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Applying the Design Structure Matrix (DSM) for the design of an in-home wearable solution

The Design Structure Matrix (DSM), is an analytic methodology to study system structures or models for various research areas and applications (Eppinger & Browning, 2012). In the design practice, a DSM is presented as a 

square matrix having an equal number of rows and columns. It is used to analyze and present the relationships and connections among various system components.

A DSM provides an intuitive yet precise way to demonstrate the design of a complex system by clustering and sequencing its components. A key strength of a DSM is its modularity, and that it easily can adapt to different 

research problems: product innovation (Ulrich et al., 2020), organization design, and social-technological challenges (Laboratory for Product Development and Lightweight Design, 2021).

The AgeLab C3 Consortium’s design research studies include a comprehensive survey of applicable design theories and methods, and utilize approaches that are highly relevant and applicable to the research questions and 

issues. The master’s thesis project by Sheng-Hung Lee explores the application of human-centered design principles to developing technology-enabled smart footwear for older adults (Lee, 2021). His research utilizes DSM to 

analyze interconnections in the system architecture and to effectively leverage system thinking approaches (Lee et al., 2021). 

Implications: For socio-technical and complex systems with 

multiple components, applying the DSM can be useful for 

structurally organizing various design components and 

understanding their relationships. Several benefits can be 

expected from using DSM:

• Enabling designers and service providers to clearly define 

the form, function, and design goals for each component. 

• Understanding and prioritizing design features and their 

relationships for multiple stakeholders, which may include 

older adults, family or caregivers, service providers, 

product designers, engineers, policymakers, and more. 

• Streamlining the design process and reducing unexpected 

incidences or emergent issues.
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SYSTEM: System maintains

SYSTEM: System feedback loop

PRODUCT: Device design

SUPPORTING: Device technology supports

SUPPORTING: Device structure supports

PRODUCT: Device technology

ENERGY: Self-generate energy to a device

HEALTHCARE: Detect user’s health conditions

SERVICE: Self-diagnose service

PRODUCT: Device manufacturing

SUPPORTING: Device ergonomic supports

SYSTEM: System upgrades

ENERGY: Save energy from a device (e.g., sleeping mode)

ENERGY: Consume energy from a device (e.g., in-use mode)

ENERGY: Recharge a device

PEOPLE: User’s behavior of using a device

PEOPLE: User’s lifestyle/pattern

HEALTHCARE: Track user’s healthcare-related data

HEALTHCARE: Diagnose syndrome

HEALTHCARE: Provide user’s healthcare-related suggestions

COMMUNICATION: Contact families and friends

HEALTHCARE: Analyze user’s healthcare result

SERVICE: Education service

SERVICE: Training service

SUPPORTING: Device material/texture supports

SUPPORTING: Device assemble supports

SERVICE: Device tailor-made service

PRODUCT: Device upgrading

PRODUCT: Device business model

PEOPLE: User’s preference of choosing a device

COMMUNITY: Build social networks

COMMUNITY: Shape community culture

COMMUNITY: Form meaningful community relationships

COMMUNICATION: Contact doctors and hospitals

COMMUNICATION: Interact with a device (e.g., user interface)

COMMUNICATION: Connect with other app- or phone-based device

SERVICE: Professional medical service

SERVICE: Device delivering service

SERVICE: Device ordering service

SYSTEM: System transfers

SYSTEM: System landscape

PRODUCT: Device marketing position

SYSTEM: System connects

COMMUNITY: Cultivate community ritual

PEOPLE: User’s perception of using a device

SERVICE: Device recycling service

PRODUCT: Device recycling

SYSTEM: System shutdown

SERVICE: After-sale service

The figure on the right presents the DSM created for this 

project, and illustrates how a variety of layered, socio-technical 

system components are interrelated. In this matrix, various 

sub-systems/components forming the entire user experience 

of a technology-enabled smart footwear are provided: product, 

energy, communication, community, healthcare, supporting, 

system, service, and people. The structure of the analysis 

enables an effective display of their interconnections. This 

application of DSM facilitates the introduction of complex 

systems thinking and holistic approach to designing 

technology-enabled smart footwear, a wearable home 

technology product we may see in the near future. 


