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Introduction Project Overview

The Smart Hand Tools Core Research Project is
developing socio-technical approaches to use ethical Al
to benefit human workers by putting Al in their hands.
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Research Goal Figure 1: Theoretical Framework
The team seeks to support workers by improving their
work product, their safety, and their quality of life -
through smart tools that contain embedded sensing,
assured edge intelligence, and internet of things. The
broader goal is to increase equitable access to jobs.
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While substantial research exists regarding the future of work related to knowledge work, there is an opportunity to explore the
role of emerging technologies, specifically Al, on the future of middle-skill work, also known as work in the skilled trades.
Requiring a two-year degree or an industry-specific certification, workers to fill these jobs are in increasing demand but they are
also currently in short supply. Due to the substantial level of training and skill required, these jobs are distinguished by high
levels of danger and physical challenge. In addition, the role of Al and automation is seen as a threat to middle-skill work,
instead of a force to empower workers.

We are currently conducting qualitative research
iIncluding observation and semi-structured interviews to
gain insights from stakeholders working with hand tools
at five departments in the City of Austin and welding
instructors and students at Austin Community College.

Our research examines how smart hand tools can help those who work with tools do their jobs safer, easier, and faster. As a
_ _ result, workers may increase their sense of autonomy and agency. In addition, these new technologies may support recruitment
! Superwsor Interviews of new workers as well as accelerate training to increase the number and range of participants in the skilled trades.

Across 5 departments
Worker Interviews in
Progress

Information infrastructure network

Networked Smart Tool Systems Cybersecurity / privacy

e — ———— e e e e e e e e = [ e e e e e e e e

12 Field Observations
8 Instructor Interviews

Student Interviews in AL -

I
I
P worker safety & trust  cq 6T data to inform and guide | Digital twin of
rOg reSS digital twin development and UEE-_-'F""""---.. human-tool-process

Embedded systems and
loT with localized Al

networked tool systems

e o e e e o e o |

Figure 5: Smart Hand Tools Information Infrastructure Network

‘<:j / —
00 20
GOOD SYSTEMS

A UT Grand Challenge

— <7

TEXAS TEXAS 4

TEXAS

Engineering

iSchool LBJ School

Expected Outputs

HAND TOOL USERS
-WORKERS-

TECHNICAL SOCIAL

RESEARCHERS SCIENCE
RESEARCHERS

EMPLOYERS
Figure 6: Ethical Al via Participatory Design

Our intention is to develop knowledge and technologies
to empower workers who perform critical manual tasks
by providing them with real-time and retrospective
feedback to facilitate their training, avoid workplace
accidents, and prevent repetitive stress-related injuries.
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