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ABSTRACT

In contemporary decision making environment, intelligent systems must be used to aid the
decision process as it requires adaptive, precise and quick decision making. Although advanced
methods and models for analysis and forecasting such as artificial intelligence (Al) are used to
aid the process, the inputs of the decision makers which help the system understand the
situation are equally important. Moreover, mobile technology also aids the decision making
process through real time information collection and situational awareness. This research
intends to look into the integration of human intelligence, Al and mobile technology in Human
Al Mobile Decision Framework. The Human Al Mobile Decision Framework includes context
aware mobile intelligence, explainable Al, trust management and adaptive feedback
mechanisms. This includes decision process which can be structured, decision scoring model
and learning capabilities that make the system more adaptable. It is applied in various fields
such as healthcare, emergency response, transportation, disaster management, business
intelligence and risk assessment. The findings indicate that collaborative models for decision
making are superior to both the human centric and the Al centric models since they assist in
ensuring an appropriate balance between context knowledge, analytical knowledge,
transparency and responsiveness. This study offers the basis for collaborative intelligence.
Keywords- Human Al Collaboration; Artificial Intelligence; Mobile Technology;
Collaborative Intelligence; Decision Support Systems; Context Aware Computing;
Explainable Al; Mobile Intelligence; Human Centered Al; Complex Decision Making.
1.INTRODUCTION

In today's decision making environment, a lot of data, uncertainty and change creates a challenge
to take timely and effective decisions. Classic decision support systems have become intelligent
platforms that are able to deal with the complexity of information and produce actionable
insights. Al in this context is proving to be a formidable tool in prediction, pattern identification
and analysis, which will help to improve the decision quality and the efficiency of operations.
As mobile technology becomes more popular, the intelligent decision support capability has
become even stronger, with the ability to access information in real time and to have the context
to make intelligent decisions [1]. The smartphones, wearable devices, and mobile apps
continuously collect information from the environment and from human beings and give human-
like guidance to improve the responsiveness in dynamics.

However, despite all the developments, there are still a number of issues that make decision
making a tough challenge, for example, information overload, uncertainties and timeliness
requirements. Al provides computational intelligence and data-driven analysis whereas human
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decision makers provide a context, intuition and ethical considerations as well as knowledge of
the field. Therefore, collaborative intelligence has been found to be quite efficient for tackling
difficult decision situations.

The present research investigates how to combine the three human intelligence, artificial
intelligence and the mobile to improve decision making performance. It offers a Human Al
Mobile Collaborative Decision Framework, which integrates intelligent decision making
analytics, contextual awareness and adaptive feedback with a user centric approach to enhance
decision making in various application fields in terms of accuracy, efficiency, transparency and
reliability [2].

2. LITERATURE REVIEW

Recent research suggests that Al human collaboration can enhance decision making quality by
leveraging the benefits of Al's analytical strengths with the human touch and trust, while also
ensuring transparency and good user interaction [3][4]. The study also underscores the need for
collaboration between Al and human decision making, as this combination improves the
accuracy of decisions, situational awareness and performance in high pressure scenarios
[51[6]1[7].

The increased level of integration of mobile technologies and the capabilities of intelligent
decision support systems have expanded. The frameworks of human machine collaboration have
shifted to adaptive and learning architectures with mechanisms to continuously improve over
time [8][9]. Moreover, the context aware mobile systems and Artificial Intelligence based
mobile networks enable real time data collection, personalized suggestions and quick decision
making in dynamic operational environments [10][11][12].

In spite of these developments, the current studies focus mainly on human intelligence, on
artificial intelligence or on mobile technologies as separate or partially combined entities.
Despite recent research emphasizing how both human and Al elements can be effective
collaborators and work together on hybrid problem solving, issues of trust, explanation, context,
adaptation and real time collaboration are not well covered [13][14][15]. Hence, there exists a
need for an integrated framework, incorporating human expertise, Al based intelligence and
mobile contextual capabilities to help facilitate effective decision making in complex and
dynamic environments.

3.PROPOSED HUMAN AI MOBILE COLLABORATIVE DECISION FRAMEWORK
Decision making is increasingly dependent on the integration of human intelligence, artificial
intelligence and mobile intelligence. To counteract the shortcomings of completely human
based and wholly Al systems, the Human Al Mobility Decision Making Framework is proposed
in this research. The framework brings together human intelligence, artificial intelligence and
mobile intelligence into an integrated system that facilitates real time decision support based on
data and context.

A. Framework Architecture

The suggested architecture is comprised of three interrelated layers including: The Human
Layer, The Al Intelligence Layer and the Mobile Interaction Layer. The above mentioned layers
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interact collectively to gather information, create suggestions and facilitate decision making
process.

e Human Layer

The Human Layer is a symbol of the decision maker and acts as the core supervisory element
within the framework. Human users provide knowledge, intuition, ethics, creativity and context,
none of which can be provided by an automated system. It is important to note that the
framework does not intend to take over human decision making, but instead supports humans
in decision making by providing pertinent data and intelligent recommendations. Human users
are in charge of formulating objectives, assessing and validating Al recommendations and
making decisions.

e Al Intelligence Layer

Al Intelligence Layer is the engine for analysis within this architecture. The layer analyzes both
structured and unstructured data via machine learning, predictive analytics and intelligent
reasoning approaches. It detects underlying trends, considers various options, predicts likely
results and formulates decision advice. The Al system improves its prediction capabilities
through experience gained through analysis of past data and user feedback. The layer greatly
relieves the mental load of decision makers by analyzing large amounts of data into relevant
findings.

e Mobile Interaction Layer

Mobile Interaction Layer helps establish an interaction medium for human beings and the
intelligent Al solution. Smart phones, tablets, wearable devices and mobile applications help
collect data in real time, irrespective of where you are located. The layer collects environment
data, which include information related to user location, device state, time, user activity and
sensor generated data. The processed data is then communicated to users via user friendly
dashboards, alerts, notifications and recommendations systems. Hence, mobile computing
serves as an intermediary layer between human intelligence and Al technologies.

In combination, the three layers make up a synergic decision making ecosystem where human
intuition, artificial intelligence and mobile context work together all the time. The synergy
makes for an improvement in decision making by reducing its weaknesses and increasing
flexibility and reactivity.

B. Intelligent Decision Workflow

The framework to be adopted adheres to an organized process that involves converting data into
verified decisions through the combined efforts of humans, Al and mobile devices. The process
includes data collection, Al based decision making, human verification and a feedback process.
e Data Acquisition

Data collection from mobile devices, sensors, databases, cloud based platforms and user input
forms the first step in the process. Contextual data in the form of geographical data, environment
and user preferences is collected and processed prior to the analysis phase.

e Al Reasoning Engine
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Analysis of processed data is done through the use of Al reasoning engine using machine
learning and predictive analytics methods. The above process assists in identifying patterns,
assessing alternatives, predicting outcomes and recommending action sets that are rated with
confidence levels.
e Human Validation and Feedback
The recommendations made by Al are analyzed by human operators to see how relevant they
are according to context and experience. The user may accept, modify, or reject the
recommended options. These pieces of feedback are collected and used to improve subsequent
recommendations.
C. Mathematical Model for Adaptive Human AI Mobile Collaboration
While formulating the new Human Al Mobile Collaboration Framework for computing the final
decision, consideration is given to the contribution of Human Intelligence, Artificial
Intelligence, and Mobile Intelligence and the weights are allocated dynamically based on their
reliability. The difference between the suggested framework and other traditional weighted
average techniques lies in the inclusion of the penalty mechanism.
Let

e H= Human Decision Score

e A=Al Recommendation Score

e M= Mobile Intelligence Score
where

H,A,M € [0,1]

represent normalized confidence values.
The final collaborative decision score is

D=WyH+WaA+WyM—-P (1)
where

e D= Final Decision Score

o Wy, Wy, Wy= Adaptive weights

e P=Overall penalty
subject to

Wy + W, +Wy =1 (2)

This formula allows for proportional contribution from each decision factor while lowering
confidence when unreliable information is detected.
1. Weight Selection

Instead of manually assigning
0.35
0.40
0.25
the weights are computed automatically.
Let

e Ry=Human Reliability
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o Rp=Al Reliability
e Ry=Mobile Reliability

Then
R
Wo =g = R: ¥ Ry
R
Wa=gr 3 R: ¥ Ry
R
Wu =g R:/[ ¥ Ry
where

e Human reliability is based on experience and accuracy.
e Reliability of Al is based on prediction accuracy and historical accuracy.
e Mobile reliability is based on the quality of sensors, GPS accuracy, and data freshness.
Therefore, the most reliable source automatically becomes the most influential during
decision-making.
2. Penalty Model
To reduce the influence of unreliable inputs, introduce penalty coefficients

P=2Az(1—H)+2,(1-A4) 3)
+ Am(1 — M)

where

e Ag=Human penalty coefficient

e A=Al penalty coefficient

e Ayv=Mobile penalty coefficient
Each penalty coefficient lies between

0<A<0.2

Higher penalties indicate lower trust in that component.
For example,
If

e Confidence in humans is lowered

e Uncertainty in predictions made by Al algorithms is increased

e GPS/network data from mobile devices is inadequate
their contribution automatically decreases.
3. Numerical Example
Suppose
Human score

H=0.85
Al score
A =092

Mobile score
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M = 0.80
Reliability values
Ry = 0.80
Ra =0.90
Ry = 0.70
Then
0.80
H=50" 0.333
0.90
A== 0.375
0.70
M=oa0 0.292
Penalty coefficients
Ag = 0.05
Ay =0.03
Am = 0.07

Penalty becomes
P =0.05(1-0.85) + 0.03(1 —0.92) + 0.07(1 — 0.80)
P =0.0075 + 0.0024 + 0.014

P =0.0239
Now

D = 0.333(0.85) + 0.375(0.92) + 0.292(0.80) — 0.0239

D = 0.283 4+ 0.345 + 0.234 — 0.024

D = 0.838
or approximately

D =0.84
A collective score of 0.84 shows that the decision is accurate enough to be put into practice.
While the highest level of confidence comes from the Al, the collective score is lowered
somewhat due to the uncertainty brought by the mobile intelligence inputs and the human
judgment. This is achieved through the adaptive weighing process, which makes sure that the
most reliable source makes up a bigger part of the decision-making process, while the penalty
function eliminates the influence of unreliable sources on the decision.
4. COLLABORATIVE INTELLIGENCE MECHANISMS FOR COMPLEX
ENVIRONMENTS

The success of cooperation between humans, Al and mobiles relies on methods supporting the
interaction, adaptability and trust between the components of the system. In order to overcome
problems like dynamic environment and heterogeneous user needs, the suggested solution
introduces the usage of context aware mobile intelligence, explainable Al and adaptive human
Al feedback loops. Together, these mechanisms enhance transparency, situational awareness
and decision quality.
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D. Context Aware Mobile Intelligence

The proposed framework can comprehend and adapt to dynamic environment situations in real
time, due to the use of context aware mobile intelligence. The system continuously captures the
user's context data from various location services, sensors, communication networks and user
interactions. It is through this ability that recommendation that is relevant to the current context
can be provided timely as opposed to providing recommendation which is purely from the past
data or through predetermined rules.

One of the key aspects of context aware intelligence is the location aspect which makes use of
GPS technology, Wi-Fi positioning and cellular networks to locate the position of the users and
resources. Location-based information plays an important role in increasing the efficiency of
decision making through the spatial element and helps in applications such as transportation
management, health care services, emergency services and logistics services. Besides, the
mobile devices help in collecting information regarding the environment such as motion,
temperature, network status, traffic and activities.

In addition, the system makes use of context-based information to adapt the recommendations
and decision support services dynamically in response to the changes in the environment. Any
change in the environmental, operational, or user’s preference results into a change in the
analysis done by the system and then production of the recommendations. This is important for
effective decision making in an ever-changing environment.

E. Explainable Al and Trust Management

Trust building is crucial to effective interaction of humans and Al systems. If people are unsure
of the process by which an Al system makes a recommendation, there may be no trust in that
recommendation.Al technologies have the capacity to process huge volumes of data and come
up with predictions, but it may be unpopular among users who lack trust in the underlying
reasoning of those recommendations. This problem is to be addressed by means of the proposed
framework, where explainable Al and trust management mechanisms and algorithms are to be
employed to enhance transparency and user trust.

These two concepts are essential features needed for increasing user acceptance of the Al
generated recommendations. Unlike recommending based on unexplainable findings, the
framework provides the visibility of the data sources and processes that affect the outcome of
the decision. Moreover, the system generates comprehensible explanations of the significant
variables and factors that lead to the generation of the recommendation. This explanation is
essential in helping the user understand the reasoning behind the Al outputs and make his/her
conclusion regarding their validity, especially in crucial situations where the effect of the
decision might have serious implications.

It also features trust calibration by the user that makes sure that the deployment of Al does not
negate the necessity for human intervention. Should the users overly depend on the
recommendations, then they would take them without questioning them, while failing to trust
the recommendation may cause them to ignore it. The system is continually refining its
assistance methods based on the actions of the user to create a sense of trust. This balance

76
Volume 14 Issue 03 July - September 2026 www.ijrt.org


http://www.ijrt.org/

International Journal of Research and Technology (IJRT)

International Open-Access, Peer-Reviewed, Refereed, Online Journal

ISSN (Print): 2321-7510 | ISSN (Online): 2321-7529

| An ISO 9001:2015 Certified Journal |

improves human and Al decision making integration resulting in improved decision making
outcomes.
F. Adaptive Human Al Feedback Loop
One of the main attributes of collaborative intelligence is the ability to constantly learn and
develop. The suggested model includes the Adaptive Human Al Feedback Loop, which ensures
constant interaction between human users and intelligent computer systems. This process makes
it possible for decisions, results and user feedback to be constantly examined for future
recommendations and better system performance. As more information becomes available, the
machine learning algorithms will be improved and refined, thus making the predictions,
decisions and responses made by the system more accurate and appropriate for the current
circumstances.
e Adaptive Weight Updating Mechanism
To keep enhancing the quality of decisions made, the system also has an adaptive weight update
strategy, which takes into account user feedback and decision outcomes. Human judgement, Al
recommendation, and mobile intelligence weights are dynamically adjusted based on the
observed decision performance and user feedback. The adaptive weights Wy, W,, and
Wyobtained from the collaborative decision model are continuously updated to increase the
contribution of reliable components while reducing the influence of less reliable ones.

Wi(t+ 1) = Wi(t) + nE; (4)

where Wjrepresents the weight assigned to a decision component, ndenotes the learning rate and
E.represents the feedback error obtained from decision outcomes. Whereas positive results
enhance the component weight, negative results diminish its impact. In other words, the
framework is able to learn and adaptively update the collaboration decision making
effectiveness.

The Adaptive Human Al Feedback Loop allows for constant engagement between humans and
the Al systems. The analysis of user feedback and decision results is used to enhance
recommendation generation, learn from experience and improve future performance. In this
way, an adaptive intelligence framework evolves to provide better decision support.

5. APPLICATION SCENARIOS AND PERFORMANCE ANALYSIS

Applicability of the suggested Human Al Mobile Collaborative Decision Framework can be
illustrated in numerous instances when an accurate and timely decision making is important.
The use of human decision making skills combined with artificial intelligence and mobility
technologies in the framework allows for better situation awareness, more rational decision
making based on evidence and higher efficiency. This section considers three application
domains and discusses the performance of collaborative decision making methods compared to
fully human or Al driven decision making methods.

G. Healthcare and Emergency Response Systems

Two areas of particular importance for decision making quality healthcare and emergency
management directly impact patient outcomes and public safety. This Human Al Mobile
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Collaborative Framework integrates the capabilities of Al to analyze patient data, diagnostic
information and operational data with the knowledge and experience of healthcare
professionals. Al systems help to identify patterns, predict risks and make evidence based
recommendations, while human decision makers add clinical judgment and ethical reasoning
and contextual understanding to inform final decisions.

The system helps to increase situational awareness in emergencies by providing mobile
connectivity and real time communication and information sharing. Mobile devices and
monitoring systems gather and share key data in real time to ensure seamless integration and
swift response from healthcare professionals and emergency responders. Combination of human
expertise, Al intelligence and mobile technologies aid time sensitive interventions, better
decision making and responsiveness in high pressure and dynamic situations.

H. Smart Transportation and Disaster Management

The proposed framework can greatly improve decision making within transportation networks
and disaster management operations. Within intelligent transportation systems, mobile phones,
traffic sensors and the infrastructure itself produce huge amounts of data that Al algorithms can
analyze to make predictions and suggest alternative routes. Humans control system
recommendations in case of any unusual events that need context based decision making. The
human machine interaction ensures efficiency of the transport while minimizing delays.
Disaster management is yet another field wherein collaborative intelligence becomes very
helpful. Natural disasters and emergencies are typically associated with the need for quick
reactions to emerging situations. Artificial Intelligence based analytics tools could help process
various types of data including satellite imagery and predictive models. Mobile devices aid
communication among emergency services, the government and the affected community. This
human intervention enables the decision making process to factor in environmental conditions,
resource availability and humanitarian needs. In addition, the process of resource allocation
ensures the proper utilization of staff, medicine, transport resources and emergency equipment.
I. Enterprise and Strategic Decision Support

The usage of intelligent systems is becoming more common for organizations to implement
effective planning and decision making. In business intelligence, artificial intelligence
technology can analyze market trends, customer trends, financial data and organizational
performance to find out the possibilities as well as possible threats. The suggested framework
makes it possible for managers to integrate this analytical information with their own
experience.

The other application area is that of supply chain management. Artificial intelligence algorithms
can be used to make predictions about changes in demand, maintain optimal stock levels and
even detect possible risks in supply chains. Mobile devices give visibility on logistics activities
and fast communication between participants becomes possible. However, it still belongs to
human management to understand strategic consequences and react to unforeseen changes in
the market situation. The same is true for the risk assessment process. With the help of
collaborative intelligence, risks will be identified, evaluated and mitigated much more

effectively.
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Table II. Comparative Analysis of Human, AI and Collaborative Decision Models

Evaluation Criteria Human Al Decision Human Al Mobile
Decision Model Model Collaborative Model
Contextual High Moderate High
Understanding
Data Processing Low Very High Very High
Capability
Adaptability to Dynamic Moderate High Very High
Environments
Explainability High Moderate High
Decision Speed Moderate Very High High
Scalability Low Very High High
Trust and Accountability High Moderate High
Decision Accuracy Moderate High Very High
Real Time Support Limited High Very High
Overall Effectiveness Moderate High Very High

Comparative Analysis Shows How the Human Al Mobile Collaborative Framework is Highly
Superior because it Combines Human Expertise, Artificial Intelligence Analytics and
Contextual Awareness in Real Time. This framework provides several advantages such as
enhanced accuracy of decisions, adaptability, explainability and reactivity to changes.

Trust
Adaptability
Accuracy

0 5 10 15

Human-Al-Mobile Collaborative Model
m Al Decision Model

® Human Decision Model

Fig 1. Performance Comparison of Human, Al and Collaborative Decision Approaches
Nevertheless, despite its benefits, the suggested concept is still at the conceptual stage and needs
to be validated through practical testing. The success of collaborative decision making might be
influenced by parameters like data quality, level of trust between users, accuracy of context
based sensing and others. Possible future applications should examine the issues of scalability,
privacy maintenance and sustained human Al collaboration efficiency.

6. CONCLUSION

The current rapidly changing world requires collaboration among humans, artificial intelligence,
and mobility to deal with complex situations for making decisions. This paper presents Human
Al Mobile Collaboration (HIMCO) model for decision making through collaboration among
human knowledge, Al intelligence, and mobile intelligence using a collaborative scoring
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scheme with reliability-based weights and penalty functions. This model holds immense

promise for improving decision making in terms of accuracy and responsiveness.

Future Research Directions

The future direction for research work should involve testing the validity of the proposed model,

as well as integrating new technologies such as generative Al, digital twins, federated Al, and

edge computing to enhance collaboration in DSS.
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