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Bionic Fusion Strand Design: Surgical Suite, User/Surgeon Interface, User/Surgeon Experience

Surgical Fusion Strand Narrative

In this use case, we will explore how bionic effects, enhanced by various Al/ML capabilities, can improve the capabilities and outcomes of surgical
procedures. These technologies will assist the surgical team in providing better patient care, enhancing decision-making, and optimizing surgical
procedures. In the context of surgery, the integration of various Al/ML capabilities and methods enhances the surgical team's decision-making,
precision, and efficiency. These technologies contribute to a safer and more effective surgery, ultimately improving patient outcomes and the overall

Bionic UX Design with Fusion Strands

. . . User Experience quality of care.
User Experience User Experience User Experience P i
. - . . . : Conduct Surgical
Assess Patient Condition Consult with Patient Devise Surgical Approach Procedure

c
- specific motivation or driver for why the user wants to engage in a UX interaction: / want to draw 8
from medical procedures and diagnostics to devise a surgical approach, rehearse, visualize and =
employ methods to automate aspects and improve precision of the procedure ;;?
- specific user experience objective of the user: I need the assistance of advanced sensors, medical o
diagnostics, and surgical assistive technologies to augment and enhance my surgical capabilities 3
- specific outcome, effect, result the user is seeking/desiring: I want an intelligent assistant with 8_
procedural knowledge and understanding of the patient condition and surgical skill, flexibility, and o)
precision to provide expert assistance -

- specificaction a user is attempting to accomplish: Task= Patient Assessment, Task= Patient
Consultation/Empathy, Task=Surgical Planning/Rehearsal/Contingency Planning/Outcome
Prediction, Task = Surgical Procedure/Monitoring/Assist/Consultation
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(=T ELL T TRV Hl Immersion:

Description: Using augmented reality {AR) to immerse the surgical team in a simulated
I nte rface environment to plan and practice the surgeny.

Bloom's Taxonomy Level: Comprehension

Verbs Interacting, Immersing

Al/ML Capabilities Predidive modeling {descriptive and predictive}, Computer Vision
{prescriptive}

Al/ML Methods Image Segmentation {computer vision), Simulated Procedural
Planning {predictive modeling)

Capabilitv Area 1: Partial Task Automation (mechanical,
pability ll digital/cognitive):

Inte rface Description: Using robotic-assisted took for precise, repetitive tasks duning surgery.

Bloom's Taxonomy Level: Application
Verbs Automating, Sensing, Monitoring, Reacting

Al/MI Capahilities Robotic Automation {prescriptive}

Al/MI Methods Robatic Control Algorithms {robotic automation}

(&1 1T [ ATV -l Bl Task Precision:

Description: Enhancing precision by utilzing Al-guided robotic instruments for delicate

Interface

surgical maneuvers.

Bloom's Taxonomy Level: Application

Verbs Achieving, Ensuring, Improving

Al/ML Capahilities Robofic Predision {prescriptive}

Al/MI Methods Robatic Control Algorithms {robotic precision}

(&1 1T [ T2V E T Bl Empathizing:

Description: Utilizing emotion Al to understand the patient's emational state during
surgery and provide appropriate responses.

Bloom's Taxonomy Level: Comprehension

Verbs Understanding, Recognizing, Classifying

Al/ML Capabilitiex Emotion Recognition {descriptive}, Natural Language Processing

Interface

{prescriptive}
Al/ML Methods< Fadial Expression Analysis {ernotion recognition}, Sentiment Analysis
{NLP}

(&1 21T N AVl Bl Empathic Response:

Description: Customnizing anesthesia levels and surgical actions based on patient's real-

I nte rface time physiological responses.

Bloom's Taxonomy Level: Synthesss

Verbs Sirmulating, Incorporating, Approximating

Al/MI Capahilities Physiological Response Analysis {descriptive), Adaptive Contral
{prescriptive}

Al/MIL Methods Signal Processing {physiological response analysis), Adaptive Control
Algorithms {prescriptive)

(&1 21T 1 T2V Bl Physical Enhancement:
Description: Enhancing surgical instruments with haptic feedback to provide surgeons
with a sense of tauch

Interface
Bloom's Taxonomy Level: Application

Verbs Enhancing, Strengthening, Improving
Al/MI Capahilities Haptic Feedback (prescriptive}
Al/ML Methods Feedback Control Systerns {haptic feedback}

T F1 18 Y-E I Bl Sensory Augmentation:

Description: Augmenting surgeocns' senses with Al-powered augmented reality displays
Interface for enhanced visualization.
Bloom's Taxonomy Level: Application

Verbs Augmenting, Enhancing, Sensing
Al/MI Capahilities Augmented Reality {presaiptive)
Al/ML Methods Image Processing {augmented reality}

(@11 [TV Al Mentoring:

. Description: Providing real-time guidance and advice to the surgical team using expert
Intelligence oystems and knowledge bases.
Bloom's Taxonomy Level: Application
Verbs Educating, Providing, Advising
Al/ML Capahilities Expert Systems {descriptive and prescriptive), Reinforcement
Leamning {prescriptive}
Al/MIL Methods Rule-Based Inference {expert systerns}, Adaptive Decision-Making
{reinforcernent leaming)

Bionic Effects

(&1 E1L T 1AV (-FWH Collaborating:

. Description: Enabling collaborative decision-making among the surgical

Intelligence toarmusing multi-oent
ng multi-agent systerms.

Bloom's Taxonormy Level: Application

Verbs Brainstorming, Innovating, Ideating, Working

AlYML Capabilities Multi-Agent Systems (prescriptive}

AlML Methods Collaborative Rltering {multi-agent systems)

&1L 1 AFVCEWH Informational: Decision Support:

. Deseription: Providing real-time data analytics to support surgical decisions
Intelllgence and opF:tinize pmcednglal steps. g PP
Bloom's Taxonory Level: Knowledge

Verbs Providing, Supporting, Recommending

Al/ML Capabilities Data Analytics {descriptive}), Recornmender Systerns
{prescriptive)

Al/ML Methods Data Clustering {data analytics), Collaborative Fltering
{recommender systenns}

(&:T-E1 L AW Task Acceleration:

. Description: Predidting surgical steps in real-time to accelerate the

Intelligence e encun
procedure while ensuring accuracy:

Bloom's Taxonormy Level: Application

Verbs Accelerating, Speeding Up

Al/ML Capabilities Predictive Modeling {predictive}

Al/MIL Methods Time Senes Forecasting {predictive modeling}

(&1 1T N AV CEWH Task Accuracy:

. Description: ing machine leaming to interpret int rative data and
Intelllgence assist i‘:\taccu?;zlienglsiorﬂ ™ i P

Bloom's Taxonormy Level: Application

Verbs Improving, Enhancing, Achieving

Al/ML Capabilities Machine Leamning for Data Interpretation {predictive
and prescriptive}

Al/ML Methods Classifiation {data interpretation), Decision Trees
{prescriptive)

(=T E1 T AV EWH Task Augmentation:

. Description: Augmenting surgical dedsion-making by integrating Al-
Intelllgence generated insights based on patient data.

Bloom's Taxonory Level: Synthesis

Verbs Augmenting, Combining, Expanding

Al/ML Capabilities Augmented Intelligence {prescriptive}

Al/MIL Methods Knowledge Graphs {augmented intelligence}, Neural
Networks {presaiptive}

(&:T-E1 T AV W Task Elasticity and Scalability:

Description: Adapting surgical plans based on real-time physiclogial

Intelllgence changes and patient responses.

Bloom's Taxonory Level: Synthesis

Verbs Scaling, Adapling, Fxpanding

Al/ML Capabilities Adaptive Systems {prescriptive}
Al/MIL Methods Adaptive Control {adaptive systems)

Full Task Automation and Autonomous

Capability Area 3: .
Operation:
. Description: E ing autonomcous rebotic systems for ific surgical
I nteg ration tasks, gducmgn‘l:::rwnrr‘?l ntervention > e rg
Bloom's Taxonory Level: Synthesis
Verbs Automating, Replacing, Operating
Al/ML Capabilities Autonormous Systerns {prescriptive}

Al/ML Methods Path Planning Algorithms {autonomous systems}
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