
International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075, Volume-9 Issue-1, November 2019 

5007  

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: A4471119119/2019©BEIESP 

DOI: 10.35940/ijitee.A4471.119119 

Fireflies Ant Optimized Reliable Quality 

Awareness Energy Efficient Routing Protocol for 

Managing Quality of Medical Data in Wireless 

Body Networks 

M.Santhalakshmi, P.Kavitha

Abstract-The wireless body area network is one of effective 

wearable devices that have been used in medical applications for 

collecting patient information to providing the treatment 

incorrect time for avoiding seriousness. The collected data’s such 

as blood pressure, air flow, temperature, electromagnetic 

information is transmitted to the health care center via the 

wireless technology, which reduces the difficulties also helps to 

provide the immediate treatment. During the information 

transmission, the main issues are Quality of Service (QoS), low 

packet delivery, high energy consumption and end to end delay. 

So, in this paper introduces the Fireflies Ant Optimized, Reliable 

Quality Awareness, Energy Efficient Routing Protocol 

((FAORQEER) for maintaining the quality of the recorded 

medical data. The network examines the optimal path by using 

the characteristics of fireflies and the network life time and 

energy of the network is managed by introducing an energy 

efficient method. The process then evaluates efficiency with test 

results about energy consumption, packet delivery ratio, end to 

end delay and QoS metric associated constraints.  

Keywords:Wireless body area network, Medical applications, 

Quality of Service (QoS), Fireflies Ant optimized reliable quality 

awareness energy efficient routing protocol. 

I. INTRODUCTION 

The development of technologies effectively utilized in the 

medical field because patient information’s are need to be 

collected successfully for giving the treatment with right 

time. Due to the importance of the patient information, 

Biomedical Wireless Sensor Network (BWSN) is utilized 

for collecting the information from human begins that is 

achieved with the help of wearable sensor device [1]. The 

placed sensor device continuously monitors the human 

begins electrical activities and related electromagnetic 

deviations which helps to capture several information’s such 

as blood pressure, temperature, heart rate, EEG, SpO2, 

ECG, EMG and pulse data. These captured images are 

biomedical information [2] is broadcast to the nearby health 

care centers for examining the patient conditions in that 

situation. During the bio-sensor data transmission process, it 

has been examined in terms of emergency data, sensor 

information, location, the similar data is grouped and it has 

been divided based on the importance [3]  
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Such as ordinary packet, middle range packet and 

emergency packets because it used to enhance the quality of 

transmitting data with effective manner. The divided data 

have been transmitted from source to destination by 

choosing an optimized route because; the router decides the 

data privacy, quality, authentication and other quality related 

factors. These quality factors are leads to create route 

failure, node failure, link failure and data consistency issue. 

So, different routing technologies [4] such as energy routing 

protocol, quality based routing protocol, AODV routing 

protocol are used to transmit the data from source to 

destination. There are several researches are analyze 

different routing protocols for transmitting data from source 

to destination place. Biomedical Wireless Sensor Networks 

(BWSN) [5] is put an essential part while observing the 

patient exercises from any area. Different exchanges have 

been done in the field of BWSN based patient observing 

procedure. Xiaochen Lai, et al.,[6] centering the information 

combination and system correspondence based framework 

for checking the patient exercises by using the ideas of the 

body sensor organize innovation. The creator gathers the 

signs from the different patients by putting the hub on the 

human body which examines the data with different 

bearings that used to lessens the different issues. In future, 

the creator makes the multi innovation based framework for 

keeping up the nature of the administrations while 

transmitting the data in the system with proficient way. 

Javed Iqbal Bangash et al.,[7] examining the different 

challenges introduce in the remote sensor body zone 

organize while transmitting the patient data in the remote 

system. Amid the information transmission, the directing is 

the most critical factor, on the grounds that steering 

conventions distinguish the ideal way between the sources 

to goal. At last the productivity of the different steering 

convention in the WBSN is examined as far as their quality 

and shortcoming parameter. Zahoor Khan et al.,[8] building 

up the vitality mindful peering steering convention for 

making the productive correspondence in the indoor clinic 

condition. The strategy build the steering table with the 

assistance of the companion disclosure process which deal 

with the vitality utilization, arrange life time, activity stack 

additionally enhances the body territory organize 

dependability. At that point the execution of the framework 

is actualized with the assistance of the Castalia recreation 

instrument which accomplishes the productive outcomes 

while transmitting the information in the system. Also the 

created framework diminishes the general lower vitality 

utilization when contrasted with alternate conventions 

Although these routing 

protocol ensures the successful 

route, the network still face 
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several issues [9] such as power consumption, energy, 

resource utilization  that will completely entire bio sensor 

data transmission process and packet delivery ratio. These 

discussed issues are overcome by introducing the Fireflies 

Ant optimized reliable quality awareness energy efficient 

routing protocol ((FAORQEER) which manages the 

network energy and power issues because optimal path by 

using the characteristics of fireflies. Further the network life 

time and energy of the network is managed by introducing 

energy efficient method. The energy efficient method 

examines the each node and related path is selected based on 

the reliability value. The defined reliability value is 

computed depending on the neighboring node information 

and relevant average weighted factor value. From the 

determined energy value, the network life time is examined 

that used to maintain the network lifetime with effective 

manner which used to transmit the bio-sensor data from 

source to destination. At last the efficiency of the Fireflies 

Ant optimized reliable quality awareness energy efficient 

routing protocol ((FAORQEER) is evaluated in terms if 

using simulation results and discussions.   

2. Fireflies Ant Optimized Reliable Quality Awareness 

Energy Efficient Routing Protocol 

In this section analyze the Fireflies Ant optimized reliable 

quality awareness energy efficient routing protocol 

(FAORQEER) based bio-sensor data transmission in 

biomedical body sensor network. The structure of the energy 

efficient routing process is shown in figure 1. 

Figure 1: FAORQEER based Information Routing Process 

 First the wearable sensor device [10] is placed a human 

body that collects the patient information which is transmit 

to health care center for providing treatment to the patient. 

The collected data is transmitted to destination by selecting 

the optimized and reliable path because it used to avoid the 

intermediate attacks also maintain the reliability of the 

sensitive packets [11].  At the time of path reliability 

computation process, the neighboring node table has been 

maintained for managing the path reliability. Initially, the 

source node is examined along with reliability value and it 

has been compared with the neighboring node reliability 

value that is obtained from the neighboring node 

information. The obtained two reliability value is compared 

one other, if it is lower than the computed reliability 

value[12], and the greater reliability path is selected for 

transmitting data from source to destination.  

𝑹𝒑𝒂𝒕𝒉 𝒊,𝑫𝒊𝒔 =𝑹𝒍𝒊𝒏𝒌(𝒊,𝒋) ∗ 𝑹𝒑𝒂𝒕𝒉(𝒋,𝑫𝒊𝒔𝒕)                         (1)                                                                             

In the eqn (1), 

 𝒊 𝒊𝒔  𝒔𝒐𝒖𝒓𝒄𝒆 𝒏𝒐𝒅𝒆,  𝑫𝒊𝒔 𝒊𝒔 𝒅𝒆𝒔𝒕𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒏𝒐𝒅𝒆 
The node reliability value is determined as follows, based on 

the path reliability value. 

𝑹𝒍𝒊𝒏𝒌(𝒊,𝒋) =  𝟏−∝ 𝑹𝒍𝒊𝒏𝒌 𝒊,𝒋 +∝ 𝑿𝒊                            

                                                 (2) 

In the eqn (2),  

∝ 𝒊𝒔 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒆𝒅 𝒂𝒔 𝒕𝒉𝒆 𝒂𝒗𝒆𝒓𝒂𝒈𝒆 𝒘𝒆𝒊𝒈𝒉𝒕𝒊𝒏𝒈  
𝒇𝒂𝒄𝒕𝒐𝒓  𝒐𝒇 𝒕𝒉𝒆 𝒏𝒐𝒅𝒆 

Depending on the route reliability value, the node reliability 

value is determined as follows. 

𝑿𝒊 =
𝑵𝒂𝒄𝒌𝒔

𝑵𝑻𝒓𝒂𝒏𝒔
                                                             (3) 

In the above eqn (3),  

𝑹𝒑𝒂𝒕𝒉 𝒊,𝑫𝒊𝒔  𝒊𝒔 𝒕𝒉𝒆 𝒓𝒆𝒍𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒑𝒂𝒕𝒉 𝒃𝒆𝒕𝒘𝒆𝒆𝒏  

𝒏𝒐𝒅𝒆 𝒊 𝒕𝒐 𝒅𝒆𝒔𝒕𝒊𝒏𝒂𝒕𝒊𝒐𝒏 

𝑹𝒍𝒊𝒏𝒌(𝒊,𝒋) 𝒊𝒔 𝒕𝒉𝒆 𝒍𝒊𝒏𝒌 𝒃𝒆𝒕𝒘𝒆𝒆𝒏  𝒏𝒐𝒅𝒆 𝒊 𝒂𝒏𝒅 𝒋.  

The average weighting factor is 0.4,  

𝑵𝒂𝒄𝒌𝒔 𝒊𝒔 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒆𝒅 𝒂𝒔 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 

𝒂𝒄𝒌𝒏𝒐𝒘𝒍𝒆𝒅𝒈𝒆𝒎𝒆𝒏𝒕 𝒓𝒆𝒄𝒆𝒊𝒗𝒆𝒅 𝒇𝒐𝒓 𝒑𝒂𝒄𝒌𝒆𝒕𝒔 

𝑵𝑻𝒓𝒂𝒏𝒔 𝒊𝒔 𝒅𝒆𝒏𝒐𝒕𝒆𝒅 𝒂𝒔 𝒕𝒉𝒆 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒂𝒄𝒌𝒆𝒕 𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒕𝒕𝒆𝒅. 

The selected path is further optimized by applying the 

fireflies’ ant approach [13] because it used to detect the 

optimized and reliable path 

from source to destination 

with effective manner. From 
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the selected path, its probability value is computed as 

follows, 

𝑷𝒊
𝒌 𝒕 =  

 𝒕𝒊 𝒕  
𝜶 𝒏𝒋 

𝜷

  𝒕𝒊 𝒕  
𝜶 𝒏𝒋 

𝜷
𝝁

       𝒊𝒇 𝒊  𝝐𝒋𝒌             (4)                                          

where 𝒋𝒌 is the set of selected path information, t and n are 

the reliability value of node and link, and  α,β is the heuristic 

information. Based on the probability value, distance 

between two selected path is computed by Minkowski 

distance measure [14] that helps to determine the 

attractiveness or quality of the path that is estimated as 

follows. 

𝒂𝒕𝒕𝒓𝒂𝒄𝒕𝒊𝒗𝒆𝒏𝒆𝒔𝒔 =    𝒙𝒊 − 𝒚𝒊 
𝒑𝒏

𝒊=𝟏  
𝟏

𝒑             (5)  

Where 𝒏 represents the number of selected path set and 𝒑 is 

the Minkowski distance inequality values. After computing 

the quality of the path, the direction change of path is 

examined as follows. 

𝑭𝒊𝒋
𝒅 = 𝑮(𝒕)

𝑴𝒊 𝒕 ∗𝑴𝒋 𝒕 

(𝑫𝒊𝒋 𝒕 )𝒏+𝜺
   (6) 

In the above Eq. (6), 𝑭𝒊𝒋
𝒅  represents the magnitude of the 

path on  i and j in the d
th

 dimension. 

G(t) is the gravitational force in a given time t 𝑴𝒊 𝒕  and 

𝑴𝒋 𝒕   are the two different path's mass values. 𝑫𝒊𝒋 𝒕  is the 

distance from the two roads. The optimized path from the 

computed path information is chosen based on the following 

fitness value, 

𝑭𝒊
𝒅 𝒕 =  𝒓𝒂𝒏𝒅𝒋𝑭𝒊𝒋

𝒅  𝒕 𝒋𝝐𝒌−𝒃𝒆𝒔𝒕 𝒋≠𝒊   (7) 

In the above Eq. (7), 𝒓𝒂𝒏𝒅𝒋 is a random number with a 

value between 0 and 1. The route and link are selected based 

on the aforementioned discussions, where sensible data are 

effectively transmitted from source to destination. Together 

with this chosen path, node energy use will be determined to 

prevent a connection failure, node failure, network failure, 

etc. Next, the whole node in the network and the distance 

from origin to destination must be controlled. The energy 

factor for choosing the next hop value from the neighboring 

table is considered from the measured distance 

calculation.In addition to this link cost value is computed as 

follows,  

𝑪𝒖𝒗 = 𝒎𝒊𝒏 𝑹𝑬𝒖 − 𝑬𝒕𝒙 , 𝑹𝑬𝒗 − 𝑬𝒓𝒙                       (8)                                            

In the eqn (8),  

𝑬𝒕𝒙 𝒊𝒔 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒆𝒅 𝒂𝒔 𝒕𝒉𝒆 𝒏𝒐𝒅𝒆 𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝒄𝒐𝒔𝒕 
𝑬𝒓𝒙 𝒊𝒔 𝒕𝒉𝒆 𝒓𝒆𝒄𝒆𝒑𝒕𝒊𝒐𝒏 𝒄𝒐𝒔𝒕 𝒇𝒐𝒓 𝒏𝒐𝒅𝒆, 

𝑹𝑬𝒖 𝒂𝒏𝒅 𝑹𝑬𝒗 𝒊𝒔 𝒓𝒆𝒔𝒊𝒅𝒖𝒂𝒍 𝒆𝒏𝒆𝒓𝒈𝒚 𝒐𝒇 𝒕𝒉𝒆 𝒏𝒐𝒅𝒆 . 
Based on the link cost, residual energy value, the selected 

next hop nodes are ordered in the tree structure that helps to 

transmit the bio-sensor data without any data loss. The tree 

improvement arrange uses the connection accessibility, 

vitality utilization factor, in view of these qualities, the 

approaching hubs are powerfully include the system for 

dispensing with the rowdiness exercises. At long last, the 

built tree has been looked after simentanously, if the 

neighboring hub does not give any Reaction, considered to 

be the dead center, was expelled from the tree stage at that 

point. Therefore, the tree is preserved by comparing the 

remaining vitality and an estimate of the edge and relation 

of the device is conceived so that the data can be efficiently 

transferred from source to target. Then the steps of Fireflies 

Ant optimized reliable quality awareness energy efficient 

routing protocol (FAORQEER) based bio-medical data 

transmission process is discussed as follows. 

Algorithm 

Step 1: Gather the bio-medical sensor device based medical information. 

Step 2: Analyze the incoming information and divided according to ordinary packet, middle packet and emergency packets.  
Step 3: Calculate the path reliability value from the neighboring table information that is defined as follows, 

𝑹𝒑𝒂𝒕𝒉 𝒊,𝑫𝒊𝒔 =𝑹𝒍𝒊𝒏𝒌(𝒊,𝒋) ∗ 𝑹𝒑𝒂𝒕𝒉(𝒋,𝑫𝒊𝒔𝒕) 

Step 4: The computed node reliability is compared with neighboring node reliability value and choose the high reliability value related path. 

Step 5: After that compute the link reliability value as follows, 

𝑹𝒍𝒊𝒏𝒌(𝒊,𝒋) =  𝟏−∝ 𝑹𝒍𝒊𝒏𝒌 𝒊,𝒋 +∝ 𝑿𝒊    

Step 6: Based on the probability value, the weighted average moving value is determined and selected path probability value is computed as 

follows, 

𝑷𝒊
𝒌 𝒕 =  

 𝒕𝒊 𝒕  
𝜶 𝒏𝒋 

𝜷

  𝒕𝒊 𝒕  
𝜶 𝒏𝒋 

𝜷

𝝁

       𝒊𝒇 𝒊  𝝐𝒋𝒌   

Step 7: According to the probability value, the distance between two path is measured as follows, 

𝒂𝒕𝒕𝒓𝒂𝒄𝒕𝒊𝒗𝒆𝒏𝒆𝒔𝒔 =    𝒙𝒊 − 𝒚𝒊 
𝒑

𝒏

𝒊=𝟏

 

𝟏
𝒑 

 

Step 8: Then the direction change of the path is estimated as follows. 

𝑭𝒊𝒋
𝒅 = 𝑮(𝒕)

𝑴𝒊 𝒕 ∗ 𝑴𝒋 𝒕 

(𝑫𝒊𝒋 𝒕 )𝒏 + 𝜺
 

Step 9:  From the path direction, optimal path has been selected based on the fitness value that is computed as follows, 

𝑭𝒊
𝒅 𝒕 =  𝒓𝒂𝒏𝒅𝒋𝑭𝒊𝒋

𝒅 𝒕 

𝒋𝝐𝒌−𝒃𝒆𝒔𝒕 𝒋≠𝒊

 

Step 10: After selecting the path, link reliability value, energy consumption of the node is computed. 
Step 11: The computed node value, is organized in tree structure for making the transaction with level by level. 

Step 12: At long last tree has been kept up if the hub does not answer for any demand; it thought to be dead hub and disposed of from the tree. 

Else its neighboring quality is refreshed consistently and transmits the information. 

Based on the above algorithm, the bio-medical data has been 

continuously transmitted that improves the reliability and 

quality of the node that reduces the network failure, node 

failure and link failure. Then the efficiency of the system is 

computed as follows. 

II. RESULTS AND DISCUSSIONS 

This section analyzes the efficiency of the Fireflies Ant 

optimized reliable quality awareness energy efficient routing 

protocol (FAORQEER) in wireless body sensor network.  

The developed FAORQEER system implemented with the 

help of NS2 simulation tool which utilizes the real hospital 

scenario. Data have been obtained at a distance of 3 to 5 

meters and are tested using the following parameter for 

simulation shown in Table 1. The efficacy of this method 

will then be studied and compared to existing techniques 

such as LOCALMOR[ 15] and 

Energy Efficient Node 

Disjoined Multipath Routing 
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Protocol (EDEMRP) (Localized Multi-Objectives Routing 

Protocol) [18] 

Table 1. Simulation Parameters 

Parameters Values 

Simulation Area 250 m2 

Number of nodes 
47 node (40 sensor node, 3 sink node, 6 

relay node) 

MAC IEEE 802.15.4 

Packet size 40 bytes 

Transmission 

rate 
250kbps 

Frequencies 

band 
420MHz,868MHz, 2.4GHz 

Channel mode Log shadowing wireless model 

Evaluation 

Parameters 

Delay, Energy Utilization factor, packet 

delivery ratio 

Simulation time 400sec 

 

Based on the above simulation setup, the efficiency of 

Fireflies Ant optimized reliable quality awareness energy 

efficient routing protocol (FAORQEER) is analyzed in 

terms of using end to end delay, energy utilization and 

packet delivery ratio which is discussed as follows. 

End to End Delay 

The metric used to measure the time to taken for 

transmitting data from source to sink node which measured 

as follows, 

𝑫𝒆𝒍𝒂𝒚 = 𝑸𝑫 + 𝑷𝑫 + 𝑷𝑮𝑫                              (9)                                                                                         

Where, 

𝑸𝑫 𝒊𝒔 𝒕𝒉𝒆 𝒒𝒖𝒆𝒖𝒊𝒏𝒈 𝒅𝒆𝒍𝒂𝒚, 𝑷𝑫 𝒊𝒔 𝒑𝒓𝒐𝒄𝒆𝒔𝒔𝒊𝒏𝒈 𝒅𝒆𝒍𝒂𝒚 𝒂𝒏𝒅 𝑷𝑮𝑫 𝒊𝒔 𝒑𝒓𝒐𝒑𝒂𝒈𝒂𝒕𝒊𝒐𝒏 𝒅𝒆𝒍𝒂𝒚. 
Energy Utilization Factor 
EUF is used to evaluate efficiently measured data 

transmission by the power consumption function. 

𝑬𝑼𝑭 = 𝑬𝑼/𝑻𝑬 × 𝟏𝟎𝟎                                    (10)                                                                                                      

Packet Delivery Ratio 

Packet Delivery ratio is measure used to how effectively 

transmit the data to destination without making any delay. 

𝑷𝑫𝑹 =
𝑵𝒐 𝒐𝒇 𝒑𝒂𝒄𝒌𝒆𝒕𝒔 𝒕𝒓𝒂𝒏𝒔𝒎𝒊𝒕𝒕𝒆𝒅 𝒔𝒖𝒄𝒄𝒆𝒔𝒔𝒇𝒖𝒍𝒍𝒚

𝑵𝒐 𝒐𝒇 𝒑𝒂𝒄𝒌𝒆𝒕𝒔 𝒈𝒆𝒏𝒆𝒓𝒂𝒕𝒆𝒅
× 𝟏𝟎𝟎     

          (11)                                                                       

Packet Loss Ratio (PLR) 

Packet loss ratio is metric that used to measure how the 

method transmit the information without losing any 

important information while making data transaction from 

source to destination. 

According to the above metrics, the obtained end to end 

delay value is shown in table 2 

Table 2: End to End Delay 

 

 

End to End Delay 

Number 

of Nodes LOCALMOR EENDMRP FAORQEER 

10 57 52 32 

20 64 61 45 

40 79 65 53 

50 112 98 76 

70 147 121 85 

80 175 138 93 

100 210 169 104 

120 264 175 111 

. 

The above table 2, clearly indicates that FAORQEER 

protocol ensures the minimum dealy (74.87s-in average) 

when compared to the other methods such as LOCALMOR 

(138.5s) and EENDMRP (109.875s) while transmitting data 

from source to destination. Then the obtained delay value 

graphical representation is shown in figure 2. 

 
Figure 2: End to End Delay 

Fig. 2 above indicates that in contrast with the traditional 

methods LOCALMOR and EENDMRP, the FAORQEER 

method requires a minimal delay. The minimum delay also 

raises the bio-sensor data transfer ratio for the transmission 

method of data in accordance with that priority and indicates 

the quality obtained in Table 3. 

Table 3: Packet Delivery Ratio 

Number 

of Nodes LOCALMOR EENDMRP FAORQEER 

10 83 85 95.36 

20 86.4 87.9 95.67 

40 88.2 91.3 97.13 

50 87.5 93.2 98.24 

70 88.8 92.5 98.8 

80 89.1 94.3 99.2 

100 85.6 91.2 99.44 

120 83.8 92.2 99.76 

The above table 3, clearly shows that FAORQEER attains 

high packet delivery ratio (97.95%) compared to the other 

methods such as LOCALMOR (83.8%) and EENDMRP 

(92.5%) while transmitting bio-sensor data from source to 

destination. Then the obtained value is shown in figure 3. 

 
Figure 3: Packet Delivery Ratio 

 

 

Based on the above figure 3, shows that effective 

transmission of bio-sensor data (ordinary, emergency and 

middle packets) with high 

packet delivery ratio. Even 

though the method consumes 
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minimum energy when compared to other method which is 

shown in table 4. 

Table 4: Energy Utilization Factor 

Number 

of Nodes LOCALMOR EENDMRP FAORQEER 

10 3.5 4.1 1.98 

20 3.8 4.7 2.21 

40 4.1 5.2 2.32 

50 4.8 5.6 2.28 

70 5.3 6.4 3.21 

80 6.2 6.9 3.78 

100 7.2 8.3 4.23 

120 7.9 8.9 4.89 

 

The above table 4, clearly indicates that FAORQEER 

protocol ensures the high packet delivery by consuming 

lower energy (3.11J) when compared to the other methods 

such as LOCALMOR (5.5J) and EENDMRP (6.32J) while 

transmitting data from source to destination. Then the 

obtained value is shown in figure 4. 

 
Figure 4: Energy Utilization Factor 

 

Depending on the figure 4, it clearly shows that 

FAORQEER system utilizes minimum energy that shows 

that network ability to withstand their lifetime while 

transmitting biomedical data from source to sink node.  

Although the FAORQEER method transmits the data by 

consuming minimum energy it should avoid packet loss 

value and the computed value is shown in table 5. 

Table 5: Packet Loss Ratio 
Number 

of Nodes LOCALMOR EENDMRP FAORQEER 

10 53 42.4 15.6 

20 56.4 47.29 15.27 

40 58.2 41.33 17.23 

50 57.5 43.62 18.2 

70 56.8 45.5 18.18 

80 59.1 44.3 19.12 

100 55.6 41.2 19.04 

120 53.8 42.62 19.26 

 

The above table 4, clearly shows that FAORQEER attains 

minimum packet loss ratio (17.73%) compared to the other 

methods such as LOCALMOR (56.3%) and EENDMRP 

(43.53%) while transmitting bio-sensor data from source to 

destination. Then the obtained value is shown in figure 5 

 
Figure 5: Packet Loss Ratio 

 

Thus the Fireflies Ant optimized reliable quality awareness 

energy efficient routing protocol (FAORQEER) system 

efficiently transmits the patient information via the BWSN 

network with minimum delay, minimum energy and packet 

delivery ratio when compared to other routing methods.  

III. CONCLUSION 

This study examined Fireflies Ant for the broadcast of the 

bio-sensor data into wireless sensor networks and optimized 

reliable performance understanding of energy-efficient 

routing protocol (FAORQEER). At the time of data 

transmission, a reliability quality that helps to improve the 

sensitive overall process was examined according to the 

node and route.The reliability value is examined with the 

help of neighboring node information that minimize the data 

failures and other intermediate attacks. According to the 

reliability value, path has been selected and optimized path 

is chosen based on the fitness value. Based on the reliability 

value of node, link, energy consumption of the node is 

estimated to manage the network lifetime also reduce the 

data failure, network failure, node failure and link failure. 

Finally, the efficiency of the system is examined in terms of 

using simulation results in which FAORQEER attains 

minimum delay, low packet loss ratio that leads to enhance 

the overall packet delivery ratio also consumes minimum 

energy.  
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