howard is a lecturer at the Centre for Robotics Research, Dept. Informatics, King's College 
London. Prior to joining King's in 2013, he held a Japan Society for Promotion of Science fellowship at the 
Department of Mechanoinformatics at the University of Tokyo and was a research fellow at the University of 
Edinburgh from 2009-2012. He also obtained his PhD in 2009 at Edinburgh with award of an EPSRC CASE 
award sponsored by Honda Research. His research interests span the fields of robotics and autonomous 
systems, statistical machine learning and adaptive control. His current work focuses on robotic skill learning and 
fast (re)programming by demonstration for soft robotic devices, textile-based wearable sensor design, and the 
design and control of variable impedance robot devices. 

 

 

Mehmet 
Dogar 

Luis 
Figueredo 

Talk: Physical interaction with objects and humans 

  The talk will present the recent work from the Robotic Manipulation Lab 

at the University of Leeds. The talk is structured in two parts.  

First part of the talk will describe multiple approaches we have been 
exploring to the problem of non-prehensile physics-based manipulation 
planning. These include trajectory optimization based model predictive 
control, look-ahead planning with (deep-)learned heuristic value 
functions, human-in-the loop approaches, and the use of coarse and fine 
physics models for manipulation planning.  

The second part of the talk will describe our work on planning for human-robot collaborative manipulation, where 
the human applies forceful operations on an object (e.g. cutting, drilling, peg-insertion) and the task for the robot 
is to plan to grasp, move, and re-grasp as necessary the object, taking into account object stability and human 
comfort. 

Bio: Mehmet Dogar is a University Academic Fellow (Asst. Prof.) at the School of Computing, University of 
Leeds. He leads the Robotic Manipulation Lab at the School. Previously, he was a Postdoctoral Researcher at 
the Distributed Robotics Group at MIT CSAIL. He received his Ph.D. from the Robotics Institute at Carnegie 
Mellon University in 2013. He serves as a co-chair of the IEEE-RAS Technical Committee on Mobile 
Manipulation and an Associate Editor of the journal IEEE Robotics and Automation Letters (RA-L).  

Bio: Luis Figueredo is a post-doctoral researcher at the University of Leeds. Previously, he worked at Federal 
Univ. of Minas Gerais, Brazil. He received his PhD from Univ. of Brasilia, Brazil, in 2016 and during the years 
2013-14, he worked at the MERS group at the MIT-CSAIL where he obtained two demonstrations awards: 
Outstanding System Demo at ICAPS-14 and Winner of Rethink Robotics Contest at IROS-14. His research is 
currently funded by a Marie-Skłodowska Curie Action Individual Fellowship. 

  



   
 

   
 

 

 

 

1. (14h05) 
Title: An Artificial Muscle for Dexterous Manipulators 

Tom Murphy and Ben Salem (The University of Liverpool) 

2. (14h10) 

Title: Combining Coarse and Fine Physics for Manipulation using Parallel-in-Time 

Integration  

Wisdom C. Agboh, Daniel Ruprecht and Mehmet Dogar (University of Leeds) 

3. (14h15) 

Title: Learning object-centric trajectories of dexterous hand manipulation tasks from 

demonstration 

Gokhan Solak and Lorenzo Jamone (Queen Mary University of London)  

4. (14h20) 

Title: Smart grasping for AM in the high-value manufacturing industry 

Richard French1, Hector Marin-Reyes1, Gabriel Kapellmann-Zafra1 , Samantha Abrego-

Hernandez1,2 Fotios Papadopoulos (1 – The University of Sheffield /       

2 – Shadow Robot Company) 

5. (14h25) 

Title: Intelligent Grasping of Objects Using 3D Vision and Haptics 

Muhammad Sami Siddiqui, Miles Hansard, Ildar Farkhatdinov and Lorenzo Jamone  
(Queen Mary University of London) 

6. (14h30) 

Title: Online Learning of Feed-Forward Models for Variable Impedance Control in 

Manipulation Tasks 

Michael Mathew, Saif Sidhik, Mohan Sridharan , Morteza Azad and Jeremy Wyatt            
(University of Birmingham) 

7. (14h35) 
Title: Deep Learning for a Multi-Fingered Robotic Hand with Optical Tactile Sensing 

Wissam Bejjani, Mehmet R. Dogar and Matteo Leonetti (University of Leeds) 

8. (14h40) 
Title: Non-Prehensile Manipulation with Human-In-The-Loop 

Rafael Papallas and Mehmet R. Dogar (University of Leeds) 

9. (14h45) 

Title: Planning for Muscular and Peripersonal-Space Comfort during Human-Robot 

Forceful Collaboration 

Lipeng Chen, Luis F. C. Figueredo and Mehmet R. Dogar (University of Leeds) 

10 (14h50) 
Title: One Shot Observation Learning 

Leo Pauly, Mohamed Abdellatif, Raul Fuentes and David Hogg (University of Leeds) 

 

 

 



   
 

   
 

 

 

 

1. (09h05) 

Title: A Novel Kinematically Redundant Planar Parallel Robot Manipulator with Full 
Rotatability 

Nicholas Baron, Andrew Philippides and Nicolas Rojas (Imperial College) 

2. (09h10) 
Title: Stiffness-Tuneable Limb Segment with Flexible Spine for Malleable Robots 

Angus B. Clark and Nicolas Rojas (Imperial College) 

3. (09h15) 

Title: On Soft Fingertips for In-Hand Manipulation: Modelling and Implications for 

Robot Hand Design 

Qiujie Lu and Nicolas Rojas (Imperial College) 

4. (09h20) 

Title: A Sense of Touch for the Shadow Modular Grasper 

Nicholas Pestell, Luke Cramphorn, Fotios Papadopoulos and Nathan F. Lepora  

(University of Bristol) 

5. (09h25) 
Title: Multi-fingered Tactile Robotic Hand 

Jasper James and Nathan Lepora (University of Bristol) 

6. (09h30) 
Title: Learning a Dynamics Representation for Robust Sim-to-Real Policies 

Pierre Eugene Valassakis and Edward Johns (Imperial College) 

7. (09h35) 

Title: Intensity-modulated Bending Sensor Fabrication and Performance Test for Shape 

Sensing 

Faisal ALJaber and Kaspar Althoefer (Queen Mary University of London) 

8. (09h40) 

Title: Deep Learning for a Multi-Fingered Robotic Hand with Optical Tactile Sensing 

Alexander Church1, Jasper James1, Raia Hadsell1,2, Nathan Lepora1         

(1 – University of Bristol / 2 – DeepMind) 

9. (09h45) 

Title: Position and Velocity Control for Telemanipulation with Interoperability Protocol 

Bukeikhan Omarali1,2, Francesca Palermo1, Maurizio Valle2, Stefan Poslad1,  

Kaspar Althoefer1, Ildar Farkhatdinov3  (1 – Queen Mary University of London /       

2 – Università degli studi di Genova / 3 – Imperial College)  

10 (09h50) 

Title: Sliding contact contour following using Principal Component Analysis based 
perception 

Kirsty Aquilina, David A. W. Barton and Nathan F. Lepora (University of Bristol) 

 

 

 

 

 

  



   
 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

 

 

Workshop Locationː                          

Maurice Keyworth Building, Leeds 
 

 

 

 

 

Going to the Universityː                          

The campus is approximately 1/2 a mile from the 

city centre on Woodhouse Lane. 

The Train Station and the Leeds City Bus Station 

are both located south from city centre and 

approximately 1.4 – 1.5 miles from the workshop.   

 

For satellite navigation 

University of Leeds, 
Maurice Keyworth Building, 

Leeds University Business School (LUBS), 
LS2 9JT 

 


