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 The smart phone industries evolution had made the growth in wireless 

communication. The increase in social media usage led to huge increase of 

network traffic as sharing of data for multimedia like video conferencing, 

and voice over internet protocol (VoIP). Majority of services like this 

requires network resources and real-time strict quality of service (QoS). 

However high cost of network deployment is included. All the major service 

providers are currently being adopted to the WiMAX 802.16 network. 

Therefore, the worldwide interoperability for microwave access (WiMAX) 

network must have different supply policies and QoS for various 

applications. The implementation of these QoS policies was not provided by 

WiMAX for various needs of application. Recently development of various 

scheduling mechanism for QoS provisioning has been made. However, users 

improper synchronization made these models inefficient. To address this, 

uplink scheduling with feedback is considered to provision QoS. However, it 

induces delay in accessing slots, as result the bandwidth is wasted. To utilize 

bandwidth efficiently evolutionary computing is adopted by various existing 

model. However, these models induce computation overhead and may not be 

suitable for provisioning real-time services. The evolutionary computing 

model is used to compute ideal threshold. 
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1. INTRODUCTION 

In the rural, remote area and battle field, access to wired network configuration possess a big 

challenge because of economically and the unfeasibility. Therefore for long transmission worldwide 

interoperability for microwave access (WiMAX) [1], [2] gives better solution in wireless communication. 

WiMAX provides faster transmission rate and pre-defined quality of service (QoS) in compared with other 

traditional wireless access technology. WiMAX is on the basis of IEEE 802.11 standard that provides the 

facility to the mobile users. Because of increase in popularity of the wireless network WiMAX gives better 

service than any other because QoS the key issue. The services of WiMAX are broadly classified as. 

Unsolicited grant service (UGS): it supports the constant beat rate (CBR) such as voice application. Real time 

polling services (rtPS): it supports flexible size of data packets which contains the real time data streams 

which are issued periodically like MPEG video extended real-time polling service (ertPS): ertPS is applicable 

for this case as real time variable data requires data rate guarantee and delay. Non-real-time polling service 

(nrtPS): here the real time network system protocol (RTNSP) support the minimum data rate of delay 

tolerance such as file transfer protocol (FTP) where it has data streams contains data packets of variable size. 

Best effort (BE): BE supports data streams which does not require QoS guarantee, such as http. To enhance 

https://creativecommons.org/licenses/by-sa/4.0/
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operation tactical network [3] provides facilities like data exchange and information sharing to military 

forces. Using WiMAX tactical communication network can be designed for effective data exchange and 

communication. There is need of clear understanding for operating environment characteristics, application 

data exchange profiles and communication media limitations with structured approach. To define relevant 

values and parameters of network design of basic tactical network are considered. Different data exchange 

network levels are needed to support subordinate tactical-level force units and to allow for higher  

on-the-ground battlefield status command. The WiMAX Group Architecture is demonstrated in Figure 1. 

 

 

 
 

Figure 1. Architecture of WiMAX network 

 

 

The tactical communication network’s bandwidth allocation [4] depends on what can be assisted by 

the communication media. A fundamental component scheduling of wireless network resource management 

and plays a major role in the provision of QoS specifications such as latency, Packet failure and throughput 

for various service groups of 802.16. The traditional model presented in [4], [5] is not efficient in utilizing 

bandwidth efficiently and is the number of can’t predict subscribed user and the time varying traffic of the 

network. As a result, the reliability of WiMAX network performance and QoS are affected. In order to 

correct this evolutionary computation, [6], [7] was adopted to improve WiMAX QoS. In [6], [7], an 

evolutionary model was presented to maximize time and adequate allocation of bandwidth for network users. 

It does, however, incur overhead computation in user synchronization, as a consequence of which real-time 

application might not be applicable. An significant parameter for efficient service delivery is the coordination 

of the customer and its application demand. 

Slotted time based channel access between users was presented in [8]. Here, the channel set is 

shared and a transmission slot is given to each user. The model described here is invariant in performance, 

i.e. synchronized time. Synchronization failure, however, it leads to packet failure and varied WiMAX 

network service prioritization criteria have not been considered. Their sample in [9] uplink-scheduling 

algorithm is given with dual feedback. It is used for delay control and better bandwidth utilization; they 

provide the notion of target delay and for better QoS. The dual feedback system is used to reduce wastage of 

bandwidth. However, by using the dual feedback system, it experience the more delay. Therefore, there is 

need to give the feedback system that will give less delay and better QoS. In [8] to provide a better QoS, a 

Meta heuristic particle swarm optimization is provided with the uplink scheduling to compute time duration 
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of frame that will give the better allocation and in [10] a genetic algorithm is used to optimize the throughput 

of the network in the downlink scheduling, but they did not consider optimizing uplink scheduling and are 

not suitable for solving multi-objective problem. 

Scheduling and resource management are critical factors in ensuring QoS competitiveness in 

WiMAX network requirements, and they remain open research challenges. In the direction of uplink traffic, a 

new model for the base station (BS) scheduler has been suggested. The model’s main goal is to provide QoS 

for WiMAX-specified service classes, with the promise of sufficient resources for real-time traffic classes 

and guaranteed minimum resources for real-time traffic-free classes. 

For uplink bandwidth allocation in WiMAX network class B services, an adaptive buffer optimized 

and buffer optimized thresholding approach for subscriber stations is proposed in this work. The first step is 

to present a buffer-optimized bandwidth assignment. Second, buffer configured thresholds are presented for 

class B and class C service provisioning. 

Thirdly, for better slot distribution, the probability of transmission failure is determined. In order to 

optimize delay and bandwidth, new adaptive genetic algorithms are then presented. The suggested model 

would dynamically allocate bandwidth for Class B service in terms of existing traffic, channel quality, and 

user. The probability of failure of packets is used to have QoS dependent on the level of packets and the 

latency of the delay optimized unit (DOU), as shown in Figure 2. The adaptive genetic algorithm is presented 

to optimize the buffer allocation threshold parameter. 
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Figure 2. Architecture of proposed adaptive resource allocation scheme for tactical WiMax network 

 

 

2. LITERATURE SURVEY 

Scheduling (i.e., bandwidth allocation) and admission control play a critical factor in utilizing radio 

resource (bandwidth) efficiently for provisioning QoS in WiMAX network. Many scheduling and access 

control schemes have been proposed in recent times to improve the QoS of WiMAX network. In [11] 

evaluated the performance of the uplink scheduler that design for the onu-base station. They addressed the 

issue pertaining channel bandwith variability. To address this, they presented a deficit-based QoS uplink 

scheduler (DBQUS). Their model overcomes issues of existing scheduling strategy migration-based 

scheduler for QoS provisioning (MBQoS) [12]. They considered three types of priorities and bandwidth 

allocation is done based on prioritization of service flow. A queue is maintained to provision QoS. 

Experiment evaluation is done using integrated simulator for the WiMAX and also for the ethernet passive 

optical network (EPON) component. The outcome achieved shows better QoS to the SS. However their 

model is not efficient and induces queue storage overhead, since it maintain static queue. 

To improve the communication performance and the network coverage, the architecture of WiMAX 

network is defined in IEEE 802.16 standard. To solve the scheduling problems in WiMAX many heuristic 

algorithms is presented. The performance of the algorithm is depends on the network structure and the 

bandwidth request but they do not achieve the optimal performance. In [13] an optimal scheduling algorithm 

with dynamic programming approaches (SADP) that will increase the probability of the spatial reuses and 

also increase the throughput of the network on the basis of network throughput and the uplink bandwidth 
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request. To reduce the compute complexity a heuristic scheduling algorithm is presented. The outcome of 

their model achieves better result than exiting model interm of throughput, drop rate and time complexity. 

However performance evaluation of bandwidth utilization is not presented. In the communication network, 

guarantee of QoS is major factor for the performance for this traffic policing, call admission control and the 

scheduling mechanism should be present. In [14] presented various homogenous and hybrid scheduling 

strategy such as weighted fair queuing scheduling algorithm (WFQ) and deficit round robin (DRR) which are 

homogenous strategy merge these two strategy. In [15] presented a dynamic uplink-scheduling algorithm that 

is based on the variably weighted round robin (VWRR) algorithm for the WiMAX network for the allocation 

of bandwidth. In [16] presented an random early detection based deficit fair priority queue (RED-based 

DFPQ) scheme for the WiMAX. Their model improves throughput but induces delay for real-time polling 

services. In [17] presented a simple scheduling algorithm to improve access fairness. The outcome achieved 

shows better performance in term of throughput, but packet drop is not considered in their scheduling 

scheme. 

In [7] presented a scheduler for better QOS by adopting meta-heuristic swarm optimization. The 

optimization for provisioning QoS is done at frame level. The model addressed the packet drop by computing 

the time duration of the frame and tries to find the optimal value to provide the better resource allocation for 

the network users. In [18] analyzed the saturation throughput of the cognitive wireless local area network 

(WLAN) overlaid that based on orthogonal frequency-division multiple-access (OFDMA) time division D 

network like WiMAX. The data packet is transmitted to the to the external empty resource block after the 

contention between the secondary nodes. To the empty resource block of the primary network, in the primary 

network the time duration for the secondary network, follows the simple exponential on-off pattern. For this, 

they presented an analytical model to comprise of discrete Markov chain and two inter-related open  

multi-class queuing network to model the dynamic behavior of the secondary nodes. Due to the random 

number of empty resource block at different frame the random number of upload and download data packet 

is transmitted on the WLAN. Here they also included the different resource allocation in primary network. 

Experiment outcome shows, accuracy is proven for different condition. However scalabity performance is 

not evaluated considering varied subscribed user. In [19] presented a new adaptive resource allocation 

scheme (ARAS) to construct the OFDMA based frame. ARAS integrates two approaches, the adaptive cyclic 

prefix (CP) length and dynamic frequency allocation. These two approaches are implemented, analyzed and 

evaluated based on the simulation of WiMAX frames in a dynamic manner resulting in a new frame pattern 

within each down link connection. The resulting frame shows the contribution of the time domain approach 

which represented by adaptive CP in mitigation ISI and ICI which improves the network performance in term 

of bit error rate (BER), outcome show, their model will provide better scalability, QOS and scalability when 

the number of user is increase on subscriber station. 

In [10] presented evolutionary model using genetic algorithm (GA). The model presented aims to 

improve throughput for downlink scheduler in WiMAX network. In [20] presented optimization model for 

resource allocation of OFDMA system for real-time service. Up-link scheduler is optimized using genetic 

algorithm. They presented dynamic resource allocation scheme based on rate assignment strategy namely, 

GA with SS groping for resource allocation (GGRA). To avoid interference among user, different slots are 

assigned to each user. They also presented an optimal assignment strategy by using GA. GGRA aim to 

maximize system throughput and ensure QoS. Experimental outcomes of their model show better 

performance than existing model maximum largest weight delay first (MLWDF). However, their model 

induces bandwidth wastages. Since each user is allocated a separate slot to avoid interference. The genetic 

model adopted by their model may not suitable to support large population initialization. 

The extensive research survey carried out in this work shows that there is a need to develop an 

efficient resource allocation scheme for WiMAX network. The scheduling model design should improve 

bandwidth utilization and reduce service delivery delay. To achieve this, here we present an adaptive 

resource allocation scheme. A new genetic algorithm is presented to improve search speed, space for better 

convergence and to support large population initialization [21]-[25]. 

 

 

3. PROPOSED ADAPTIVE RESORCE ALLOCATION SCHEME 

Here, we consider the orthogonal frequency division multiplexing tube (OFDMA). In addition, these 

channels are grouped into frequency channels and time slots (frequency division multiplexing access 

(FDMA)) time division multiple access (TDMA). Relevant QoS criteria for the application decide both the 

channel’s frequency spectrum and the time slot length. There are three categories of service classes we 

consider here, namely class A, B and C. 

– Class A: Traffic with multi-media and continuous traffic are enabled by this service and constant bit 

rate (CBRR). The bandwidth is statistically distributed in fixed amounts for this operation. 
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– Class B: The supporting traffic for which QoS requires an operational assurance. The real-time and non-

real-time sub-types of this service class are further divided. These two are variants on the basis of QoS. 

The bandwidth for this type of service for the corresponding connection is calculated based on the 

appropriate QoS and the traffic arrival rate. 

– Class C: Where no QoS assurance is required, this service is used. The basis of the above two process 

means is accomplished here after assigning bandwidth to class A and class B remains allocated to class 

C. The data is transmitted from the subscriber station to the base station using FDMA/TDMA, which 

considers three types of services, namely class A, B, and C, and the orthogonal frequency carrier 

modulation technique, as shown in Figure 2 for the uplink algorithm. 

In Class B, a buffer is retained for the delay optimized unit (DOU) for subsequent transmission. For 

the SSS class GPSS, the BS reserves a certain amount of bandwidth (grant per SS) (subscriber station). A 

service category for same SS shares the reserved bandwidth. Based on priority bandwidth is allocated, the 

highest priority is given to class A and the lowest priority is given to class C. For scalability from any class B 

relation, the DOU is aggregated into a single buffer of size X. Traffic control is applied at the packet level to 

the class B buffer traffic rate. Class B would have the same QoS efficiency as class A if the rate control 

parameter for the entire connection is the same. Since there is no guarantee of output, traffic in class C was 

thought to have an infinite buffer capacity. 

 

3.1.  Optimized bandwidth allocation for buffer 

The maximum number of DOU MACs denoted by  𝑟↑. is the sub-frame transmitted per transmission 

by SS. Two kinds of bandwidth allocation schemes are considered here, namely type A and B. In bandwidth 

allocation type A, a fixed amount of bandwidth  𝑟↑. is allocated to class A from a specified SS bandwidth and 

the remaining bandwidth ( 𝑟↑ −  𝑟𝐴) is allocated to class B and class C. If the bandwidth allowance for class A 

is less than  𝑟𝐴 in the type B bandwidth allocation, the remaining bandwidth will be allocated to class B. The 

excess bandwidth will be allocated to the class C operation after the class A and class B bandwidth 

allocations are completed. We’re simulating the method of allocating uplink bandwidth so that we can 

account for the existing number of class B buffer DOUs. The amount of bandwidth allocated to each 

communication frame is calculated separately, and bandwidth allocation is carried out frame by frame. The 

required bandwidth quantity is achieved by the threshold value in uplink’s sub frame. The threshold is 

therefore as shown in (1): 

 

𝜷 = 𝛽1 , 𝛽2, … , 𝛽𝑟 , … , 𝛽↑−𝑟𝐴
 (1) 

 

where 𝛽𝑟{1, … , 𝐼}, and 𝑟 ∈ {1, … , 𝑟↑ − 𝑟𝐴}. This set of thresholds specifies the quantum of bandwidth required 

for each sub frame of an uplink. For bandwidth allocation systems of type A and type B, the bandwidth is 

determined as an evolutionary computing function of the number of DOUs in the class A operation which is 

illustrated as (2), (3). 

 

𝑅𝑇𝐴
(𝑖) = {

0,                           𝑖 = 0          
𝑟,                      𝛽𝑟 ≤ 𝑖 < 𝛽𝑟+1

𝑟↑ − 𝑟𝐴                𝛽𝑟↑
− 𝑟𝐴 ≤ 𝑖.

 (2) 

 

𝑅𝑇𝐴
(𝑖) = {

0,                  𝑖 = 0                
𝑟,                  𝛽𝑟 ≤ 𝑖 < 𝛽𝑟+1

𝑟↑                   𝛽𝑟↑
− 𝑟𝐴 ≤ 𝑖.

 (3) 

 

3.2.  Buffer optimized thresholding model 

The rate of DOUs in class B buffers is tracked using optimized buffer model thresholding. This 

technique can be applied to either the traffic source or the class B buffer. Instead of SS reminding the source 

of the buffer status flow, we use an arbitrary early detection model in which DOUs obtained from the class B 

buffer are dropped arbitrarily. 

Let us consider the optimized threshold buffer  𝑘↓ ,𝑘↑ ∈ ℳ guaranteed rate for the amount of DOUs 

on the buffer and minimum arrival 𝛼↓. The rate of transmission can not be below 𝛼↓. in class A. For the DOU 

arrival rate for the DOU, the buffer optimized threshold policy is given as (4):  

 

�̃�(𝑖, 𝛼𝑜 , 𝛼↓) = {

𝛼𝑜 ,                     𝑖 < 𝑘↓

𝐿(𝛼𝑜 , 𝑖),     𝑘↓ ≤ 𝑖 ≤ 𝑘↑

𝛼↓,                     𝑘↑ ≤ 𝑖
 (4) 
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where, 𝐿(𝛼𝑜 , 𝑖) is A non-increased parameter of 𝑖 with limit 𝛼↓ ≤ 𝐿(𝛼, 𝑖) ≤ 𝛼𝑜 and �̃�(∙) is optimized arrival 

rate threshold. The optimization of (4) to determine threshold is computed using genetic algorithm (GA). The 

rate control mechanism is implemented per-flow or aggregation on the basis of. On the basis of traditional 

model 𝑘↓ ,𝑘↑  𝛼↓ for all connections under class B, rate control is carried out. For all connections, different 

parameters are used for regulation of the threshold in our model (i.e. 𝑘↓(𝑥), 𝑘↑(𝑥) and 𝛼↓(𝑥) for  

connection 𝑥). 

 

3.3.  Failure optimization for transmission 

Ensuring DOU transmission quality between subscriber stations and base stations. The DOU is 

relayed until the base station effectively recalls it. The propagation fault of the DOU φ is as (5): 

 

𝜑𝑚,𝑛 = ( 𝑛
𝑚)(1 − 𝜑)𝑚(𝜑)𝑛−𝑚 ,   𝑚 ∈ {𝑜, 1,2, … , 𝑛} (5) 

 

where 𝑚 is likelihood out of 𝑛 transmission of successful transmission. 

 

3.4.  Adaptive genetic algorithm 

To solve the optimization problem of (4), we present a new adaptive genetic algorithm and fitness 

computing function which is presented (6). Let there be a total number of 𝒩 base station and number of 𝒦 

subscriber station in each 𝒩. Each chromosome consists of (𝒩 + 𝒦) sub chromosome feasible solution. 

Then each of the resultant sub chromosome consist of sub genes 𝒟1: (𝒟1, 𝒟2, 𝒟3 , … , 𝒟𝒦 ) which denotes the 

bandwidth parameter allocated for different subscriber station and 𝒫1: (𝒫1, 𝒫2, 𝒫3, … , 𝒫𝒦) is the number of 

DOU for each 𝒦 connection. The objective of proposed fitness function is to reduce the number of DOU 

queue required and maximize bandwidth efficiency. Hence, the following weighted fitness function is 

presented (6). 

 

𝔽 = 𝛽1ℱ↓
𝒫 + 𝛽2ℱ↑

𝒟 (6) 

 

Such that,  

 

ℱ↓
𝒫 = 1 −

𝒫𝓀
ℋ ∙ 𝒫↑

⁄        ℱ↑
𝒟 = 1 −

𝒟𝓀
ℋ ∙ 𝒟↑

⁄  

 

where ℱ↓
𝒫 and ℱ↑

𝒟 are the sub fitness function parameter to minimize the DOU queue size and maximize 

bandwidth efficiency respectively, 𝛽1 and 𝛽2 are the weights to minimize the DOU queue size and maximize 

bandwidth efficiency respectively, 𝒫𝓀 DOU queue size of sub channel 𝓀, ℋ is the number of sub-channel, 

𝒫↑ is the maximum DOU queue size of a single channel, 𝒟↑ is the maximum bandwidth for a single channel, 

𝒟𝓀  is the bandwidth of sub-channel 𝓀. For easiness we consider 𝛽1 and 𝛽2 parameter to be 0.5. 

Let consider that the initial population be generated arbitrarily. Therefore, it can be acquired 

arbitrarily within stipulated parameter bound. Then based on the fitness parameter of next population, the 

chromosomes are chosen. The chromosomes with higher fitness parameter have a greater chance of 

chromosome being selected.in our case we adopt roulette wheel selection methodology. Therefore, based on 

fitness parameter the chromosomes are placed in a roulette wheel. As a result, the selection regeneration 

likelihood of each chromosome is computed based on following fitness function; 

 

ℒ𝓍 =
𝔽(𝓍)

∑ 𝔽(𝓎)ℳ
𝓎

 (7) 

 

where ℒ𝓍 depicts the selection regeneration likelihood of 𝓍𝑡ℎ chromosomes, which is an arbitrary parameter 

between zero and one, 𝔽(𝓍)is the fitness function computed for the 𝓍𝑡ℎ chromosomes, and ℳ represent the 

population size. The arbitrary parameter of ℒ𝓍 is compared with selection likelihood of each chromosomes, a 

smaller chromosome will be selected and others are removed. As a result, a new population is again formed. 

The evolutionary process (crossover and mutation) are very crucial in genetic algorithm. However, 

the existing genetic algorithm presented so far are not efficient. Since the likelihood are fixed in evolutionary 

process. As a result, it is not suitable for multi-objective fitness optimization. This model presents an 

adaptive evolutionary scheme. The scheme adaptively updates the likelihood based on fitness parameter. The 

likelihood, if ℱ↑ > ℱ↓ is computed as (8), 

 

𝛼1 = 𝛼2 = 0.01
ℱ↑−ℱ→ 

ℱ↑−ℱ↓ 
 (8) 
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The likelihood, if ℱ↑ = ℱ↓ is computed, 

 

𝛼1 = 𝛼2 = 0.01 (9) 

 

where ℱ↓, ℱ↑ and ℱ→ denotes the minimum, maximum and average likelihood of fitness parameter 

respectively, 𝛼1 and 𝛼2 denotes the likelihood updated parameter of mutation and crossover. The crossover 

operation is a critical factor in identify an optimal solution. The exiting crossover operation is not efficient 

and it is time consuming. To address, this work presents an efficient and fast adaptive crossover selection 

schemes. Namely, single level crossover (SLC) and two-level crossover (TLC). In SLC, two chromosomes 

are chosen to carryout crossover and likelihood of crossover is computed using (8) and (9). Except interior of 

sub-chromosomes, the point of crossover is arbitrarily selected from two parent chromosome. The SLC 

permits the individual crossover as shown in Figure 3. Similarly, let also consider for a given sub 

chromosome, the TLC process is required to increase search speed and range. Each individual chromosome 

takes decision whether to carryout TLC based on likelihood of TLC. Only one sub-chromosome is chosen 

and gene order is changed, if TLC is performed as shown in Figure 4. This aid in improving the search range 

of TLC in assuring chromosome satisfies optimization parameter constraint. The proposed adaptive crossover 

scheme (SLC and TLC) enhances the search space and convergence speed. Subsequently, in the next 

population, ideal genes are searched as stable chromosomes. 

 

 

 
 

Figure. 3. Single level crossover 

 

 

 
 

Figure 4. Two level crossovers 
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Mutation process plays an important role in avoiding selecting sub optimal solution and finds 

optimal solution. To represent a gene, the adaptive crossover searching model adopts decimal encoding 

technique. Here, we adopt Mutation based on per-bit basis. As a result, the chromosomes chosen for mutation 

have an arbitrarily chosen bit that is changed from 1 to 0 or 0 to 1. This aid the proposed scheme reduces 

computation complexity and thus we can set large size of population for initialization. The flow of proposed 

adaptive crossover searching scheme is presented. 

 

The algorithm flow of proposed adaptive crossover searching scheme 
The model takes input, population size ℛ, Mutation rate 𝜑, crossover rate 𝜔and number of 
iteration 𝑛 
The model gives the output solution 𝒜 

Start  

Step 1. First sense the area for the set of inputs.  (Initial Phase) 

Step 2. The inputs are encoded to convert it into chromosomes. 

Step 3. Generate  ℛ arbitrary feasible solution. 
Step 4. Add them in population ℝ. 
Step 5. ∀[1, ℋ] do (Looping is done till termination condition is met) 
Step 6. Find and choose the finest individual in ℝ.   (Selection is done based on fitness 
function) 

Step 7. Add them in ℝ1 

Step 8. End for loop. 

Step 9. Choose 2 parent from ℝ1.  (Looping of crossover and mutation is started) 

Step 10. Start adaptive crossover process. 

Step 11. Collect the crossover processing parameter. 

Step 12. Start mutation process. 

Step 13. Offspring parameter in ℝ2 is updated. 

Step 14. Collect the mutation processing parameter.  (Looping is ended) 

Step 15. Compute crossover processing parameter and update crossover rate 𝜔.   (Parameter 
updation is done) 

Step 16. Compute mutation processing parameter and update mutation rate 𝜑. 

Step 17. ℝ1 = ℝ1 + ℝ2. (Updation of  ℝ is done and loop is terminated) 
Step 18. Return the finest solution 𝒜 in ℝ. (Best solution are identified) 
End 

 

 

3.5.  QoS PROVISIONING METRIC MEASUREMENT 

The QoS in provisioning of services of our model is measured for following metric. Buffer 

throughput: represent the mean amount of DOU transmitted per unit frame time. Here we are giving the 

method for computing the throughput considering there is no DOU blocked on its arrival, hence all packet is 

considered to be transmitted eventually. So, the buffer throughput for type A and type B is given by 

following equation: 

 

𝑃𝑡𝑦𝑝𝑒 𝐴 = �̅�𝑡𝑦𝑝𝑒 𝐴(1 − 𝜂𝐷
𝑡𝑦𝑝𝑒 𝐴

) (10) 

 

𝑃𝑡𝑦𝑝𝑒 𝐵 = �̅�𝑡𝑦𝑝𝑒 𝐵(1 − 𝜂𝐷
𝑡𝑦𝑝𝑒 𝐵

) (11) 

 

 

Mean bandwidth allocation: We present a method to compute mean bandwidth allocation of the type A and 

type B of the buffer optimized bandwidth allocation. Slot utilization (bandwidth utilization): The 

performance of slot utilization is measured on the basis of amount of bandwidth allocated is used and is given 

by the (14) and (15). In the next section, the efficiency efficacy of the proposed model over the exit model [8] 

is measured. 

 

�̅�(𝑡𝑦𝑝𝑒 𝐴) = ∑ (𝑅𝑇 𝑡𝑦𝑝𝑒 𝐴
(𝑖))(∑ 𝜋𝑡𝑦𝑝𝑒 𝐴(𝑝, 𝑖)𝒫×𝑀

𝑝=1 )𝐼
𝑖=0  (12) 

 

�̅�(𝑡𝑦𝑝𝑒 𝐵) = ∑ ∑ (∑ (𝑅𝑡𝑦𝑝𝑒 𝐵(𝑖) − (𝑑 − 1))𝜋𝑡𝑦𝑝𝑒 𝐵(𝑝, 𝑑, 𝑖)𝒫×𝑀
𝑝=1 )

𝑟𝐴+1
𝑑=1

𝐼
𝑖=0  (13) 

 

𝛿𝑡𝑦𝑝𝑒 𝐴 =
𝑃𝑡𝑦𝑝𝑒 𝐴

�̅�𝑡𝑦𝑝𝑒 𝐴  (14) 

 

𝛿𝑡𝑦𝑝𝑒 𝐵 =
𝑃𝑡𝑦𝑝𝑒 𝐵

�̅�𝑡𝑦𝑝𝑒 𝐵 (15) 

 



Int J Artif Intell  ISSN: 2252-8938  

 

 Evolutionary model to guarantee quality of service for … (Ravishankar Huchappa) 

695 

4. RESULT AND ANALYSIS ON SIMULATION 

For simulation, it considers the following scenario. The proposed and current models’ algorithms 

are written in C#, and the simulator is designed in visual studio 20100 with dot net framework 4.0. Three 

types of structures, A, B, and C, were given consideration. There are 5 subscriber stations, 10 subscriber 

stations, 15 subscriber stations, and 20 subscriber stations. The radio fading parameter is set to 4db and the 

wireless transceiver is set to 320 m. The arrival rate of the poisson packet is taken into account. Due to the 

different subscriber statistics, the tests are carried out to determine the reliability of the proposed model in 

terms of throughput efficiency and slot success ratio compared to the current model [8]. 

 

4.1.  Slot utilization performance 

The experiment is carried out to evaluate the performance in term of slot utilization for both the 

alternative solution and the actual one. The slot utilization performance is computed using (16). The number 

of subscribers varies between 5 and 15, and there are three categories of service classes to consider: class A, 

class B, and class C. Figure 5 depicts the performance ratio of slots for various services for five subscribers’ 

stations. Figure 6 depicts the performance ratio of slots for various services for ten subscribers’ stations.  

Figure 7 depicts the performance ratio of slots for various services for 15 subscriber stations. As can be seen 

from the graph, class A services have the highest QoS, whereas class C services have the lowest QoS. The 

overall result shows that the proposed (PS) model outperforms the current (ES) model in terms of slot usage 

for all service classes and for a number of subscriber stations. When the number of subscriber stations is 

equal to 5, an average increase in slot usage efficiency of 11.04%, 13.04 percent, and the proposed model 

over the existing system achieves 13.04% for class A, class B, and class C respectively, as shown in Figure 8. 

When the number of subscriber stations is equivalent to 10, the proposed model achieves an average slot 

utilization efficiency gain of 04.22%, 10.99%, and 13.04% over the current method for class A, class B, and 

class C, respectively, which is shown in Figure 8. When the number of subscriber stations is equivalent to 15, 

an average slot usage efficiency gains of 0.14%, 08.98%, and the proposed model over the existing system 

achieves 13.04% for class A, class B, and class C, respectively, as shown in Figure 8. When the number of 

subscriber stations is equal to 15, an average performance gain in slot use of 0.14%, 08.98%, and the 

proposed model reaches 13.04% for class A, class B, and class C over the current system, respectively, is 

seen in Figure 8. The final result shows that the proposed model is efficient in slot use, taking into account 

the subscriber station’s scalability. 

 

 

 
 

Figure 5. Subscriber 5’s slot efficiency ratio stations for different service classes 

 

 

 
 

Figure 6. Slot efficiency ratio for 10 subscriber stations for different service classes 
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Figure 7. Slot efficiency ratio for 15 subscriber stations for different service classes 

 

 

 
 

Figure 8. Average slot success ratio for varied subscriber station and services classes 

 

 

4.2.  Throughput performance 

The experiment is carried out to evaluate the performance in term of throughput achieved for both 

proposed and existing approach. The throughput performance is computed using (12) which is a normalized 

throughput (i.e. between 0 to 1). The subscriber stations range from 5, 10, 15 and 20 and three types of levels 

of operation, class A, B and C, are considered. Just in Figure 9, for different subscriber stations, the output 

efficiency of the suggested and current model is shown as 5, 10, 15 and 20. The proposed model achieves 

higher performance than the current model. In both the expected and current approaches, the throughput 

increases as the number of subscriber stations increases, as seen in the table. High QoS for class A providers, 

both inferred and existing by the model delivery. The provision of a high priority connection operation 

requiring strict QoS degrades the efficiency of class B and class C throughput. The model suggested 

produces better results throughput efficiency than the current model in all situations. The proposed model 

achieves an average performance gain of 11.39 and 13.04% over the current model for class B and class C, as 

shown in Figure 10. 

 

 

 
 

Figure 9. Achievement of varied subscriber station throughput 
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Figure 10. Average throughput achieved for varied service classes 

 

 

5. CONCLUSION 

The wide growth of smart phone usage has led to tremendous growth application services delivery 

through internet. Majority of these applications requires strict QoS. The limited availability of bandwidth and 

cost involved in occupying the spectrum for provider makes resource provisioning a challenge. Therefore 

developing a model that utilizes bandwidth efficiently with minimum delay is most desired. Here we 

presented the provisioning of QoS for different service classes. Different types of facilities require different 

criteria for QoS. Therefore, based on their priorities, bandwidth allocation is allocated for each service. The 

high-priority link bandwidth assignment affects the low-priority connection throughput. Improper user 

synchronization can lead to a waste of bandwidth. The presentation of this work is a successful Allocation of 

bandwidth and threshold policy for class B and class C networks using sophisticated computation to 

overcome all these study problems. The tests are carried out to test the efficiency of the suggested model over 

the current interm model of performance and slot utilization performance. Considering various subscriber 

stations, the result indicates substantial efficiency enhancement. For the proposed model, an average increase 

in production and slot utilization efficiency of 9.49% and 8.14% over the current model is achieved. 

Performance assessment considering various fading parameters and radio ranges will be considered for future 

work and an effective downlink scheduling would also be built to further boost performance. 
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