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Preface

Making a robot that looks and behaves like a human being has been the subject of many
popular science fiction movies and books. Although the development of such a robot
faces many challenges, the making of a virtual human has long been potentially possible.
With recent advances in vatious key technologies related to hardware and software, the
making of humanlike robots is increasingly becoming an engineering reality.

Development of the required hardware that can perform humanlike functions in a
lifelike manner has benefitted greatly from development in such technologies as
biologically inspired materials, artificial intelligence, artificial vision, and many others.
Producing a humanlike robot that makes body and facial expressions, communicates
verbally using extensive vocabulary, and interprets speech with high accuracy is extre-
mely complicated to engineer. Advances in voice recognition and speech synthesis are
increasingly improving communication capabilities. In our daily life we encounter such
innovations when we call the telephone operators of most companies today.

As robotics technology continues to improve we are approaching the point where,
on seeing such a robot, we will respond with “Wow, this robot looks unbelievably real!”
just like the reaction to an artificial flower. The accelerating pace of advances in related
fields suggests that the emergence of humanlike robots that become part of our daily
life seems to be imminent. These robots are expected to raise ethical concerns and may
also raise many complex questions related to their interaction with humans.

This book covers the reality and the vision in the development and engineering of
humanlike robots. The topic is described from various angles, including the state of the
art, how these robots are made, their current and potential applications, and the
challenges to the developers and users, as well as the concerns and ethical issues.
This book includes discussion of the state-of-the-art trends, challenges, benefits, and
plans for future developments. In the opening chapter, a distinction is made between
humanoid robots that have the general appearance of humans and humanlike robots
with an appearance that is identical to humans. Chapter 2 describes the currently
available crop of humanoids and humanlike robots, while Chapter 3 examines various
components that are involved in making such robots. The subjects of prosthetics,
exoskeletons, and bipedal ambulators are covered in Chapter 4. Exoskeleton structures
are used to augment the ability of humans in walking. Further, ambulators are chairs
with two legs that carry humans and that are able to walk. They were developed to
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replace wheelchairs for operation in certain difficult-to-maneuver areas, including
climbing stairs while carrying a human.

Chapter 5 considers the issues that result from our making robots that mitror
humans so closely. These robots challenge our human identity and outr primacy as
the lead species on the planet. Besides becoming household appliances these robots
may significantly impact our lives and our economy; the potential impacts are discussed
in Chapter 6. Once such robots become intelligent and perhaps even conscious, we will
have to deal with certain ethical issues and others concerns that are expected to arise as
described in Chapter 7. The book concludes with a chapter that describes and discusses
the capabilities and challenges in developing the technology of humanlike robots.

Yoseph Bar-Cohen, JPL
Pasadena, CA
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