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ABSTRACT

KEYWORDS

Advances in artificial intelligence (AI) frame opportunities
and challenges for user interface design. Principles for humanAI interaction have been discussed in the human-computer
interaction community for over two decades, but more study
and innovation are needed in light of advances in AI and
the growing uses of AI technologies in human-facing applications. We propose 18 generally applicable design guidelines for human-AI interaction. These guidelines are validated through multiple rounds of evaluation including a user
study with 49 design practitioners who tested the guidelines
against 20 popular AI-infused products. The results verify
the relevance of the guidelines over a spectrum of interaction
scenarios and reveal gaps in our knowledge, highlighting opportunities for further research. Based on the evaluations, we
believe the set of design guidelines can serve as a resource to
practitioners working on the design of applications and features that harness AI technologies, and to researchers interested in the further development of guidelines for human-AI
interaction design.
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CCS CONCEPTS
• Human-centered computing → Human computer interaction (HCI); • Computing methodologies → Artificial intelligence.
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INTRODUCTION

Advances in artificial intelligence (AI) are enabling developers to integrate a variety of AI capabilities into user-facing
systems. For example, increases in the accuracy of pattern
recognition have created opportunities and pressure to integrate speech recognition, translation, object recognition, and
face recognition into applications. However, as automated
inferences are typically performed under uncertainty, often
producing false positives and false negatives, AI-infused systems may demonstrate unpredictable behaviors that can be
disruptive, confusing, offensive, and even dangerous. While
some AI technologies are deployed in explicit, interactive
uses, other advances are employed behind the scenes in
proactive services acting on behalf of users such as automatically filtering content based on inferred relevance or
importance. While such attempts at personalization may be
delightful when aligned with users’ preferences, automated
filtering and routing can be the source of costly information
hiding and actions at odds with user goals and expectations.
AI-infused systems1 can violate established usability guidelines of traditional user interface design (e.g., [31, 32]). For
example, the principle of consistency advocates for minimizing unexpected changes with a consistent interface appearance and predictable behaviors. However, many AI components are inherently inconsistent due to poorly understood,
1 In

this paper we use AI-infused systems to refer to systems that have
features harnessing AI capabilities that are directly exposed to the end user.

