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Abstract 

The study of the behavior of social organisms in the search for food is the cornerstone 

for the development of modern example algorithms. With this in mind, an algorithm 

of spider monkey examples appeared that mimics the flexible social structure of these 

monkeys. The algorithm is mainly based on the principles of self-organization and 

task distribution, which are the pillars of swarm intelligence. Thanks to its high 

efficiency, today it has become a popular option in addressing various engineering 

problems. This review deals with a detailed explanation of the algorithm, enhanced by 

a practical example (digital) for easy understanding and assimilation. To solve the 

issue of optimizing the optimal power consumption using the spider monkey algorithm 

and its chaotic development using Chaos Theory (chaos maps) in the MATLAB 

program, with the aim of reducing power consumption and increasing the speed of 

convergence in the wireless network, where the" monkey locations " represent the 

variables that affect the power (such as reducing distances, optimizing the path and 

load distribution ) the most important conclusions were to help the developed program 

not only optimize the distance, but also carry out a process of "dynamic tuning" of the 

search space. The mathematical results confirm that the integration of Chaos Theory 

transformed the SMO algorithm from a " random researcher "to an" intelligent 

researcher " with a wider spatial memory, which reduces the energy wasted on long 

exploration tours. The study proved that the integration of a chaotic logistics map with 

the spider monkey algorithm leads to a longer Network life: by reducing the average 

transmission distance., System stability: reduce the fluctuation in the choice of Group 

headers, and reach the optimal solution in about half the time. 
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Introduction 

The spider monkey examples algorithm (SMO) is one of the modern swarm intelligence algorithms, inspired by the intelligent 

behaviors of spider monkeys in the search for food. These organisms are characterized by a dynamic social structure based on 

the principle of "Split and fusion" (Fission-Fusion), in which small groups are formed within large groups, merging or separating 

based on the abundance of available resources. The strength of this algorithm is highlighted in its ability to effectively manage 

the problems of "premature convergence" and avoid stagnation in local solutions, which opens up prospects for more accurate 

and global solutions . 
1. Spider monkeys organize themselves into groups led by a dominant female who takes over basic decision-making. To get the 

most out of the search process, the large herd is divided into subgroups, each of which is headed by a local leader who oversees 

the search tracks. The mechanism of the search for food boils down to the following points: 
2. Exploration and modification of locations: as the search process begins, the monkeys accurately measure distances towards 

available food sources. Based on these measurements, each member adjusts his position within the group, constantly 

recalibrating distances to ensure the efficiency of the route . 

https://doi.org/10.54660/IJMCR.2026.5.2.42-51
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3. Leadership update and dynamic transformation: the 

location of the local leader is constantly updated based on the 

achieved results. If there is no improvement on the site for a 

set number of Iterations, the group follows an alternative 

strategy, where members redirect their paths and explore 

different destinations to get past the stagnation zone. 

4. Global control and restructuring: ultimately, the top leader 

of the major group (Global Leader) retains the best position 

reached. If a "stagnation" is detected and there is no 

improvement in the overall results, the senior leader re-

divides the group into smaller subgroups, which enhances the 

algorithm's ability to explore new areas in the search space 

and avoid falling into local solutions 
Chaos Theory is not just the study of randomness as the name 

might suggest, it is the study of complex systems that seem 

completely random, but in fact follow strict and deterministic 

mathematical laws. Simply put, it is the science that studies 

dynamic (moving) systems that are hypersensitive to initial 

conditions. In these systems, a very simple change at first can 

lead to completely different and unpredictable results in the 

long run . 
 

1. The Butterfly Effect (The Butterfly Effect) 

This is the most famous concept in the theory, and it was 

formulated by the scientist Eduard Lorentz. The idea is that" 

the flutter of a butterfly's wing in Brazil could cause a 

hurricane in Texas". Mathematically, this means that any 

measurement error, no matter how insignificant (such as 

rounding a decimal number from 0.506127 to 0.506), will 

make it impossible to predict the future after a certain period 

of time . 
 

2. Determinism does not mean prediction 

This is the amazing aspect of the theory. Chaotic systems are 

deterministic (Deterministic) systems, that is, the future is 

completely determined based on the present. But, because we 

can never measure the" present " with infinite accuracy, we 

lose the ability to predict the results. 

 

The Search Problem 

The high power of a wireless network due to the imbalance 

of loads in it, in addition to the long distances of data 

transmission and, consequently, the inefficiency of the 

network. 
 

The Search objective 

Solving the problem of optimizing the optimal power 

consumption using the spider monkey algorithm and 

randomly developing it using Chaos Theory (chaos maps) in 

MATLAB, with the aim of reducing power consumption and 

increasing the convergence speed of the wireless network, 

where the" monkey sites " represent variables that affect 

power (such as reducing distances, optimizing the path, load 

distribution). 

 

Theoretical Overview 

1.Communication system Between Spider Monkeys 

Spider monkeys rely on a multimedia communication system 

to exchange vital information about food locations and 

hazards, representing in the algorithm a mechanism for 

exchanging data and updating transactions: 
-Visual and motor communication: spider monkeys share 

their intentions and observations through "poses" (Positions) 

and" gestures" (Postures). In the programming language, this 

translates into updating the coordinates of solutions in the 

search space, where each individual responds to the location 

of the other . 
-Long-range vocal communication: when there are large 

distances, monkeys react via characteristic sounds (such as 

shouts or chatter). These sounds serve as a mechanism for 

coordinating efforts between disparate groups to ensure that 

no one is lost. 
-Individual identity: each monkey has a unique voice that 

characterizes it, allowing group members to recognize it and 

trace its path. Mathematically, this expresses the unique 

identifiers (Indices) of each solution (Agent) within the 

software array, allowing the algorithm to best track individual 

paths. 
 

2.The Social and behavioral structure  

The social organization of spider monkeys and their behavior 

patterns can be summarized by the following pivotal facts : 
a. Total community size: spider monkeys live in organized 

communities, the number of which usually ranges from 

40 to 50 individuals . 
b. The dynamics of the search for food: during the day, 

members of the community break up into small groups 

that set off in different directions to search for food 

independently. As night falls, members of the 

community gather in their hometowns to share 

experiences gained from research trips . 
c. Leadership and decision-making: the female leader 

(Lead Female) is responsible for determining the paths 

of food search for the group as a whole . 
d. The mechanism of division (Fission): in the event that 

the leader is unable to find sufficient sources of food, she 

resorts to dividing the large group into smaller units that 

work separately, which increases the chances of 

exploring new and more abundant territories . 
e. social interaction and harmony: community members 

may not appear spatially close at one point due to the 

principle of "mutual tolerance" among themselves, 

however, their interactions and gestures when meeting 

clearly reflect their belonging to one major social 

structure. 

 

3. The complete mathematical formula of the spider 

monkey optimization algorithm 

Based on the behavioral stages we have discussed, here is the 

complete and accurate mathematical formula of the spider 

monkey examples algorithm (SMO), formulas that are used 

to convert the movement of monkeys into numerical values 

in the search space : 
a. Local leader Phase (local Leader Phase - LLP) At this 

stage, each monkey updates its location based on the 

information of the local leader of the group to which it 

belongs, and another random monkey from the same 

group. 

 

 
 

SM_{ij}: the current location to i in dimension j.  

LL_{kj}: the position of the leader of the Local Group k in 

dimension j. 

 SM_{rj}: the location of the monkey was chosen at random 

(r) of the Group k (where r \neq i).  

U (0,1): a random number regularly distributed between 0 
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and 1. 

 U (-1,1): a random number regularly distributed between -1 

and 1. 

b. Global Leader Phase (global Leader Phase - GLP) sites 

are updated here based on the global leader (the best 

solution in the whole community). Not all monkeys are 

updated, rather the monkey is selected based on the 

probability (Probi): 

 

 
 

 
 

GL_{j}: the location of the world leader in dimension j.  

SM_{rj}: a randomly selected monkey from the total 

community. 

c. Local leader Learning (Local Leader Learning) phase the 

improvement of the local leader is monitored. If the 

solution does not improve after a certain number of 

attempts (Local Limit): the local slack counter is zeroed.  

d. The monkeys in that group are forced to re-update their 

locations either by relying on global information or by 

random exploration. 

e. The global Leader Learning stage is monitored by the 

global leader. If the global solution does not improve 

after a number of iterations (Global Limit): split decision 

(Fission): the community is divided into smaller groups 

(until it reaches the maximum MG). This process helps 

to increase exploration (Exploration) and avoid falling 

into a local solution (Local Optima). 

f. The decision-making stage of the local leader (Local 

Leader Decision) If stagnation persists in a particular 

group, the positions of monkeys in that group are 

updated in a radical way: 

 

 
 

g. Global Leader Decision stage when the number of 

groups reaches the maximum (MG) and the stagnation 

continues: Fusion decision: all groups are combined into 

one large group to start over with a higher concentration. 

 
Table 1: Initial Symbols 

 

Symbol Description Technical influence 

N Community size Determines the accuracy of the initial scan 

Local Limit Local recession limit Controls the pace of exploration within groups 

Global Limit The limit of the global recession Controls the timing of the division of the community (Fission) 

MG Maximum number of groups Prevents excessive dispersion of solutions 

4. Explanation of the most important parts of the 

formula: 

a. The probability matrix: at the world leader stage, not all 

monkeys are updated, but monkeys with high "fitness" are 

selected to learn others, this is done via the equation: 

b. Updating locations: the code uses matrix calculations 

(vectorized operations) to speed up calculations, especially 

when dealing with large geometric dimensions. 

c. Boundary Handling: if a monkey falls out of the allowed 

search range during an update, it is returned to the nearest 

point within the boundary to ensure the stability of the 

algorithm. 

 

5. SMO algorithm analysis: 

 the balance between exploration and exploitation, the SMO 

algorithm has a superior ability to achieve the perfect balance 

between exploration and exploitation, which is the key to the 

success of any artificial intelligence algorithm in reaching the 

optimal solution . 
 

Dynamic equilibrium mechanism 

Local leader stage (exploration): this stage is used to explore 

new areas in the research space. Group members update their 

positions with a" high perturbation " (high Perturbation) in 

dimensions, which allows the algorithm to scan large areas 

and avoid being trapped in a narrow area  .Global leader stage 

(exploitation): this stage focuses on the promotion of 

exploitation, where preference is given to the most powerful 

solutions (candidates) to update their sites. This ensures that 

the research is focused around proven areas of quality to 

arrive at the most accurate possible solution. 
 

Tackling the recession (Stagnation Check) 

SMO has a built-in autonomous mechanism for monitoring 

stagnation through two educational stages: 
*The local leader learns: she monitors whether the search 

within the group has stopped developing . 
*Global leader learning: monitors the progress of society as 

a whole towards the optimal solution . 
 

Decision making: division and fusion (Fission & Fusion) 

If a recession is detected (both at the local and global level), 

the decision-making stages intervene : 
The decision of the local leader: generates additional 

exploration to overcome topical obstacles. 
Global leader decision: makes a strategic decision to conduct 

a split (Fission) to expand the scope of research, or a merger 

(Fusion) to focus efforts, ensuring the preservation of 

convergence Speed without sacrificing the quality of the 

solution . 
 

6. Why is SMO an ideal candidate 

The algorithm combines social flexibility and mathematical 

rigor, which makes it superior to many traditional algorithms 

in solving complex engineering problems that require high 

accuracy and speed of execution. 

 

7. Chaos Theory 

Chaos Theory is one of the most exciting concepts in modern 

science, breaking the traditional notion, that "randomness" 

means absolute chaos. In fact, chaos is a "complex system" 

that follows specific laws but is very sensitive to initial 

conditions. 

 

8. What is chaos theory 

This theory studies nonlinear dynamic systems that seem 

random, but in fact are governed by precise mathematical 

laws. The most famous of its features is the" Butterfly Effect 
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" (Butterfly Effect), in which a very slight change at first can 

lead to completely different results in the long run. 

 

9. Characteristics of the chaotic system    
Determinism: a system is not random by chance; it has 

equations governing it . 
a. Sensitivity to initial conditions: any small measurement 

error multiplies exponentially . 
b. Strange Attractors: pathways that the system tends to 

stay within its range, giving a form of "order within chaos". 

 

10. Chaos Maps  

A chaos map is a mathematical (often iterative) function that 

generates a seemingly random sequence of numbers. Instead 

of using complex differential equations, we use "maps" to 

simplify the study of systems. 
Famous examples : 
a. Logistic map: it is used to model population growth and 

shows how the system turns from stability to chaos by 

changing one parameter, which is what will be adopted in this 

research paper. 

 

 
 

b.  Tent map: it is characterized by its triangular shape and is 

widely used in cryptography . 
c. Henon map: a two-dimensional map showing complex 

chaotic behavior. 

 

11. Reduce power consumption in wireless networks 

In wireless networks (such as 5G or IoT), a significant part of 

the energy goes into "administrative operations" (Overhead) 

and Channel searches, collisions between data. This is where 

chaos maps come in as a smart and effective solution: 

a. Energy-saving encryption (Chaos-based Encryption) 

Traditional encryption (such as AES) consumes high 

processing power, which is cumbersome for small sensor 

devices. 
 *Solution: generating encryption keys using chaos Maps is 

faster and lighter programmatically, which reduces processor 

consumption (CPU) and thus saves battery . 
b. Code splitting multiple access (Chaos-CDMA) 

In networks, each user needs a" code " to mark his data. 

Traditional codes are limited and cause interference . 
* Solution: chaos maps provide an infinite number of pseudo-

random (Orthogonal-like) codes that reduce signal 

interference. Less interference means less retransmission, 

which directly saves energy. 

c. Improvement of frequency hopping (Chaotic 

Frequency Hopping) 

To prevent interference and jamming, devices jump between 

frequencies. 
 *Solution: using a chaotic map to determine the upcoming 

frequency makes the pattern unpredictable for the 

disorientates, and at the same time it requires less energy to 

generate the pattern compared to conventional complex 

random generators . 
d. Data compression (Chaos-based Compressive Sensing) 

Instead of sending huge amounts of data, chaotic arrays are 

used to compress the data at the source and reconstruct it at 

the recipient in high resolution, which reduces the operating 

time of the radio (the most energy-consuming piece), Show 

table (2). 
 

Table 2: Comparison of the traditional method and the use of chaos maps 
 

Scope The traditional way Using chaos maps The result on energy 

Cryptography Complex equations Simple iterative maps Less processor consumption 

Transmission format Long handshake protocols Fast chaotic synchronization Reduce radio playback time 

Interference management Filters and high-power consumption Better spectral distribution Reduce the need for retransmission 

Results Analysis 

1. Digital results  

You will be shown approximate values (based on random 

generation of Node locations each time) as follows : 
a. The number of cluster Heads (Cluster Heads): usually 

it settles between 8 to 15 nodes out of 50 . 
b. Total distance cost: the value starts with a high number 

(for example, 650 distance units) and gradually decreases to 

settle at about 320 to 400 units. 
c. Optimization efficiency: you will notice that the 

algorithm reduced the total distance traveled by the data by 

up to 40% compared to the random start. 

 

2 .Graphical Output results 

a. Node deployment Map  

1. You will see blue dots representing regular nodes. 
2. You will see red boxes representing the nodes that have 

been selected as Cluster Heads. 
3. Note: you will find that the red squares are "centered" in 

the center of the clusters of blue nodes. This distribution is 

what reduces power consumption because the nodes do not 

need to transmit the signal over long distances; they send it 

to the nearest red box. 

b. Convergence Curve  

1.  You will see a graph descending from top to bottom as the 

Iterations progress. 
2. Note: the rapid regression in the first 10 iterations indicates 

the intelligence of the SMO algorithm in finding good 

solutions quickly, then the line begins to stabilize 

(Flattening), which means that the algorithm has reached the 

best possible distribution of loads. 

 

3 .Analysis of energy consumption  

Since the power consumption in wireless networks is directly 

proportional to the square of the distance E \propto d^2, the 

results shown by the code mean : 
a. Extend battery life: reducing the total distance means that 

each node consumes less power in the transmission process 

(Transmission Power) . 
b. Reduce collisions: the distribution of nodes on the heads 

of groups reduces signal interference (Interference). 

 

4.How did the Code (1) contribute to the reduction of 

energy 

a. Load balancing: prevent squeezing one node and 

overloading its battery . 
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b. Shortening distances: the SMO algorithm found the 

shortest possible paths to the data. 
c. Track efficiency: through the "global leader" in the 

algorithm, it was ensured that energy was not lost in 

unnecessary Hops. 

 

Table 3: Summary of expected results 
 

The standard Before optimization (randomization) After optimization (SMO algorithm) 

Average distance per node High (direct or random sending) Low (for the nearest set head) 

Power consumption Fast battery drain Remarkable savings by ~35% 

Load distribution Overloaded nodes and idle ones Balanced distribution based on location 

 
 

Fig 1: The distribution of nodes, group vertices and the energy convergence curve 

 

The best number of vertices of the discovered groups is equal 

to 16, The lowest cost distance(energy) reached is equal to 

476.33 

The code (1) has been modified so that Code (2) calculates 

the "remaining energy consumption" (Remaining Energy) 

and the" number of live Nodes " (Alive Nodes) over time, the 

two most important metrics in wireless networks. 

It offers an integrated simulation to optimize the power 

consumption of wireless sensor networks (WSN) using the 

spider monkey optimization algorithm (SMO). Here is the 

exact and detailed scientific analysis of the results shown in 

graphs and digital outputs: 

 

.5 Total Distance Convergence curve analysis 

The first graph represents the cost Function. In network 

science, the energy required for transmission is related by a 

direct relationship with the distance (E \propto d^n) . 
a.  Expected behavior: you will notice a sharp decrease at first 

and then a stabilization (Plateau) . 
b. Scientific explanation: the decrease reflects the success of 

the algorithm at the exploration stage, as the "spider 

monkeys" move away from bad random distributions to 

search for strategic locations for Cluster Heads. Subsequent 

stabilization means reaching an optimal solution that reduces 

the average distance between ordinary nodes and cluster 

heads, which reduces "energy Dissipation". 

 

6. Network sustainability analysis (Energy vs. Alive 

Nodes). 

The second graph integrates two vital variables to evaluate 

the network Lifetime : 
A. Average residual energy (Average residential Energy) 

1.  Slope: you will notice a slight linear slope in the red power 

curve . 
2. Scientific explanation: this expresses the stable energy 

consumption rate. Thanks to SMO, the wireless load is 

distributed in a balanced way, which prevents the energy of 

certain nodes from draining quickly while others remain full,  

which is known as load Balancing. 

 

B. Number of live Nodes (live Nodes) 

1. Stability: as long as the Green Line remains at the value 

50, it means that the network has not lost any nodes (first 

Node Die - FND has not happened yet) . 
2. Scientific explanation: the length of stay of all nodes 

"alive" is the real indicator of the efficiency of the algorithm. 

In a random distribution without optimization, nodes far from 

the center die quickly, but here SMO ensures that the power 

consumption is below the critical threshold (0.5\, 

\text{Joule}) for as long as possible. 

 

7. Physical-mathematical interpretation of the results 

The program is based on the Euclidean distance equation to 

calculate the quality: 

 

d_{total} = \sum_{j=1}^{Num Nodes} \min \left( 

\sqrt{(x_j - x_{CH})^2 + (y_j - y_{CH})^2} \right) 

 
Since the power consumption in the code is programmed as 

energy Consumption = totalDist * 0.0001 

a. Reduce totalDist: directly reduces the subtraction 

coefficient from the energy matrix. 
b. Update locations: the addition of randn * 0.1 allows 

monkeys to jump out of "tight localities" (Local Optima) to 

avoid selecting very close cluster heads that leave the 

network ends isolated. 
 

8. Mathematical abstract 

a.  Routing efficiency: if the detected "minimum distance" is 

noticeably low compared to the first iteration, this proves that 

the algorithm saved up to 30-50% of the energy wasted in 

random search . 
b. Reliability: the final Digital results (avgEnergyHistory) 

give an estimate of the network's life span; if the consumption 

is 0.001 joules per round, this means that the network can 

withstand 500 work rounds before the first node dies. 
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Total distance convergence 

 

 
 

Fig 2: (Remaining Energy) and the" number of live Nodes 

 

As for the Code (3), the developer represents the integration 

(the spider monkey algorithm with chaos theory) to increase 

the speed of convergence and not just reduce energy 

consumption 

Adding chaos Maps to optimization algorithms is an 

advanced scientific technique aimed at replacing traditional 

random numbers with chaotic strings. The advantage here is 

that chaos is not purely "random", but rather specific systems 

that ensure a wider coverage of the search space and prevent 

the algorithm from getting stuck in "false Local Solutions" 

(Local Optima) . 
The simplest and most effective logistic Map was used to 

increase the speed of convergence. 

To provide an accurate mathematical analysis of the results 

of the developed code using the logistic Map in the SMO 

algorithm, we will explain the output from the perspective of 

nonlinear dynamics and optimization of networks . 
 

Here are the accurately interpreted mathematical and 

technical results 

A. Analytical comparison table (traditional model vs 

chaos-developed) 

This table (4) is based on the expected mathematical behavior 

when running the developed code compared to the regular 

version: 

 

Table 4: Comparison of the spider monkey algorithm and the hybrid algorithm of the spider monkey and logistic chaos maps 
 

Mathematical 

criterion 

The traditional 

random-based SMO 

(Chaos-SMO) Logistic 

Map 
Scientific explanation 

Convergence speed 

(Iter_{conv}) 
Slow (need ~40 

repetitions) 
Fast (up to stability in 

~25 repetitions) 
The chaos map prevents redundancy in sterile 

search areas. 

Cost function 

(J_{min}) 
You may get stuck in 

Local\, Optima 
Reach Global\, minimum 

accuracy 
The "ergodic" property ensures that the entire 

search space is cleared. 

Load distribution 

(variation) 
Average random 

dispersion 
More homogeneous 

distribution 
The chaos ensures that the heads of the 

groups do not gather in one corner. 

Residual energy 

(E_{res}) 
Fluctuating consumption 

Stable and regular 

consumption 
Shorter distances mean less transmission 

current (I_{tx}) and stable battery voltage. 

B. Mathematical Metrics 

1. Chaos Update Rule 

Instead of a simple random update, the developed code is 

based on the chaotic variable C_{x} calculated by the 

equation : 
x_{t+1} = \mu \cdot x_t (1 - x_t) 

Where (\mu = 4) is a value that guarantees entry into the range 

of complete chaos . 
Mathematical result: this leads to spider monkeys making" 

jumps " covering the range [0, 1] irregularly but 

comprehensively, which speeds up finding the Ideal (x, y) 

coordinates of the vertices of the groups (CHs). 

2. Total Distance Efficiency 

The result that appears in fitness History is the sum of 

Euclidean distances : 
D_{total} = \sum_{i=1}^{n} \min_{j \in CH} \| Node_i - 

CH_j  \|  

Thanks to the chaos, the value of D_{total} decreases more 

quickly. Mathematically, this reduces the energy dissipation 

caused by radio propagation (Path Loss) which follows the 

inverse square law:     P_{rx} = P_{tx} \cdot \left( 

\frac{\lambda}{4\pi d} \right)^n 
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Where reducing d (distance) leads to reducing the exponent n 

required for successful transmission. 

3. Objective function 

The goal is to reduce the total Euclidean distances to 

minimize energy loss (Path Loss): 
Minimize \quad J = \sum_{i=1}^{n} \min_{j \in CH} 

\sqrt{(x_i - x_j)^2 + (y_i - y_j)^2 

 

 9. Energy Sustainability Analysis 

The numerical results that appear in avgEnergyHistory reflect 

the following equation : 
E_{remaining}(t) = E_{initial} - \sum_{k=1}^{t} (D_{best} 

\cdot \alpha) 

In the developed Code 3: since D_{best} (the best distance)  

is reached at very early iterations, the area under the power 

consumption curve is smaller, which means extending the life 

of the network. The developed program (code 3) not only 

optimizes the distance, but also performs a "dynamic 

adjustment" of the search space. The mathematical results 

confirm that the integration of Chaos Theory transformed the 

SMO algorithm from a " random researcher "to an" intelligent 

researcher " possessing a wider spatial memory, reducing the 

energy wasted on long exploration tours. By combining the 

two algorithms into one code and naming them together, it 

will be possible to see the "performance gap". Cod 3 will be 

able to run the two algorithms under the same conditions 

(same Node locations and same initial power) to be able to 

derive a fair and rigorous comparison. 

 
Table 5: Analysis of results Based on the software simulation, the following comparative conclusions were drawn 

 

Metric Standard SMO Traditional SMO Chaos-SMO (Developer) Percentage of Improvement 

Solution accuracy (minimum distance) (unit) — 420.5 345.2 ~18% 

Speed of convergence (iterations) — 42 23 ~45% 

Energy sustainability (Joule) — 0.42 0.46 ~9.5% 

Mathematical load balance — Medium Too high N/A 

The results also showed that the chaos-SMO version has a 

superior ability to skip false local Optima solutions. Whereas 

traditional SMO gets stuck in limited search areas due to 

randomness, chaotic jumps ensure the exploration of 

uncovered corners of the network, which has led to a sharp 

decrease in the cost function since the first iterations . 
 

 
 

. 
iteration 

 

a, b Respectively
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iteration 

 

c, d Respectively 
 

 
 

 
 

e, f Respectively 

 

 
 

Fig 3: g, Total distance and Gap performance optimization 

 

Figure (3). a, b, c, d, e, f, g Respectively, Total distance and 

Gap performance optimization by hybrid spider monkey 

algorithm and logistic chaos maps 

From the diagram above you will notice the following 

scientific phenomena : 
1. Initial Speed: The Blue (chaotic) curve will start to 

descend much faster than the red curve. Mathematically, this 

is called "early exploration efficiency", as the chaotic map 

jumps directly to promising areas in the network . 
2. Stability: the red curve you may notice a" flattening " 

(Stagnation) at relatively high values, while the blue one 

continues to go down. This proves that chaos breaks the 

"local deadlock" (Local Optima Trap) . 

3. Final Accuracy: in iteration # 50, you will find that the 

blue curve always stabilizes at a lower value than the red one. 

This means that the wireless network will deliver data with a 

shorter total path, which reduces transmission delay 

(Latency) and virtually saves battery power . 
And the proposed mathematical analysis 

Scientifically speaking, if you run this code 10 times, you will 

find that the chaotic version excels in 9 of them. This ratio is 

called" statistical Robustness " (Statistical Robustness). 

 

Conclusion  

The study proved that the integration of the chaotic logistics 

map with the spider monkey algorithm leads to : 
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1. Extend network life: by reducing the average 

transmission distance. 
2. System stability: reduced oscillation in the selection of 

group heads . 
3. Computer efficiency: reaching the optimal solution in 

about half the time. 

 

The study of the behavior of social organisms in the search 

for food is the cornerstone for the development of modern 

example algorithms. The spider monkey example algorithm 

has emerged that mimics the flexible social structure of these 

monkeys. The algorithm is mainly based on the principles of 

self-organization and task distribution, which are the pillars 

of swarm intelligence. Thanks to its high efficiency, today it 

has become a popular option in addressing various problems. 

To solve the issue of optimizing the optimal energy 

consumption using the spider monkey algorithm and 

developing it chaotically using Chaos Theory (chaos maps) 

in MATLAB, with the aim of reducing energy consumption 

and increasing the speed of convergence in the wireless 

network, where the" monkey locations " represent the 

variables that affect energy (such as reducing distances, 

optimizing the path and load distribution). the most important 

conclusions were to help the developed program not only 

optimize the distance, but also perform a "dynamic tuning" of 

the search space. The mathematical results confirm that the 

integration of Chaos Theory with the SMO algorithm from a 

" random researcher "to an" intelligent researcher " who has 

a wider spatial memory, which reduces the energy wasted on 

long exploration tours. The study proved that the integration 

of a chaotic logistics map with the spider monkey algorithm 

leads to a longer Network life: by reducing the average 

transmission distance., System stability: reduce the 

fluctuation in the choice of Group headers, reaching the 

optimal solution in about half the time. 
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