<

Security Nanobot for Industrial Safety
and Health in Sports using a Nanobot-
Assisted Stochastic Discrete Choice
Model

Dr. Abhijeet Madhukar Haval*, Md Afzal?

!Assistant Professor, Department of CS & IT, Kalinga University, Raipur,
India.
“Research Scholar, Department of CS & IT, Kalinga University, Raipur, India.

BACKGROUND Sports injuries restrict participation, impose a significant economic burden and
may persist in adverse repercussions for the quality of life linked to health. This paper presents
the Nanobot-assisted stochastic discrete choice model (RA-SDCM) for Industrial safety and
health in sports. In particular, the mathematical models of behavior by human adversaries depends
on two basic human decision-making theory/method: the theory of prospects (PT) and the
stochastic models of discrete choices. Besides, proposing an amendment to the standard quantum
answer model based on the rank-dependent anticipated utility theory. OBJECTIVES: Then a
powerful algorithm to measure the security forces has bene analyzed based on the best response to
the various adversary models. Further the comprehensively experiment with human subjects in a
web-based game to test the efficacy of the new models, and compare them with the previous
models suggested in the literature to deal with the adversary's complete presumption of
rationality. RESULTS: Our experimental findings show that the reactions of the subjects more
closely follow the proposed new models than the previous assumption of absolute rationality.
CONCLUSION: Hence the RA-SDCM demonstrate that our new stochastic discrete choice
model generates the defender's strategy to relax the assumption of absolute rationality.
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1. Introduction

Sports analysis can be broadly described as data analyzes supporting organizational decision
making, talent recognition, recruiting of players, athlete growth, training goals, team
selection, game strategy, and injury management [1]. Numerous different dangers related to
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Nanobotics in the workplace include: increasing ergonomically with new interactions
between people and the machine. New risks like electromagnetic fields, lasers, etc.
Susceptibility, accidents can arise because Nanobotic work processes have not understood
knowledge or control.

Tests are underway on Nanobots which are the prototype for treating common injuries, such
as tennis elbow and back pain, through sports therapy. Researchers hope that the Nanobot
will create a high-quality, regular care routine to improve recuperation and to minimize
reliance on qualified therapists [2]. Injuries can be avoided and dangers reduced by being
aware of a Nanobot's condition. To reduce the risk of injury, safeguards can be implemented.
These can include engineering checks such as physical barriers, rails for protection of
presence sensing, etc. The Nanobot has several security features that work in tandem with
state-of-the-art pressure sensors to ensure patients ' safety and comfort [3]. In the absence of
security protocols, industrial Nanobots today may be fatal. This is especially dangerous if
employees interact with a Nanobot while programming, maintenance, testing, installing, or
adapting it.

In the treatment of diseases or accidents, sports medicine with Nanobot-assisted is
increasingly important [4]. A physical therapist may help you with musculoskeletal pain or
all kinds of injuries, including arthritis. They are experts in the restoration and reduction of
the pain of injured joints. They can, however, work with physical therapists to help patients
develop a best functioning treatment program. A major aspect of this relation is the rate at
which the injury is handled and rehabilitated [23]. An accident, impact, poor training,
incorrect equipment, lack of conditioning, or insufficient warm-up and stretching may result
in a sports injury. It's common to develop muscle sprains, strains, tears of tendons or
ligaments, split joints, bone fractures, and damage to the head. The spectrum has grown in
the field of sports medicine to raise awareness of the dangers of the inactivity of modern
society. Providers in sports medicine are mindful of the prevention of illness and injury in
professional athletes [6]. In sports for kids and adolescents, they must learn essential time
management skills and offer them a range of attractive challenges. Physical activities provide
a healthy opportunity for young children to learn and take risks and achieve goals [10].
However, they deal with young people and children involved in sports and with people who
work hard. The field experts concentrate on the recovery of the patients ' physical, social
and psychological conditions [7]. Playing with a team helps kids build many of their social
skills for life. It teaches us to cooperate and to listen to other children less egotistically. It
gives a sense of belonging to children too. This helps them to build new friends and their
social circle outside of school.

In sport, many injury prevention measures has been estimated and a lack of rigorous
behavioral and social science studies have been introduced as contributing to the complexity
in achieving and disseminating efficient preventive measures, either in isolation or in
conjunction with other approaches [8]. Prevention of injury is an attempt to prevent or
reduce the severity of bodily injuries caused by external mechanisms such as accidents.

Causing injury prevention should be an essential part of every physical activity, as it will not
help achieve the training objectives and keep safe and healthy [5]. Complex mathematics can
harm the brain without adequate preparation and damage the body by carrying out a
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marathon without proper preparation. While the effectiveness of a wide range of measures or
procedures to prevent injuries has increasingly been focused on, the development and
research on efficient methods for wider use, disclosure, and delivery of treatments have
received far less attention in this context [9].1t is crucial that the Nanobotic-assisted model
provides resources for going beyond insight into what can be effective or to provide useful
data from controlled trials to create and measure strategies involving safety actions in the
real world and to sustain them [24] -[11]. The proper use of safety equipment and changes in
the play environment can prevent half of all such injuries. Injuries can be prevented if sports
rules are followed. The following are the main reasons for sports injuries: Failure to learn
about safety precautions and potentially injurious measures. These provide a theoretical and
analytical basis for understanding safety behaviors and their determinants and thus provide a
systematic way of better understanding the incidents or circumstances that can account for or
predict lesions and their relationships [12]. Nanobot-assisted Model considerations within an
ecological context are contributory to this by explaining safety behavior's mechanisms [13],
including processes for transforming safety behavior [14], as well as the positive and
negative effect of both social and physical environments [25] [16]. Figure 1 shows the
sports injury prevention model with the Nanobot-assisted system.

Figure 1: Fields of Injury Prevention
The major contributions of the paper are,

o To proposing the mathematical model of Nanobot-assisted stochastic discrete choice
model (RA-SDCM) for Industrial safety and health in sports.

o To developing effective algorithms to determine the defender's optimal strategy in
each of the models.

o To extensive experiment to check the effectiveness of the approaches proposed RA-
SDCM method.

The remainder of the paper decorated as follows: section 1 and section discussed the
background and importance of security Nanobots for Industrial safety and health in sports. In
section 3 the mathematical model of Nanobot-assisted stochastic discrete choice model (RA-
SDCM) for Industrial safety and health in sports. In section 4 the experimental results has
been illustrated. finally, section 5 concludes the research paper.
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2. Related Works

Gary B. Wilkerson et al [17] introduced the sensor derived 10T (SD-10T) data for mitigating
sports injury risks. Through combination with research methods, successful use of the
Internet of Things (loT) [18] will improve player safety by recognizing injury risk factors,
which can be tackled through the specific risk management exercise [15]. Making the use of
loT tools can make it possible to test the functionality before participation so that the current
sports injury prevention model can be greatly promoted [19]. This research provides a
framework for the use of SD-loT data to supplement other data, which is an unreported
approach to injury prevention for objective evaluation of the level of injury risk of each
soccer college player [20].

Sami Haddadin et al [26] proposed the Physical Human-Nanobot Interaction (PHRI) model
for safety and performance in soccer sports. Authors reported scenes from real football
games and think about what could have happened if one of the teams was Nanobots instead
of men. The most significant result is that elastic joints are required for collision reduction.
In the second and third parts, the Nanobot can handle the impact of kicking the ball and how
it is capable of achieving the speed required for human football. The key point is once more
joint elasticity. In general, the paper discusses a far-away dream. Nevertheless, all of our
observations have been focused on concrete tests, studies, sports science findings, forensics,
and PHRI results.

Yi Ren et al [21] initialized the active Nanobot-assisted total knee arthroplasty (ARA-TKA)
to determine the reliability and efficacy of the mechanical alignment of the knee. They have
listed papers from PubMed, Embase, Cochrane Library and Web of Science, including
randomized controlled trials and comparative retrospective studies to compare active TKA to
the traditional technique. Each study included data extraction and quality evaluation.
Revman V. 5.3 has been used to evaluate statistics. The mean difference (MD) and the OR
were used to calculate continuous results and dichotomous results. This process allows
orthopedists to develop a plan that forecasts postoperative radiological performance. All the
studies included in our meta-analysis were using an independent system which means no
surgeon was needed during the procedure.

Qiang Song [22] introduced the Dynamic fuzzy Artificial potential field method (DFAPF)
for designing mobile Nanobot path planning. A new method is introduced to overcome the
limitations of the artificial potential field system to deal with issues using a velocity vector,
change possible field force function and use the fuzzy control method to alter in real-time the
variables of repulsive potential fields. Simulation experiments are carried out on MATLAB
platforms to validate the proposed method and test results show that this proposed method's
performance is better than the traditional artificial field potential model. The improved
approach has some adaptability and timeliness in a typical position and movement
conditions. This algorithm is simple and good route improvement

To overcome these issues, in this paper, the Nanobot-assisted stochastic discrete choice
model (RA-SDCM) has been proposed for Industrial safety and health in sports. The first
correlation to the Prospect Theory (PT), which allows a concise policy framework under
uncertainty which takes into consideration risks as well as variations in the definition by the
weighting of probabilities by humans. The other approach adapts principles of discrete
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choice issues in the literature to game-theoretical contexts, with the fundamental premise that
people are more likely to make better decisions, with some noise in decision-making that
leads to stochastic choices following a logit distribution.

3. The Nanobot-assisted stochastic discrete choice model (RA-SDCM):

In this paper, the Nanobot-assisted stochastic discrete choice model (RA-SDCM) has been
proposed for Industrial safety and health in sports. The mathematical model of the proposed
system in a sports environment let's consider the defender has a total of N resources in which
the R= {rj} goals can be covered. The results of the proposed RA-SDCM depend on the
success of the attack. If the attacker hits a goal which is protected by the defender, the
defender earns a reward for T, Qj will be punished. improved muscle independence,
increased resilience, and decreased risk of falling. The immune system is expanded and is
less susceptible to illness. The digestive system developed, and digestion was better
regulated. Blood pressure improved, and the chance of heart attack and stroke decreased.

In the former case, the attacker shall receive the penalty Q]-C and in the latter case, the ’I‘]-b
reward. One important feature of the RA-SDCM is the probability of T > Qj and ij >

Qb,Vj a combination of non-zero games. In other words, it helps the defender to add
resources to cover a target and damages the attacker.

To define a mixed strategy by y, which specifies how the likelihood each target is to be
resource-protected and determines such probabilities by y;. Further, y = (y;) till the end of
each goal as the marginal allocation. A mixed strategy for the original conjunctional
defender pure strategy in the areas is equal to the marginal probability distribution for the
covering of each goal. Furthermore, a method called' comb sampling,' given the marginal
coverage of each target, to implement the appropriate combination strategy for the actual
resource assignments.

Proposition 1: The (leader) defender initially sticks to a mixed-strategy assuming that,
following the strategy of the defender, the attacker (follower) takes a single strategy. In
These models the situation in which an assailant monitors the launches on the attack against
a single objective to learn about the mixed strategy. The attacker has selected a variables
vector p = (p;) for r; € R where p; € [0,1] is likely to be attacked. Additionally quantify the

predicted benefit for the opponent if the goal rj is attacked by the opponent as
W) = Q) + (A= yTP )

And in this case, the defender's intended utility is,

Vi) =T+ A= y)Q )
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Figure 2: Sequential process for the development of injury prediction model

Figure 2 shows the longitudinal process used to acquire data and develop a prediction model
for injuries. The Sports Fitness Index (SFI) study, delivering a score of 0-100 for an athlete's
understanding of functional abilities, has been administered for one month before the start of
pre-season practice sessions. A higher score on SFI is higher and a lower score is higher due
to the effects of the previous injury.

Preposition 2: Prospect Theory

Prospect theory allows a concise model of how people and Nanobot decide between
alternatives and risk, a method that maximizes the potential that will soon be identified,
rather than the anticipated usefulness. In a more formal sense, the prospect is defined as

2xm(yi) UDy) (3)

As shown in equation (3) yy indicates the receiving probability and D, as the output. The
weighted function m(.) explains how the likelihood ofy, is perceived by people. An
empirical function form m(.),

y8
ny) =———=(4)
¥+(1-y)9)3

The core principles of a function of weighting are that people overestimate higher likelihood
and low likelihood.

The value function U(Dy) in equation (4) represents the value of the output Dy. Prospect
Theory determines that people are risk-averse regarding gain but risk-seeking corresponds
loss, deploying an S-shaped value function. The reference point is the main element in
prospect theory. Returns less than the point of reference are called loss and gain.

DB D>0
um = {—9(—D)°‘, p<o®

As shown in equation (5) where D is the relative output to the reference point. Let's consider
the reference point to be at 0. B, a estimates the extent of non-linearity in the curves.

For the adversary the probability of attacking r; is determined as
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prospect(r;) = n(yj)UB'a'e(Q}’) + n(l - y]-)UB,a,e(ij) (6)
Prospect theory states that subjects shall choose the goal with the greatest prospect. So,

p = {1, ifprospect( r]-) = prospect(rj,), Vrj, € R )

0, otherwise

Cognitive Capabilities Physical Capabilities limited Human Senses
range of motion

Vision, Hearing, Feeling

Athletes

Task Planning High payload

Attacker- Defender
model

Human-pose estimation

Prediction Model Occupancy Evaluation

Figure 3: The Proposed System Architecture

Figure 3 shows the program utilizes the cognitive capabilities of the athletes to provide high-
level direction and monitoring during the autonomous mission. Sports participation is a way
for people to practice and enjoy their free time. Participants must be aware of the dangers
due to the risks involved in sport. Most people can enjoy both the fun and the health benefits
of exercise with satisfactory caution and care. The autonomous setup depends on the user to
make sure the system starts in a suitable state. The individual provides data entry for the fine
control to execute the task autonomously. Although the whole task can be accomplished by
contacting the mobile manipulator and the Nanobotic, this can be difficult. Such separate
functions allow the user to discharge parts of the task which only require the user to control
its proper operation, thereby reducing the cognitive load. The purpose of the stand-alone
functions is to set the Nanobots so that without further movement the task can be carried out.
The system uses the planning system at the task level. The planner generates a right,
minimum series of measures to complete the task if necessary. Then a Hierarchical Finite
State Machine (HFSM) is generated and executed using the SMACH ROS System.
Sportswear means clothes that have been specially designed for sport.

On the other hand, Apparel refers to clothing intended for exercise. Both clothing and
activewear have become trends among active people.

Preposition 3:

Quantal Response Equilibrium (QRE) in behavioral game theory is an important solution
concept. It is based on a long history of work in the problem of single agents and it leads to a
game-theoretical environment. It presumes that in games, individuals respond stochastically:
Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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the ability to choose a non-optimal, rather than strictly optimizing utility. Strategy increases
with the decreasing costs of an error. Because the approach profile of all other players is
taken into consideration, the player's reaction is modeled as a QR model quantal response.

b
R

Pj(Y) = (8)

b
AV
T1ER el »

As shown in equation (8) where 1 € [0, o] is the variable that captures the rational stage of
player g, where ij (y) is the expected utility for choosing a pure strategy j for the attacker.
Combining equation (8) and equation (1) the QR is identical to the better response.
eAT?e—A(T?—q?)yj

-A(rP-a7 )y

p;(y) =

ZrleRe
When employing the Quantal Response model to the security game field, When selecting his
strategy, the defender utilizes a computer decision support system, so he can determine the
optimal strategy. Since the intruder, on the other hand, first takes the defender's tactic for his
answer, it can only damage the defender to make her answer rumble as mathematically
computed in the algorithm.1.

Algorithm:1 Best Response to Quantal Response

opty & —oo;

Forit< 1, ...IterM do

y(© « randomly produces a feasible starting point
(opty,y*) <« find — local — minimum (y©®)

If opt;, > opt,, then

opty < opty, yoPt < y*

End if

End for

Return opt,, y°P*

As shown in the above algorithm, the Best response to Quantal response has been proposed.
In every iteration, the minimum local level with a certain point of start using the Matlab
fminco function and the Inner Point Algorithm. If there are several local minima, the
algorithm can attain various local minimal with a non zero likelihood by randomly
determining the starting point in each iteration. IterN raises its chances of reaching the global
minimum by increasing the iteration number. In our experiments, The analysis on
empirically put IterN is at 300.

Preposition 4: Rank-related Expected Utility Quantal response

Further the change of model for quantum response because individuals like the least
unpredictable and highest rewards are drawn to extreme events. This idea is based on the
Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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grade-dependent planned utility model, according to which the utility companies select
various alternatives. This concept to safety games, has find such an impact on the goal of the
minimum resource. This is the reverse process since he will probably succeed in hitting the
goal with the least resources. If this goal with the smallest resources gives the defender great
punishment, the Defender could significantly reduce his reward. The conditions and
circumstances in which an athletic activity cause or engages in physical activities are Sports
Environment. It means that sport environments are all the factors or conditions that foster
and encourage sport.

By adding additional weight to the minimum goal, change the QR model. This updated
model is called the QRRU maodel, in which the likelihood of the attacker being attacked is
measured as the Rank-relating expected-utility model,

VI AW ;)

o) — 10
p;(») rlERexvv?(yz)exwwl(y) 10)

As shown in equation (10) where W;(y) € {0,1} denotes whether 7; is covered with the least
resources.
1,if yj < yj,Vr, €R

. (11)
0, otherwise

W) =

Contral Phsical Robot
Signals

Sensor

Control B¢ Reatings

[Pty

Figure 4: State diagram of Nanobot programming

Figure 4 shows the state diagram of Nanobot programming in occupation safety and health
in sports. All Nanobotics have the fundamental challenge: the true state of the environment
can not ever be conceived. The Nanobot control software can formulate real-world state only
based on its sensor measurements. It can only try to change the real world by producing
control signals. The input received by control pc and true state the proposed system
generates the output from the sensor readings.

Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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Preposition 5: Optimal defense strategy computing

For new models of adversary behavior, the optimal defender strategy should be determined
based on new algorithms, under the assumption that the current algorithms are based on a
perfectly rational opponent.

The Best Response to Prospect Theory (BRPT) is a mixed-integer programming approach
used to measure the optimal leadership strategy against players with PT-models. Our Brpt in
Egs formula in an abstract version first. Equation (12)—(16), and subsequently presented a
more detailed version. Equation (17)-(25) which used the BRPT MILP (Mixed Integer
Linear Program) linear approximation in part.

max c (12)
y,p,b,c,x

s.t Z;-rl:ij <N (13)
m.pj=1,p; €{0,1} (14)
0.< b — (n(y;)U(Q?) +m(1 - y,)U(TP)) < L(1 - p;), Vj (15)

L(1-pj) + (T + (1 - y;)af) = ¢, vj (16)

As shown in the above equations the objective is to minimize c, the defender's expected
utility. Equation (13) ensures that the constraint on the total resource quantity is reached. The
integer variables gi are the pure strategy of the attacker in Equation (14). In BRPT, p; is
constrained to binary since it is clarified and justified in equation [18]. Equation (15) is the
key to determining the strategy of the attacker, despite a mixed strategy of the defender, y =
(yj). In Equation (16) where L is the enforces that c is only constrained by the goal that is

attacked by the adversary.

The major challenge is the non-linear and non-convect functions of the m(-) function. In the
case of direct implementation, to solve a difficult non-linear and non-convex problem of
mixed integrator optimization. Therefore, this problem roughly by describing the non-linear
7 (+) function as a linear function in a portion. This makes the problem a MILP that appears
in Equation [17 ] —[25].

max c (17)
y,0,b,c,x

S-t-zzﬂ:1215=13’jl <N (18)

Y (yu+ ) =1, (19)

0 <y P < dy— di_y,Vj,l = 1.5 (20)
X (dp—di—) <y Vi1 =1,..4(21)
B (dy—dioy) ST Vil =1,..4 (22)
Yia+y) < X% Vi, l=1,..4(23)

Via+n < X, Yk, 1=1,..4 (24)
Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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le'fjl (S {0,1},V],l = 1, A4 (25)

In the equation, (19)—(25) utilize x;; (and x;;) auxiliary integer element. x;;= 0 indicates the
segment Ith y; (i.e. y;;) not be used in full, so it is possible to set the corresponding segments
to only 0, and vice versa.

Moreover, the updated QR model achieves significantly greater outputs than the base QR
model in cases where the minimum resource requirements are subject to significant penalties
by the defender. This paper has advanced the state-of-the-art with new models, which better
predict human opponents' behavior and new algorithms that calculate strategies that
outperform our leading competitor.

4. Experimental Results and Discussion
(i) Reliability Ratio analysis based on Quanlitative reliability analysis

To control the complexity of the framework for specific support activities, the system offers
a coarse-to-fine approach to autonomous functions. It performs the "coarse" parts of the task
separately, such as shifting the mobile Nanobot base to the appropriate position and setting
of the Nanobotic and then provides the user with the power to execute the "perfect” task in
detail. During our earlier work on the remote operation of a device without autonomous
functions, it is found that the user spent a significant amount of time on each task during
order to move the mobile Nanobot and to position the observer close to the task area. The
proposed system provides a high-reliability ratio when compared to other existing methods.
Figure 5 shows the reliability ratio of the proposed RA-SDCM method.

Ease Ease

““mh [Grav  [JAdaptiv.[JMed [ ]High

Control Reliability Control Reliability

Figure 5: Reliability Ratio analysis

Table 1 shows the performance analysis of the proposed RA-SDCM method. The conduct of
a comprehensive empirical analysis using the crowdsourcing platform to analyze the
performance of various adversary models. To simulate a security scenario, first designed an
online game called "The Guard and Treasure." Then develop classification techniques to
select payout structures for experiments to separate the model well from one another and to
represent the gaming space in the payoff structures. Some student-athletes may experience
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severe psychological problems like depression, fear, disordering eating, drug consumption,
or abuse due to the psychological response to injury.

Table 1: Performance analysis

Total Number of SD-loT PHRI ARA-TKA DFAPF RA-SDCM
Datasets
10 34.1 35.3 36.7 37.9 384
20 46.2 47.4 48.2 50.1 60.8
30 67.1 68.6 70.7 72.8 75.9
40 78.3 795 80.7 83.0 84.3
50 87.2 88.2 89.6 90.2 95.9

(ii) Average Game Time

As the number of players increases, the average game time is increasing. Because more
players find it more challenging to agree on which target to capture. The clear advantage of
all game settings indicates that the lead-following diagram is useful for interment and
optimization. This shows an example of Nanobot action in the game. The maximum time
limit is 1000 time steps for all of our experiments. This will use simulated human agents as
human agents for convenience. Figure 6 shows the average game time of the proposed RA-
SDCM method.

g 200 ‘ { h\ | b = LFG closest pursuer
i ‘ |” LFG infhuential pursuer
gm H | M‘ Tandom
g } |H = fo purster
. ' | ‘ 0 I o farthest evader
S

number of players

Figure 6: Average Game Time
(iii) Probability ratio determination

The Nanobot can then choose acts that increase the risk of the Nanobot becoming the leading
leader and reduce the likelihood of the most powerful leader to fulfill the group objective. In
that agents can change their leaders at all times the leadership-following graph is complex. In
a leading follower graph, assume that if an agent j follows agent i, it could implicitly follow
the ultimate goal of the agent. Over time the likelihood of the Nanobot being the leader of
the human agent s;; increases to 73%, which is multiplied by the orange-striped rows. Our
method is good compared with the average random baseline of 26%, defined by the gray
striped line. Figure 7 shows the probability of the proposed RA-SDCM method. Ensure that
the sports environment is safe by ensuring: no breakdown of the equipment, no uneven area,

Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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and no sharp waste are available. The child is playing sports that match their size, age, and
skill. In the cold or hot sun they do not stay too long. They wear environmentally friendly
clothes.

ﬂ's.
o
=06
3 — ours
.§ — random
O
ﬂ'l \—'“/kw

0k

o 10 i 10 i 50 60

task steps

Figure 7: Probability Ratio determination
(iv) Accuracy Validation

For the different leader approaches, define the parameter settings first. Send our
experimental results and examine them. Further, compare the quality of the various advocate
strategies against the people involved and the exactness of the various enemy models in the
sense that they follow this model. Then analyze the prediction of actual human response
from each model using three different metrics mean square deviation (MSD), inaccuracy
proportion (POI) and euclidean distance (ED). Figure 8 shows the accuracy of the proposed
RA-SDCM method when compared to other existing methods proposed method achieves
high accuracy in predicting the injury of the sportsperson.

Figure 8: Accuracy Validation

Table 2 shows the accuracy analysis of the proposed RA-SDCM method. The analyzed
online games "The Guard and the Treasure" the results of defender tactics as well as the
accuracy of various adversary models with human subjects. Further, it has been carried out
two assessments: the first involves the same 7 reward constructs as in the experimental
outcomes; the second centered on contrasting the QR model with the QRRU model.

Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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Table 2: Accuracy validation

Total Number of SD-loT PHRI ARA-TKA DFAPF RA-SDCM
Datasets
10 45.2 46.4 47.8 48.9 50.2
20 56.2 57.5 60.7 67.2 70.1
30 72.3 75.1 77.2 80.9 83.1
40 79.3 80.4 83.5 85.2 86.9
50 89.2 90.4 91.9 93.6 97.4

(v) Error rate analysis

The three QR models have the most advantage under the ED score, which is the error of the
model in estimating the distribution of subject matter choices. The three QR models have
significantly lower ED values than the other models. By presenting the problem as an
optimization problem in the present paper, To get theoretical insight into that situation and
another essential stability condition. This is primarily the three models that has been
significantly better suited than the other models. The optimized aid algorithm for Nanobot
assistance uses a compounding factor, less than the human factor to forget. The proposed
RA-SDCM method has less error rate when compared to other existing methods. Figure 9
shows the error rate of the proposed method.

12

1h

0.8

--- Error

— Robot Force

:  Muscle Force

0.4H H o Maximum Tolerable Error

06H N

Step Height Error and Force Measures

T

0.2

o 500 1000 1500 2000
Steps

Figure 9: Error rate analysis

The present game model, however, abstracts the security situation in the real world. To
reflect more scenarios, the model could be refined further. The current game, for instance,
assumes that each target is covered by a single unit of resources and is protected by the
resources (i.e. protected / unprotected). The effect of having multiple units of capital to
safeguard a goal is an important path for future work. Simultaneously, another significant
path in future work is to expand the current game model to include domains in which the
defender and the attacker communicate constantly online.

5. Conclusion

The methodology used in this study produced findings with possible applications for other
populations, which undoubtedly have consequences for the promotion of the health and well
being of athletes. For instance, the high incidence of musculoskeletal injuries in many
Nanotechnology Perceptions Vol. 20 No.S1 (2024)
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workplaces can be tackled with our approach. Athletes with a high risk of injury can easily
be detected by examining diverse data, including those obtained using the RA-SDCM
method. The provided evidence using several methodological approaches to support the use
of the binary risk assessment model to prevent injuries based on game experience, chronic
self-reported effects and the efficient evaluation of postural stability. More types of
screening tests are carried out and data accumulate for subsequent assessments over time,
which will better serve the individual athletes who will most probably benefit from
preventive interventions.
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