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WELCOME MESSAGE
Personal robots, autonomous cars, smart homes, and digital factories
are coming of age. What are the common denominators of these frontier
products, services, and platforms? All of these systems require being able to
sense, act, and decide in the real-world environment and we call them the
embodied cognitive systems. The fundamental significance of the embodied
cognitive systems has long been recognized in science, but its industrial
importance was realized only recently by new enabling technologies, such
as the Internet of things, wearable sensors, mobile devices, and cloud
computing.
The goal of the International Symposium on Perception, Action, and
Cognitive Systems (PACS) is to bring international researchers from academia
and the industry together to present recent progresses and discuss new
frontiers in interdisciplinary research and convergence technologies for
embodied cognitive systems. The symposium addresses the following
questions: i) How does the brain and embodied mind work in real-world life?
ii) What are recent scientific discoveries on these “natural” embodied cognitive
systems? iii) How can we use this knowledge to develop technologies for
building “artificial” cognitive systems? iv) What impacts will these technologies
have on our future society?
The symposium consists of six plenary talks by: Michael Beetz, Ben
Goertzel, Pat Langley, Andrew Olney, Daniel Richardson, Ipke Wachsmuth
(in alphabetical order). Each of these preeminent researchers will give
a 90-minute lecture on autonomous robots, human-level AI, cognitive
architectures, conversational agents, and virtual humans, respectively. We
also have a panel session on the final day to discuss the future frontiers of
cognitive systems. We invited 12 panelists, including the 6 plenary speakers,
from the industry, government, and research labs as well as academia to
achieve a broad perspective.
Finally, we would like to take this opportunity to thank Andy Clark (Oxford),
Eric Horvitz (Microsoft), Jin-Hyung Kim (SPRI), Tomaso Poggio (MIT),
Wolfgang Wahlster (DFKI), and Ipke Wachsmuth (CITEC) who kindly agreed
to give continuous advice in shaping this initiative. We also appreciate JeeIn Kim (KIISE) and Michael Beetz (Bremen) who made the dream of the PACS
symposium a reality. We also thank the active participation and support from
the industry, including Samsung, LG, SKT, Naver, and Hyundae.
We wish you enjoy the PACS-2015 program and become stimulated by
the deep insights of the plenary speakers and their research fields. We look
forward to meeting you in person during the symposium and sharing ideas in
shaping the next wave of cognitive systems.
Sincerely,
Byoung-Tak Zhang and Michael Spivey
Program Co-Chairs PACS-2015
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PROGRAM AT A GLANCE
Day 1: Thursday, October 29
Time

Program

Place

13:00-13:30 Registration

Lobby

Welcome and Introduction
Moderator: Joong-Seek Lee, SNU
Byoung-Tak Zhang, Program Co-Chair
Samik Hall
13:30-14:00 Jee-In Kim, General Co-Chair & President of KIISE
(Room 220, 2F)
Seong-Il Suh, Ministry of Science, ICT, and Future Planning
Session 1
Chair: Ipke Wachsmuth, CITEC
Cognitive Architectures for Physical Agents
14:00-15:30 Pat Langley
Univ. of Auckland, New Zealand
15:30-16:00 Coffee Break

Samik Hall
(Room 220, 2F)
Lobby

Human-Level Machine Intelligence
Ben Goertzel
Samik Hall
16:00-17:30
OpenCog, Novamente LLC, and Biomind LLC (Room 220, 2F)
Rockville, MD
17:30-19:30

Room 250, 2F

Poster Session

Lobby

Reception

Day 2: Friday, October 30
Time

Program

Place

Session 2
Chair: Pat Langley, Univ. of Auckland
Cognition Embedded in the Social World
Daniel Richardson
9:30-11:00
University College London
London, UK
Cloud-Based Autonomous Intelligent Robots
Michael Beetz
11:00-12:30
Institute for Artificial Intelligence (IAI)
Univ. of Bremen, Germany
12:30-14:00 Lunch
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Session 3
Chair: Michael Beetz, OpenCog
Artificial Conversations: Real Learning
Andrew Olney
14:00-15:30
FEDEX Institute of Intelligent Systems (IIS)
Univ. of Memphis, Memphis, TN
15:30-16:00 Coffee Break

Samik Hall
(Room 220, 2F)
Lobby

Building a Virtual Human
Ipke Wachsmuth
Samik Hall
16:00-17:30
Cognitive Interaction Technology Excellence Center (Room 220, 2F)
(CITEC), Bielefeld, Germany

Day 3: Saturday, October 31
Time

Program

Place

Session 4 New Frontiers of Cognitive Systems
Chair: Byoung-Tak Zhang, SNU
09:30-09:40 Pat Langley, Univ. of Auckland, New Zealand
09:40-09:50 Ben Goertzel, OpenCog, Rockville
09:50-10:00 Daniel Richardson, UCL, London
10:00-10:10 Michael Beetz, IAI, Bremen

Samik Hall
(Room 220, 2F)

10:10-10:20 Andrew Olney, FEDEX IIS, Memphis
10:20-10:30 Ipke Wachsmuth, CITEC, Bielefeld
10:30-11:00 Coffee Break
Panel Discussion
Panelists:
Michael Beetz (IAI)
Ji-Woong Choi (DGIST)
11:00-12:30
Ben Goertzel (OpenCog)
Pat Langley (Univ. of Auckland)
Sang-Hun Lee (SNU)
Te-Won Lee (Qualcomm)
12:30

Farewell

Lobby

Yong-Hwan Kim (LG U+)
Andrew Olney (FEDEX IIS)
Samik Hall
Jong-Mok Park (Naver Labs) (Room 220, 2F)
Daniel Richardson (UCL)
Seung-Woo Seo (SNU)
Ipke Wachsmuth (CITEC)
Lobby

October 29-31, 2015 (Thu. -Sat.)
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Cognitive Architectures for Physical Agents
Pat Langley
(Univ. of Auckland, New Zealand)
Abstract

In this talk, I review Newell’s notion of a cognitive architecture and I describe Icarus,
a specific framework that unifies ideas from a number of traditions. The architecture
supports reactive execution of routine skills, but it combines this ability with conceptual
inference to ensure informed behavior, and it associates skills with goals to ensure
relevant action. The architecture defaults to execution whenever an applicable skill will
achieve its current goal, but it falls back on problem solving when it encounters an
impasse.
Moreover, successful problem solving leads to the creation of new executable skills
that let the system achieve its goals more directly in the future. Icarus’ design incorporates insights from research on human problem solving, reactive control, logical
inference, and analytical learning. The architecture differs from predecessors in its
focus on embodied agents, its commitment to hierarchical organization of knowledge,
and its approach to the cumulative acquisition of these structures. Icarus is consistent
with many results from cognitive pychology, but it also provides a realistic platform
for developing intelligent agents. I illustrate the framework’s capabilities on simulated
urban driving and interactive computer games. In closing, I review recent progress that
endows Icarus with the ability to generate new top-level goals and to create and utilize
tools to achieve them. In addition, I describe some open problems that are driving our
ongoing research on architectures for embodied agents.
This talk describes joint work with Dongkyu Choi, Tolga Konik, Nan Li, Daniel Shapiro,
David Stracuzzi, Nishant Trivedi, and others at ISLE, Stanford University, Arizona State
University, and the University of Kansas.

Bio

Dr. Pat Langley serves as Professor of Computer Science at the University of Auckland and as Director of the Institute for the Study of Learning and Expertise. He has
contributed to artificial intelligence and cognitive science for 35 years, he was founding Executive Editor of Machine Learning, and he is currently Editor for Advances in
Cognitive Systems. His current research focuses on induction of explanatory scientific
models and on architectures for interactive intelligent agents.
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Human-Level Machine Intelligence
Ben Goertzel
(OpenCog, Novamente LLC, and Biomind LLC,
Rockville, MD)

Abstract

Due to recent advances in computing hardware, cognitive and neural science, software frameworks, and domain-specific “narrow AI”, we currently find ourselves positioned for dramatic progress in the areas of Artificial General Intelligence and HumanLevel AI. A number of teams around the world are now seriously pushing toward the
goals of AGI and HLAI, following a variety of approaches -- some more neuroscience
or neural network oriented, others more oriented toward probabilistic inference or
cognitive architecture or other aspects. Natural language dialogue, video-game embodiment, and humanoid robotic embodiment all play a role in this recent expansion
of AGI/HLAI R&D. Big companies like Google, Facebook, Baidu and IBM are devoting significant resources in this direction, alongside university labs and open-source
projects.
In this talk I will give an overview of the current state of the AGI/HLAI field, and then
focus especially on the work of the OpenCog AGI project which I founded and help
coordinate. OpenCog is working toward implementing an integrative, hybrid design
for human-level AGI, and is collaborating with Hanson Robotics on embodying this
AGI in extremely realistic human-like robots. Components of OpenCog are also in
practical use in applications such as financial prediction and longevity genomics, providing first steps toward “AGI artificial scientists”.

Bio

Dr. Ben Goertzel is an AI researcher, cross-disciplinary scientist and author. With a
PhD in mathematics from Temple University, he is the leading figure in the field of
Artificial General Intelligence (AGI), and the chair and originator of the annual Artificial
General Intelligence conference series (since 2006). Dr. Goertzel founded and leads
OpenCog,the leading open-source AGI software project, and has authored over a
dozen scientific books and 100+ scientific papers. In the commercial world Dr. Goertzel has led teams delivering successful AI software systems in a variety of areas
including national security, bioinformatics, game AI, financial prediction, natural language processing, smart power and many others. He has held top leadership roles
in futurist organizations such as Humanity+ and the Singularity Institute, and is a cofounder of Ethiopia’s first AI/roboticsfirm, iCog Labs.

October 29-31, 2015 (Thu. -Sat.)
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Cognition Embedded in the Social World
Daniel Richardson
(University College London, London, UK)
Abstract

What changes when you perform a mental process by yourself, with another, or with
a hundred people at once? In my research, I address these questions at many different levels. First, I will describe experiments in which we made the difference between
acting alone and acting with another person as small as possible. Pairs of people sat
back to back as they were engaged in perceptual and cognitive tasks. We found that
people’s visual attention was influenced by the belief that the other person was looking
at the same stimuli as they were, by knowledge of where they were looking, and even
beliefs about the other person’s social rank. In other experiments, pairs of people had
a discussion over an intercom. We found that people coordinated their gaze according
to what each believed the other could see on their computer screen. Finally, we examined whether these same mechanisms of social can orchestration explain how many
people at coordinate their behaviour as a group. In a series of experiments, 20 to 120
people sat in a room together played video games together using response handsets
or their mobile phones. Just like the participants in our first experiment, people’s actions were influenced by the presence of those around them. Together these experiments demonstrate that the social world in which an individual is embedded has a
profound effect on their thoughts and actions.

Bio

Daniel is a Reader in Experimental Psychology at University College London. Prior
to that, he was an undergraduate at Magdalen College, Oxford, a graduate student
at Cornell, a postdoctoral researcher at Stanford, and an assistant professor at the
University of California, Santa Cruz. His research examines how individuals’ thought
processes are related to the people around them, and has authored many scientific
articles in cognitive, developmental and social psychology, and he recently wrote, ‘A
Dummies Guid to Social Psychology. He received Early Career and the Team Teaching
Provost’s Teaching Awards from UCL. Daniel has appeared in science documentaries, TV shows such as ‘Duck Quacks Don’t Echo’, and been featured on the Naked
Scientists podcast. He has carried out live experiments on audiences at the London
Science Museum, and has performed a mixture of science and standup comedy at
Bright Clubs around the country.
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Cloud-Based Autonomous Intelligent Robots
Michael Beetz
(Institute for Artificial Intelligence (IAI),
Univ. of Bremen, Germany)
Abstract

Recently, we witness the first robotic agents performing everyday manipulation activities such as loading a dishwasher and setting a table. While these agents successfully accomplish specific instances of these tasks, they only perform them within the
narrow range of conditions they have been carefully designed for.. They are still far
from the human ability to autonomously perform a wide range of everyday tasks reliably in a wide range of contexts. In other words, they are far from mastering everyday
activities. Making the transition from performing everyday activities to mastering them,
requires us to equip the robots with comprehensive knowledge bases and reasoning mechanisms. Robots that can master everyday activities have to perform natural
language instructions such as “flip the pancake” or “push the spatula under the
pancake”. To perform such tasks adequately, robots must, for instance, be able to
infer the appropriate tool to use, how to grasp it and how to operate it. They must, in
particular, not push the whole spatula under the pancake, i.e. they must not interpret
instructions literally but rather recover the intended meaning.
In this talk, I will present some of our ongoing research that investigates how such
knowledge can be collected and provided, using a cloud-based knowledge service.
We propose openEASE, a remote knowledge representation and processing service
that provides its users with unprecedented access to knowledge of leading-edge autonomous robotic agents. It also provides the representational infrastructure to make
inhomogeneous experience data from robots and human manipulation episodes
semantically accessible, as well as a suite of software tools that enable researchers
and robots to interpret, analyze, visualize and learn from the experience data. Using
openEASE users can retrieve the memorized experiences of manipulation episodes
and ask queries regarding to what the robot saw, reasoned, and did as well as how
the robot did it, why, and what effects it caused.

Bio

Michael Beetz is a professor for Computer Science at the Faculty for Mathematics &
Informatics of the University Bremen and head of the Institute for Artificial Intelligence
(IAI). IAI investigates AI-based control methods for robotic agents, with a focus on
human-scale everyday manipulation tasks. With his openEASE, a web-based knowledge service providing robot and human activity data, Michael Beetz aims at improving
interoperability in robotics and lowering the barriers for robot programming.. Due to
this the IAI group provides most of its results as open-source software, primarily in the
ROS software library.Michael Beetz received his diploma degree in Computer Science
with distinction from the University of Kaiserslautern. His MSc, MPhil, and PhD degrees
were awarded by Yale University in 1993, 1994, and 1996 and his Venia Legendi from
the University of Bonn in 2000. Michael Beetz was a member of the steering committee
of the European network of excellence in AI planning (PLANET) and coordinating the
research area “robot planning’’. He is associate editor of the AI Journal. His research
interests include plan-based control of robotic agents, knowledge processing and representation for robots, integrated robot learning, and cognitive perception.
October 29-31, 2015 (Thu. -Sat.)
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Artificial Conversations: Real Learning
Andrew Olney
(FEDEX Institute of Intelligent Systems (IIS)Univ. of
Memphis, Memphis, TN)
Abstract

One-on-one tutoring is extremely effective. Its effectiveness is often explained by
tutor adaptation to an individual student’s abilities. But how to adapt, and to what
extent? Starting from a theoretical framework for adaptation, I will describe ongoing work in designing, creating, and evaluating conversational tutoring systems.
Our results motivate the framework as a useful guide to future research on learning.

Bio

Andrew Olney presently serves as Associate Professor in both the Institute for Intelligent Systems and Department of Psychology and as Director of the Institute for
Intelligent Systems at the University of Memphis. Dr. Olney received a B.A. in Linguistics with Cognitive Science from University College London in 1998, an M.S.
in Evolutionary and Adaptive Systems from the University of Sussex in 2001, and
a Ph.D. in Computer Science from the University of Memphis in 2006. His primary
research interests are in natural language interfaces. Specific interests include vector space models, dialogue systems, unsupervised grammar induction, robotics,
and intelligent tutoring systems.
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Building a Virtual Human
Ipke Wachsmuth
(Cognitive Interaction Technology Excellence Center (CITEC), Bielefeld, Germany)
Abstract

Virtual Humans are artificial characters who look and act like humans, but inhabit
a simulated environment. Far more than pre-animated virtual actors in films or
remotely controlled avatars in chatrooms or teleconferences, virtual humans will be
taken here as real-time interactive conversation and cooperation partners. To explain how to build such a virtual human, this lecture will take “Max” as an example
throughout. Max is an artificial agent embodied in virtual reality with a person-like
appearance that was developed by the Bielefeld artificial intelligence group over a
period of more than a decade. Contents will include: virtual embodiment with an
animated body and face, synthetic speech and gesture, emotion and emotional
expression, multimodal dialogue, and how to integrate perception, action and cognition in a hybrid cognitive architecture.

Bio

Ipke Wachsmuth is emeritus professor and former chair of Artificial Intelligence
(1989-2014) at Bielefeld University, Germany. Before coming to Bielefeld, he held
positions in the Department of Mathematics and Computer Science and the Linguistics Department at Osnabrück University. He was also assistant professor in
the Department of Mathematical Sciences at Northern Illinois University in 198183 and research fellow at IBM Germany in 1986-88. Dr. Wachsmuth has published
widely in areas including cognitive learning research, natural language, expert and
agent systems, virtual reality, gestural and multimodal interaction, affective computing, and robotics. A major part of his recent research was conducted in the
Collaborative Research Center “Alignment in Communication” and the Center of
Excellence “Cognitive Interaction Technology” (CITEC) at Bielefeld University. More
recently he is interested in philosophical and ethical issues of artificial intelligence
and robotics.
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REGISTRATION
Early Registration Deadline: October 25, 2015

REGISTRATION FEE
Early Registration
(by Oct. 25, 2015)

After the Early
Registration

Student

KRW 250,000

KRW 300,000

General

KRW 500,000

KRW 600,000

ON-LINE REGISTRATION
http://www.kiise.or.kr/pacs/2015/

CONTACT
Heesoo Choi, 02-588-9246 / hschoi@kiise.or.kr

VENUE
The symposium will be held at the Asia Center (see the map
below) of Seoul National University (SNU; address: 1 Gwanakro, Gwanak-gu, Seoul 08826, Korea; Google Maps).
The SNU is in the outskirt of Seoul,the capital city of South
Korea, and is located 6miles south of the downtown Seoul
and easily reach able by subway and bus.

