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Abstract A Survey of Artificial General Intelligence Projects
Since the Al discipline’s founding 6 decades ago, it has yielded many interesting technologies for Ethics, Risk, and Policy

and tf tical results. However it has proved ively unsuccessful in achie some of the

original co als of the field, such as the creation of systems with general intelligence as distinct

from spe d capabilities and performance on narrowly defined tasks. Subsequently a broad

community of researchers has emerged, focusing on the ereation and study of synthetic intelligence

with broader (e.g. human-level) scope and eralization capability. This paper surveys this
community and its progress. Approaches to defining the concept of Artificial General

nce (AGI) are reviewed, including mathematical formalisms and more engineering or Seth D Baul]l

gy inspired perspectives. The spectrum of designs for AGI systems is reviewed, including . : : e

sysans wilh symboli emergentst, iy brd and unersait characarsics. Prospects o  gners Global Catastrophic Risk Institute

theory of general intelligence are considered. Metrics for general intelligence are evaluated. with

@ conclusion that, although metrics for ing the achievement of human-lkevel AGI may be

melatively straightforward (e.g. the Turing Test, or a robot that can graduate from e lementary school

or university), metrics for assessing partial progress remain more controversial and problematic.

Global Catastrophic Risk Institute Working Paper 17-1

1. Introduction

How can we best conceptualize and approach the original problem regarding which the Al field
was founded: the creation of thinking machines with general intelligence comparable to, or greater
than, that of human beings? The standard approach of the Al discipline, as it has evolved in the
6 decades since the field’s founding, views artificial intelligence largely in terms of the pursuit of
discrete capabilities or specific practical tasks. But while this approach has yielded many interesting
technologies and theoretical results, it has proved relatively unsuccessful in terms of the original
central goals of the field. Cite as: Seth D. Baum, 2017. A Survey of Artificial General Intelligence Projects for Ethics, Risk, and
Policy. Global Catastrophic Risk Institute Working Paper 17-1.

Ray Kurzweil (Kurzweil, 2006) has used the term "namrow Al to refer to the creation of
systems that carry out specific "intelligent” behaviors in specific contexts . For a narrow Al system,
if one changes the context or the behavior specification even a little bit, some level of human
reprogramming or reconfiguration is generally necessary to enable the system to retain its level
of inelligence. This is quite different from natural generally intelligent systems like humans, which
have a broad capability to self-adapt to changes in thei s OF circumstances, performing “transfer
leamning” (Taylor, Kuhlmann, and Stone, 2008) to generalize knowledge from one goal or context
to others. The concept of "Artificial General Intelligence” has emerged as an antonym to "narrow

Note from the author: Comments welcome. Revisions expected. This version 12 November 2017.

Working papers are published to share ideas and promote discussion. They have not necessarily gone
through peer review. The views therein are the authors’ and are not necessarily the views of the
Global Catastrophic Risk Institute.

Xt=E : Artificial General Intelligence : Concept, State of the Art, and Future Prospects, Ben Goertzel (2017); Ben Goertzel, Wikipedia
A Survey of Artificial General Intelligence Projects For Ethics, Risk, and Policy, Seth Baum (2017), Seth Baum, Al SAFETY RESEARCH, Future of life institute s SPr
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7|2 (Symbolic) H& QS X|s (1/2)

® ACT-R (Adaptive Control of Thought — Rational)
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U™ (Emergentist) HE 2B X|5 (1/3)

® HTM (Hierarchical Temporal Memory)
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® Blue Brain Project
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® iCub(Cognitive Universal Body) Humanoid Robot
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