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HUMAN TECHNOLOGY INTERACTION



Situationally Induced Impairments
and Disabilities (SIIDs)

SIIDs refer to temporary impairments
or disabilities that arise due to
specific circumstances or situations,
rather than being permanent or
inherent conditions. 

https://arxiv.org/pdf/1904.06128

https://arxiv.org/pdf/1904.06128


Incoming
Call

User can’t directly pick up the
call, user needs to multi-task  
and divert attention.

Activity: user watching televison
Environment: User in a closed interior space
Hand: Holding Remote
Volume: 70DB

Doorbell
Rings

User may not be able to hear
in the current environment
situations. 



These interruptions in modern
age are generally mitagated
using a smart device.

They require user to divert
attention and multi-task. 

  Digital - Physical 1.
  Digital - Digital 2.

Types of multitaksing



prone to errors
Multi-tasking is prone to errors and
lack of attention in a task may cause
an accident.

https://brainrules.net/attention/?scene=4



Why is it so hard to do my work? The challenge of attention residue when switching between work tasks
-Sophie Leroy

attention residue

Attention residue reflects the persistence of cognitive
activity about a Task A even though one stopped

working on Task A and currently performs a Task B.

It has been proven that attention residue,
decreases effecient multi-tasking.

https://doi.org/10.1016/j.obhdp.2009.04.002

https://doi.org/10.1016/j.obhdp.2009.04.002


Effective multitasking has become standard as users frequently juggle between
tasks across diverse devices, daily activities, and dynamic environments. This
leads to SIIDs which can severely hinder a user's ability to multitask, reducing
their capacity to engage with technology or respond appropriately to dynamic
challenges present in the environment. 

problem statement

diliverable
Developing an open-source middleware for real-time inference of human
sensory channels for AR/VR applications to impove user experience by
eliminating SIIDs.



Literature Review

HumanIO [CHI24, Honourable Mention]
Inference 
Lite Model w/o CoT:  2.07 sec
Model w CoT:  19.95 sec

Results
Achieves a 0.22 mean
absolute error
and a 82% accuracy in
availability prediction
across 60 in-the-wild.

Human I/O: Towards a Unified Approach to Detecting Situational Impairments XB Liu, JN Li, D Kim, XA Chen, R Du
Proceedings of the CHI Conference on Human Factors in Computing Systems, 2024



Dataset - our own



Our Approach ......
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Evaluation Metrics

Evaluating Model Performance

Evaluting Effect on Human
Experience using Khalasi-I/O

A.

B.



  
Mean Absolute Error (MAE): 

metric captures the average discrepancy between predicted availability
levels and the actual ground truth for each of the four channels within every
video clip. Given the nature of our data, MAE offers a precise error depiction.
This is because misclassifying a level as “Slightly Affected” instead of Affected
is less erroneous than confusing “Unavailable” with “Available”. Availability
levels are numerically translated to values ranging from 1 to 4. 

Deep Learning Jigsaw Project Learnings

10 mins video - 60fps - 60x60x10 - 3600 frames -> 360 frames  (Manual Ground truth)



Khalasi-I/O

Experiment Design

16 participants  (age range: 20 – 23)

given 3 chosen tasks given incoming interruption

w/o Intervention vs w Khalasi-IO Intervention 

Human Adaptation vs Khalasi-IO Adaptation  S2

S1

vs



Khalasi-I/O

Control
Group

3 chosen tasks

8 students
Mental Demand
Physical Demand
Temporal Demand
Overall Performance
Effort
Frustration

NASA - TLX

Adaptations

Treatment
S1

8 students



NASA - TLX

HumanIO [CHI24, Honourable Mention]



Adaptations

Our Adaptations

Speaker voice assist



Adaptations

Our Adaptations
Ring once and vibrate then



Our Adaptations

increase volume and start captions

I would prefer silent dryer, but voice increase worksuser- 



Objective:
Compare the raw human interaction with the environment against
our model's intervention in real-time scenarios involving SIIDs.

Evaluation Method:
Use the Wilcoxon signed-rank test to assess differences between
the two conditions.

Significance Threshold:
All rating differences will be tested for statistical significance with
𝑝 < 0.05.

This will let us confidently determine if the model intervention has a
statistically significant positive or negative effect on user experience
compared to raw human interaction and preferences





Human I/O: Towards a Unified Approach to Detecting Situational Impairments XB Liu, JN Li, D Kim, XA Chen, R Du
Proceedings of the CHI Conference on Human Factors in Computing Systems, 2024

Metrics for Assessment: w/o Intervention V/S w Navigator I/o Intervention

We will adopt the NASA Task Load Index (NASA-TLX), assessing the following on a 7-point
scale:

Mental Demand
Physical Demand
Temporal Demand
Overall Performance
Effort
Frustration

Anticipated Outcomes:

Like the Human I/O study, we expect our system to significantly reduce effort and
improve user experience in real-time interactions.
We will also evaluate whether our system raises awareness of SIIDs and fosters new
interaction possibilities.

S1



Metrics for Assessment: Human Adaptation V/S Navigator I/O Adaptation

We will adopt the Likert Scale Index, assessing the following on a 7-point scale:

Ease of Use Efficiency 
Satisfaction 
Naturalness
Effectiveness 
Comfort  
Preference Adaptability

Personality and recommendation diversity. User Modeling and User-Adapted Interaction, 
Chen, L., Wu, W., & He, L. (2016). 

26(2–3), 259-289. Springer International Publishing.

Anticipated Outcomes:

We expect our system to show adaptations which are better or at least on the same
scale with human preferred adaptations
We will also evaluate whether our system raises awareness of SIIDs and fosters new
interaction possibilities.

S2



Impact

+
VR/AR
multimodal detection
personalization

intent

middle-ware



Deployability

Improving Latency
To use Khalasi-IO real time we need to make sure the
system is fast enough.

Cost Optimization
We are utilizing multiple LLM and VLM instances, hence
doing token optimization is crucial.

Dealing with Hallucination
We are well aware of the hallucination with LLMs and VLMs.
Eg. “walking in the kitchen” and “working in the kitchen”.



LIVE DEMO



thanks !


