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Abstract:  

Owing to the rapid increase in data demand, the need for power saving in mobile communication is very important. This study proposes a 

combination of a zone-based technique, also known as the Zonal Based GrEEn (ZBGrEEn) algorithm, with the Lempel Ziv Welch (LZW) data 

compression algorithm in order to produce significantly more energy-efficient device-to-device (D2D) communication network. The system is 

modeled as a device- to-device communication between one primary transmitter (PT) and many primary receivers (PRs) located in various zones 

around the PT. The ZBGrEEn algorithm ensures that power allocation is optimally performed  to meet the target rate of each application needed 

by PRs. Both the transmission time and transmission power computed in the ZBGrEEn algorithm are minimized due to the reduced data size 

achieved by applying the LZW algorithm on the data. Simulation results show an increase in battery lifetime of mobile devices from 46.28% 

(achieved when ZBGrEEn algorithm is used alone) to 51% when ZBGrEEn is combined with LZW algorithm. It can be noted that implementing 

both ZBGreen and LZW algorithms lead to improved power allocation and energy efficiency. These improvements could be further enhanced 

by investigating the effect of other compression algorithm on the combined ZBGreen and LZW algorithms presented in this paper.  
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1. Introduction 

VER the years, the telecommunications industry has 

evolved to meet rising user demands [1]. During the past 

decade, there has been an increase in demand for wireless 

communication services, which now include video streaming, 

data applications, and telephony services [2]. This development 

has been accompanied by the widespread application of 

wireless access networks [3]. Since the emergence of 

smartphones, there has been an increase in demand for wireless 

data transmission. The global mobile data traffic increased by 

71 percent in 2017, reaching 11.5 exabytes per month, up from 

6.7 exabytes per month at the end of 2016. This amount was 

expected to increase sevenfold between 2017 and 2022, 

reaching 77 exabytes per month by 2022. Furthermore, it is 

projected that in 2022, 79% of mobile data traffic will be video, 

and there will be approximately 12.3 billion mobile devices, 

which surpasses the estimated global population for the year 

2022. 

A 1000-fold increase in capacity is predicted for the emerging 

5G wireless network as compared to the currently available 

 
 

network [4]. This development is projected to have a negative 

impact on energy consumption. This  

 

increase in energy consumption brings about an increase in the  

cost of operation. Also, it will lead to environmental challenges 

such as an increase in greenhouse gases emission [5]. These 

effects would include environmental hazards, as the 

telecommunication industry is responsible for 2% of the total 

CO2 in the atmosphere worldwide presently and is projected to 

increase by 4% by 2020. These growing emissions emanate 

from mobile devices, radio access networks, and the use of 

fossil fuels to power base stations [6, 7]. From a financial point 

of view, a substantial number of yearly operating expenses 

(OPEX) for a network provider is increased. For cellular 

networks not connected to the power grid, the expenditure on 

energy reaches up to 50% of the OPEX [8, 9]. Several 

technologies aid energy-efficient communication according to  

Wu et al. [4] who elaborates on millimeter Waves. Ultra-Dense 

Network (UDN) is another new technology that is gotten by 

extensively installing several types of base stations in hotspot 

locations. This may be considered a large version of 
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heterogeneous networks. 

Following the growing data rate, improving energy 

consumption efficiency in mobile Device-to-Device 

communication must be done. This is posing a serious 

challenge to researchers. However, compression techniques 

have shown significant power savings when utilized [10]. In 

addition to the carbon emissions into the environment and cost 

factor, other reasons for moving towards green communication 

include the increasing health concerns and also the battery life 

of devices. Although the telecommunication industry is 

growing at a very fast rate, battery technology is growing at a 

comparatively slower rate. The growth in battery capacity is 

about 1.5x per decade. With the drastic increase in multimedia 

communication, the battery of smartphones has become a major 

challenge to the industry. This calls for the user terminals to be 

efficient in energy consumption. Thus, the exponential increase 

in the number of users and the number of devices has sparked a 

surge in interest as regards the topic of low-power, energy-

efficient communication. 

A major reason for the lack of efficient use of energy from the 

above-stated problems according to [11] can be due to lack of 

optimal resource allocation in terms of efficient utilization of 

resources with reference to time, frequency, and space, lack of 

optimal network planning, non-utilization of renewable energy 

sources, as well as transmission of high data size. There is a 

lack of attention on the mobile device side of the equation when 

it comes to improving energy efficiency. Hence, the motivation 

for this research is to focus on the power saving of mobile 

devices in other to establish a balance in the entire wireless 

network's energy efficiency. In this regard, this study aims to 

improve mobile devices' battery lifetime by compressing the 

Data size using Lempel Ziv welch compression technique and 

overall Energy efficiency of the Device-to-Device 

communication network. Therefore, the objectives of the study 

are to design and analyze a model for collaborative device-to-

device communication, use Lempel Ziv Welch compression 

technique to reduce transmitted data size and transmit power, 

simulate the proposed model using Matlab, and evaluate the 

proposed model's performance with reference to energy 

efficiency and improved mobile battery lifetime. 

This remaining part of this work is organized as follows: section 

2 gave an overview of D2D communication and reviewed 

related works. Section 3 presents the approach used in this 

study; section 4 discusses the results while section 5 concludes 

the paper. 

 

2. LITERATURE REVIEW 

Device-to-device communication (D2D) is communication 

between devices within a close range. It can operate on the 

licensed and unlicensed frequency spectrum without passing 

through the core network. This technology makes it possible to 

achieve a higher throughput, lower latency, lower transmission 

power, higher data rate, higher energy efficiency as well as 

spectral efficiency [12]. This technology (D2D communication) 

aims to take advantage of the proximity between 

communicating devices to improve coverage. 

D2D communication will be able to provide a variety of 

services to end-users, such as public safety communication 

subject to infrastructure damage and proximity awareness. [13], 

2018). D2D communication can achieve four types of gains as 

follows: 

• Proximity gain: Using a D2D link, close-range 

communication allows for fast bit rates, low delays, and low 

power consumption. 

• Hop gain: When interacting via a base station, D2D 

transmission requires only a single link (one hop) instead of 

making use of uplink and downlink (two hops) resources. 

• Reuse gain: D2D and cellular links can share the same radio 

resources at the same time. 

• Pairing gain: user equipment (UE) can interface with the BS 

in cellular mode or directly in D2D mode, allowing for more 

flexible communication. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Standalone D2D communication scenario [14] 

 

2.1 Achieving Energy Efficiency 

One of the techniques for improving energy efficiency is 

spectrum sharing. Cellular networks have a dedicated licensed 

spectrum available for operation. Also, an unlicensed spectrum 

and various shared licensed spectrums are available for wireless 

communication. The radio spectrum is facing severe crowding, 

giving rise to the need for a dynamic spectrum allocation. 

Device-to-device communication is another technology that 

can achieve energy conservation in mobile wireless networks. 

[15] described a technology that gives an autonomous-

intelligent-mechanism that results in an energy and spectrum 

efficient systems as it aids in facilitating peer-to-peer networks. 

 

To ensure that the 5G network is both energy and spectrum-

efficient, mobile terminals (MT) are considered [16]. The 

authors employed Primary Transmitter (PT) transmission 

power optimization in a Spectrum Sharing (SS) network to 

prolong the battery life of the MT by situating the Primary 

Receivers in distinct zones. It is true that a powerful battery is 

available at the MTs. However, the capacity to bear multiple 

applications simultaneously, without having to recharge the 

handset is restricted [17]. The differentiation of zones is made 

on the foundation of the Primary transmitter → Primary 
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receiver (PT→PR) distance. The maximum distance of 

transmission for a D2D link is assumed to be 20m, which is also 

the assumed maximum PT→PR link distance and corresponds 

to the outermost zone [16]. The PT calculates the amount of 

power it needs to broadcast in order to meet the requested 

application rates from PRs, and then adjusts its transmitter 

power level proportionally in each zone. After serving a PR in 

a given zone, the PT iteratively serves the successive PRs in the 

various zones with the power that is left. Secondary transmitters 

(STs) and receivers (SRs) interact concurrently across the 

principal spectrum shared by the STs, and consume an equal 

amount of power in supporting the demanded applications over 

the ST →SR links. In addition, the remaining power levels of 

the STs are computed for their usage as an Amplifier and 

forward Relay in the event that the goal rates over the PT-PR 

connections are not fulfilled. Numerical results reveal that the 

efficiency of the proposed technique is confirmed and 

advantageous to the primary transmitter in terms of improved 

battery life. This brought about 46.28% in the battery lifetime 

enhancement. 

 

The authors of [18] considered a multiuser mobile-edge 

computing (MEC) system with energy and latency restrictions, 

hence they introduced a data compression technique. The 

offloaded data is first compressed to reduce its size before 

transmission occurs. Simulation shows that combining data 

compression with optimized computation offloading and 

resource allocation results in significant energy savings. Also, 

[19] acknowledged that energy saving in wireless devices has 

been a challenge, therefore, they developed a Lempel Ziv 

Welch-based data compression scheme to tackle this challenge. 

In [10], the authors tried to save power on mobile devices by 

compressing the original data size before transmitting. 

 

2.2 Compression Technique for Energy Efficiency in Mobile 

Communication 

Various compression techniques for mobile communication 

were investigated and Lempel Ziv Welch Algorithm was 

discovered to be a lossless compression technique with the best 

compression ratio. As a result of the forecast from [20] stating 

that video files would be the most requested data in 2022, it is 

important to devise a fast, efficient, and energy-saving means 

of transmitting such large files. Hence, the study in [21] is 

useful as the authors focused on Compressing video files using 

Lempel Ziv Welch (LZW) technique. Comparing LZW 

compression algorithm with Huffman algorithm, it was 

observed that LZW algorithm was more efficient and simpler 

with faster execution. 

 

From [22], it was stated that one of the most severe challenges 

experienced in IoT is the amount of power used during data 

transmission. To tackle the above challenge, they introduced 

Lempel Ziv welch compression technique prior to transmission 

of data. The technique is combined with Particle swarm 

optimization and deep neural network-based prediction model 

to achieve a compressive technique that is energy efficient with 

predictive model for IoT-based medical data collection and 

transmission. The combined LZW-PSO-DNN algorithm was 

investigated and found to achieve 98.4% accuracy in a 

compressed state. Analysis and performance evaluation of 

different lossless compression techniques such as run-length, 

LZW, Huffman, and Delta encoding were carried out by 

Gopinath and Ravisankar (2020) results show that Lempel Ziv 

Welch compression method shows better performance with a 

4:1 compression ratio, and space-saving. Also, [23] carried out 

a comparative study of various lossless compression 

techniques. LZW was observed to be the fastest since it could 

carry out encoding in a single pass as compared to Huffman 

coding which required double passes hence leading to a slow 

process. 

 

The compression ratio reveals the compression percentage 

made against the original file. It is the relative reduction in the 

size of the data represented by the compression algorithm. It is 

derived from the ratio of compressed file size to the 

uncompressed file size as shown in (1) [24] 

 

 

𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑛 =  
𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝐷𝑎𝑡𝑎 𝑆𝑖𝑧𝑒

𝑈𝑛𝑐𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑒𝑑 𝐷𝑎𝑡𝑎 𝑆𝑖𝑧𝑒
× 100%  

    (1) 

 

The greater the compression ratio, the lesser the resulting 

compression file, and ultimately, the better the compression 

result [25]. Also, studies from [21], indicate that the percentage 

compression of a video file is 24.54% 

 

3. METHODOLOGY 

After thorough research and feasibility study of the system was 

conducted, the steps in Figure 2 were taken to achieve the 

objectives while Table 2 defines the parameters used. 

 

 

 
 

Figure 2: Research procedure block diagram 

3.1 Technique for Energy Consumption Minimization 

The work of [16] would be improved further, and the system 

model in this scenario would comprise a single PT 
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communicating a compressed form of the original application 

data file size to its target PR. The system model was simulated 

using MATLAB. The goal is to minimize energy consumption 

by lowering the transmission time as a result of a compressed 

data size for transmission. 

 

Table 1: Parameters of the design 

Parameter Description Values 

𝑃𝑐 Circuit power 
consumption 

100mW 

𝑃𝑇max Primary transmitter 

maximum Power 

23dBm 

Pthreshold Threshold power 70mW 

Dmax Maximum Distance 20m 

 

Ap 

 

Requested 

Application 

Video(A1): 

100MB 

Voice(A2): 

50MB 
Text(A3): 200KB 

𝑅𝑚 

𝑇 

Maximum achievable 
data rate 

13.15Mbps 

𝐸𝑇 

𝑏𝑎𝑡𝑡𝑒𝑟𝑦 

Battery Energy 

consumption 

7.45Wh 

𝐼
𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 

𝑏𝑎𝑡𝑡𝑒𝑟𝑦 

Battery capacity 1960mAh 

Parameter Description Values 

𝑃𝑐 Circuit power 

consumption 

100mW 

𝑃𝑇max Primary transmitter 

maximum Power 

23dBm 

Pthreshold Threshold power 70mW 

Dmax Maximum Distance 20m 

 

Ap 

 

Requested 
Application 

Video(A1): 

100MB 

Voice(A2): 

50MB 
Text(A3): 200KB 

𝑅𝑚 

𝑇 

Maximum achievable 

data rate 

13.15Mbps 

 
MatLab software was used for the simulation of this work and the procedure is 

shown in the flowchart in Figure 3. 

 

The system setup have a PT at an initial position establishing 

D2D linkages with PRs positioned in four distinct zones named 

Z1 to Z4, each with three PRs. Each zone's distance from the 

PT is 5m, 10m, 15m, and 20m for Z1 to Z4, respectively. Ap is 

the set of applications requested by any ith PR1, PR2, and PR3 

in any nth zone (Z1-Z4), with R1, R2, and R3 target rates 

respectively. 

 

Application A1 which is a Video file has an original file size of 

100MB, Application A2 which is a Voice file has an original 

file size of 50MB, and Application A3 which is a text file has 

an original file size of 200KB [26]. 

 

At initialization, the system computes the PT optimal power to 

transmit at the Achievable data rate 𝑅𝐴𝑖 . Once this is achieved, 

the various application data files are compressed using Lempel 

Ziv welch compression technique. A threshold power, 

Pthreshold, of the mobile device (PT) is set to stop the PT from 

transmitting once it deduced that its power level will drop to the 

threshold value if transmission occurs. This is to ensure optimal 

use of PT battery power. 

 

 
Figure 3: Flowchart of battery power conservation using ZBGreen 

algorithm and LZW compression technique 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: System model 

The PT completes a transmission in zone 1 before transmitting 

to zone 2 until it gets to Zone 4. For each Zone, A1 is 

transmitted to PR1, A2 is transmitted to PR2, and A3 is 

transmitted to PR3 with priority in transmission given to A1 

before A2 and finally A3. 

Through the Global Positioning System (GPS), the PT's 

position from the PRs is calculated. For each zone, the zonal 

division helps establish the appropriate amount of energy. 
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4. RESULTS/FINDINGS 

Making use of optimal power for transmission using the 

maximum target rate, as shown in the Matlab simulation of 

Figure 5, less power is consumed than using maximum power 

for transmission to minimize battery power consumption. 

 

 
Figure 5:  Achieved data rate using optimal transmit power 

 

According to Table 2, the energy efficiency is calculated, using 

optimal power for transmission and the maximum achievable 

rate as described in [27] where the maximum data rate for each 

zone is given as 13.15Mbps and circuit power is assumed to be 

0.1W together with the optimal power required to transmit each 

application in a particular zone. The varying values for energy 

efficiency are depicted depending on the cumulative power 

requirement in a particular zone. 

 

4.1 Compressed Data Size Using LZW Compression Ratio 

Using equation 2, LZW compression ratio, a Video file is 

compressed by 24.54%, a Voice file is compressed by 36% and 

a text file is compressed by 56% as shown in Table 3. 

𝐸𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑

𝑗
= 𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑦

𝑇 𝑇𝑖,𝑛

𝑗
                                                     (2) 

4.2 Transmission Time using Original Data Size and LZW 

Compressed Data Size 

Energy consumed during data compression is considered by 

[28] where the transmission time for a 100Kb file is 

0.005seconds. Hence, Table 3 shows the amount of time it 

would take to transmit each file for compression. This will aid 

in accessing the viability of using the compression technique 

considering the total energy for compression. The time to 

transmit the Original Data size in [27] and the LZW compressed 

data size as depicted in Table 4 is calculated and compared. 

Considering the packets of file size (application) demanded in 

bits per packet, the maximum target rate is 13.15Mbps. 

Also, energy consumed during the compression of data is also 

considered by [28] where the transmission time for a 100Kb file 

is 0.005seconds. Numerical results show that the transmission 

time for the original data in each zone is higher compared to the 

time required to transmit the compressed data as shown in Table 

5. 

 

From Figure 6, it can be observed that, the transmission time is 

lower when the compressed data size is transmitted when 

compared with the transmission time of the original data size

 

Table 2: Energy efficiency using optimal power for transmission and maximum achievable data rate. 
Zone Data rate(Mbps) Transmission power for 

A1(W) 
Transmission power for 
A2(W) 

Transmission power for 
A3(W) 

Circuit 
power(W) 

Energy efficiency 
(Mb/J) 

Zone 1 13.15 0.001 0.001 0.001 0.1 127.6 

Zone 2 13.15 0.019 0.002 0.012 0.1 93.5 

Zone 3 13.15 0.1 0 0.01 0.1 62.6 

Zone 4 13.15 0 0 0.005 0.1 125.2 

 

Table 3:  Compressed file size using LZW compression ratio 
Type of file Compression 

ratio 

Compressed file 

Size 

Original file size 

Video File A1 24.54% 24.54MB 100MB 

Voice File A2 36% 18MB 50MB 

Text File A3 56% 112KB 200KB 

 

 

Table 4: Time to process compression in each zone for each demanded application. 
  Time(s)   
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 Zone 1 Zone 2 Zone 3 Zone 4 

A1 (100MB) 5 5 5 0 

A2 (50MB) 2.5 2.5 0 2.5 

A3 (200KB) 0.01 0.01 0.01 0 

Table 5: Comparison of Transmission time ( Ttx ) for each demanded application at different zones for original and 

compressed data 
Zone 1 Zone 2 Zone 3 Zone 4 

 Ttx of 

origina l 

data 

(s) 

Ttx of 

compres sed 

data 

(s) 

Ttx of 

original data 

(s) 

Ttx of 

compres sed 

data 

(s) 

Ttx of 

original data 

(s) 

Ttx of 

compres sed 

data 

(s) 

Ttx of 

original data 

(s) 

Ttx of 

compres sed 

data 

(s) 

A1 60.8 14.93 60.8 14.93 60.8 14.93 0 0 

A2 30.4 10.95 30.4 10.95 0 0 30.4 10.95 

A3 0.12 0.068 0.12 0.068 0.12 0.068 0 0 

Table 6: Energy consumed in Wh using transmission time for original data size (OD) 

 Battery Energy 

consumption(Wh) 

Transmission time (s) Energy consumed(Wh) 

Zone 1 7.45 91.32 0.18 

Zone 2 7.45 91.32 0.18 

Zone 3 7.45 60.92 0.13 

Zone 4 7.45 30.4 0.06 

 

 

 
 

Figure 6: Graph of Transmission time against original data 

(OD) size and compressed data (CD) size 

 

3 Energy Consumed for Processing Compression, 

Transmitting using Original Data Size, and Transmitting using 

Compressed Data Size 

 

 

 

 

In order to determine if the packet data has an impact on the 

energy used up during transmission by the Primary Transmitter, 

the time, for transmitting each demanded application in a 

particular zone and the primary transmitter battery usage, are 

considered based on energy consumption. 

Tables 6, 7, and 8 show the energy consumed in processing 

compression, transmitting the original and compressed data, 

respectively. From Table 6-8, the Energy consumed in Wh is 

calculated using (2).  The battery energy consumption (𝐸𝑇 ) 

is given as 7.45Wh in [27] and the values of transmission time 

are obtained from the summation of the transmission time for 

each application in a particular zone in Table 3 using equation 

(3). From Figure 7, comparing the energy consumed when the 

original data size is transmitted versus energy consumed when 

the compressed data size is transmitted, it can be observed that 

the energy consumed for each zone using compressed data size 

is lesser than the energy consumed using the original data size. 

𝑇𝑖,𝑛 = ∑ −
𝑃𝑛𝐵𝑛

𝑅𝑇
𝐴𝑖                                                       (3) 

 

 

The value for energy consumed in Wh is gotten from Table 6, 

the value for battery capacity is given as 1960mAh by [27] 

while the battery current for each zone is obtained from 

equation (4). 
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𝐼𝑇,𝑛

𝑗
= √

𝐸
𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑖,𝑗)×𝐼𝑏𝑎𝑡𝑡𝑒𝑟𝑦 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

2
𝑗

𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑦
𝑇                                (4) 

 

 

 

Table 7: Energy consumed for processing compression 

 
Battery Energy 

consumption (Wh) 

Transmission time 

(s) 

Energy consumed(Wh) 

Zone 1 7.45 7.51 0.02 

Zone 2 7.45 7.51 0.02 

Zone 3 7.45 5.01 0.01 

Zone 4 7.45 2.5 0.005 

 

Table 8: Energy consumed in Wh using transmission time for Compressed data size (CD) 

 

Battery Energy 

consumption (Wh) 

Transmission 

time (S) 

Energy 

consumed(Wh) 

Total Energy consumed from 

processing and 

transmission(Wh) 

Zone 1 7.45 25.95 0.05 0.07 

Zone 2 7.45 25.95 0.05 0.07 

Zone 3 7.45 14.99 0.03 0.04 

Zone 4 7.45 10.95 0.02 0.025 

 

Table 9:  Battery lifetime in hours for Zbgreen Algorithm 

 Energy consumed 

(Wh) 

Battery capacity 

(mAh) 

Battery current drawn 

for zonewise 

transmission(mAh) 

Battery life(h) 

Zone 1 0.18 1960 0.30 18.57 

Zone 2 0.18 1960 0.30 18.57 

Zone 3 0.13 1960 0.25 19.48 

Zone 4 0.06 1960 0.18 21.62 

 

Table 10:  Battery lifetime in hours for compressed Data size 

 Energy consumed 

(Wh) 

Battery capacity 

(mAh) 

Battery current drawn for 

zone-wise 

transmission(mAh) 

Battery lifetime(h) 

Zone 1 0.07 1960 0.19 21.22 

Zone 2 0.07 1960 0.19 21.22 

Zone 3 0.04 1960 0.14 23.60 

Zone 4 0.03 1960 0.12 27.70 

 

 

4.4 Battery Lifetime of Primary Transmitter 

As a result of reduced energy consumption in each zone using 

the compressed data size, the impact on the battery lifetime of 

the primary transmitter is also calculated using (2) 
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𝐵𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒 =
𝐼𝑏𝑎𝑡𝑡𝑒𝑟𝑦

𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐼𝑃𝑇
𝑗 × 0.7                                                (5) 

Where 𝐼𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 is the primary transmitter battery capacity 

and 𝐼𝑗 is the primary transmitter 𝑏𝑎𝑡𝑡𝑒𝑟𝑦 𝑃𝑇 battery current 

and 0.7 represents external factors that can affect the battery life 

of mobile devices [16].  

The battery life in hours is calculated for Zbgreen algorithm in 

Table 9 using equation (5) while that of the compressed data is 

given in Table 10. 

 

 
4.5 Prolonged Battery Lifetime of Primary Transmitter 

 

 

From Figure 8, which is a plot of the battery life in hours 

obtained from Tables 8 and 9 against the different zones where 

various PRs are located. As stated in [26], every user in the 

network has an initial battery lifetime of 14 hours which is fully 

charged. It can be observed that the battery life is further 

prolonged when the transmission is done with values obtained 

using the compressed data size as compared to using values 

from the original data size of Zbgreen algorithm. The original 

data size of Zbgreen Algorithm has a battery lifetime 

enhancement of approximately 46.28% which is depicted with 

the blue line in Figure 8, while the compressed data size 

algorithm led to a further increase in battery lifetime by 

approximately 51% which is depicted with the orange line. 

 

 
 

Figure 8: Battery lifetime of the PT in hours when original Data size is 

transmitted compared to transmitting the compressed data size 

 
5. CONCLUSION 

In conclusion, smartphones are relevant in enabling device-

to-device communication. Mobile users expect a wide variety 

of multimedia services that require low to high data rates and 

quality experience everywhere and at any time. This increased 

demand for data increases energy consumption, which results 

in a rapid depletion of mobile device power. On the other hand, 

in a 5G wireless network, as considered in this work, using the 

achievable rate, optimal transmit power, and a compressed data 

size in Device-Device communication, an algorithm combining 

two energy-efficient techniques has been developed. The zonal-

based green (Zbgreen) algorithm which focuses on the optimal 

zone-wise transmission of demanded applications with 

different file sizes is combined with Lempel Ziv welch 

compression technique to further reduce the original Zonal 

based green algorithm file size before transmitting to the 

intended Receiver. The performance of the system using only 

zonal-based Green Algorithm versus its combination with 

Lempel Ziv welch compression technique is compared and 

evaluated. While Zbgreen algorithm alone gave 46.28% battery 

life enhancement, the combined algorithm gave 51% without 

sacrificing service quality. From the outcome of this study, it is 

suggested that further studies can be done to investigate the 

effect of other compression techniques to get a higher 

percentage of power-saving on mobile devices. Also, in 

addition to data compression, the effect of energy harvesting 

combined with the algorithm in this paper can be investigated 

for additional power savings. 

 

REFERENCES 

 
[1]  W. Wang, H. Li, Y. Liu, W. Cheng, & H. Qin, "Caching 

deployment based on energy efficiency in device-to-device 

cooperative networks," International Journal of Distributed 

Sensor Networks, 2020, pp. 1550147720984659. 

[2]  S. Sajeev & R. Rolly, "Power optimization in Application based 

D2D communication," Advances in Communication Systems and 

Networks, J. Jayakumari, G. Kariagiannidis, M. Ma, & S. A. 

Hossain, Eds., Singapore: Springer, 2020, pp. 99-113. 

[3]  M. Ismail, W. Zhuang, E. Serpedin, & K. Qarade, "A Survey on 

Green Mobile Networking: from the perspective of network 

operators and mobile users," IEEE Communications Surveys & 

Tutorials, 2013, pp. 1-24. 

[4]  Q. Wu, G. Y. Li, W. Chen, D. W. Ng, & R. Schober, "An overview 

of sustainable green 5G networks," IEEE Wireless 

Communications, 2017, p. 9. 

[5] M. Ismail & W. Zhuang, "Network cooperation for energy saving 

in green radio communication," IEEE Wireless Communication, 

2011, pp. 1-6. 

[6] Humar, X. Ge, X. Lin, & M. J. Min, "Rethinking energy efficiency 

models of cellular networks with embodied energy," IEEE 

Network, 2011, pp. 1-9. 

[7] D. Feng, C. Jiang, G. Lim, L. Cimini, G. Feng, & G. Y. Li, "A 

survey of Energy efficient wireless communications," IEEE 

Communication Surveys Tutorials, vol. 15, issue 1, 2013, pp. 1-11.  

[8] E. Oh, B. Krishnamachari, X. Liu, & Z. Niu, "Towards dynamic 

energy efficient operation of cellular network infrastructure," IEEE 

Communication Magazine, vol. 49, issue 6, 2011, pp. 1-6. 

[9] Y. S. Soh, T. Q. Quek, M. Kountouris, & H. Shin, "Energy efficient 

heterogeneous cellular networks," IEEE Journal Selected Areas 

Communication, vol. 31, issue 5, 2013, pp. 840-850.  

[10] B. Ruxanayasmin, B. A. Krishna, & T. Subhashini, 

"Implementation of data compression techniques in mobile Ad hoc 

networks," International Journal of Computer Applications, vol. 

80, issue 8, 2013, p. 5. 



COVENANT JOURNAL OF ENGINEERING TECHNOLOGY(CJET), VOL. 8, NO.2, DECEMBER 2024; DOI: XXX XXXX XXX 

67 

 

[11] P. Gandotra, R. K. Jha, & S. Jain, "Green Communication in 

Next Generation Cellular Network: A survey," IEEE Access, 5, 

2017, pp. 11727-11758.  

[12] M. K. Pedhadiya, R. K. Jha, & H. G. Bhatt, "Device to device 

communication: A survey," Journal of Network and Computer 

Applications, 2019, pp. 71-89  

[13] F. B. Idris, "Resource allocation for energy efficient device to 

device communication," University of Manchester, Manchester, 

2018. 

[14] M. Haus, M. Waqas, Y. A. Ding, Y. Li, S. Tarkoma, & J. Ott, 

"Security and privacy in device-to-device (D2D) communication: 

A review," IEEE Communications Surveys & Tutorials, 2017, pp. 

1054-1079.  

[15] P. Pawar & A. Trivedi, "Device to device based IoT system: 

benefits and challenges," IETE Technical Review, 2019, pp. 362-

374. 

[16] P. Gandotra, R. K. Jha, & S. Jain, "Prolonging User Battery 

Lifetime using Green Communication in Spectrum shared 

network," IEEE Communications Letters, vol. 22, issue 7, 2018, 

pp. 1490-1493. 

 [17] N. Nithi & A. J. Wijnga, "Smart power management for mobile 

Handsets," Bell Labs Technical Journal, vol. 15, issue 4, 2011, pp. 

149-168. 

[18]  D. Xu, Q. Li, & H. Zhu, "Energy-Saving Computation Offloading 

by Joint data compression and resource allocation for mobile edge 

computing," IEEE Communication Letters, 2019, pp. 704-707. 

[19] B. R. Stojkoska & Z. Nikolovski, "Data Compression for Energy 

Efficient IoT solutions," 25th Telecommunication Forum 

(TELFOR), 2017, pp. 1-4.  

[20] R. Pepper, "Cisco Visual Networking Index (VNI) Global 

Mobile Data Traffic Forecast Update," Cisco, Tech. Rep., Feb. 

2013. Accessed: Jul. 10, 2019. [Online]. Available: 

https://www.gsma.com/spectrum/wpcontent/uploads/2013/03/Cis

co_VNI-global-mobile-data-traffic-forecastupdate. 

[21]  K. Khedekar, A. Kadu, N. Raut, S. Deshmukh, A. Kale, & A. 

Lohar, "Effective Compression of Digital Video using LZW," 

International Journal of Creative Research Thoughts (IJCRT), 

6(2), 2018, pp. 2320-2882 

[22] R. Bharathi & T. Abirami, "Energy efficient compressive sensing 

with predictive model for IoT based medical data transmission," 

Journal of Ambient Intelligence and Humanized Computing, 2020, 

pp. 1-12  

[23] A. A. Rajput, R. A. Rajput, & P. Raundale, "Comparative Study 

of Data Compression Techniques," International Journal of 

Computer Applications, 2019, pp. 15-19. 

[24] A. Gopinath & M. Ravisankar, "Comparison of lossless data 

compression techniques," 2020 International Conference on 

Inventive Computation Technologies (ICICT), 2020, pp. 628-633.  

[25] L. A. Fitriya, T. W. Purboyo, & A. L. Prasasti, "A Review of 

Data Compression Techniques," International Journal of Applied 

Engineering Research, vol. 12, issue 19, 2017, pp. 8956-8963. 

[26] P. Gandotra & R. J. Kumar, "Zonal-based green algorithm for 

augmenting the battery life in spectrum shared networks via D2D 

communication," IEEE Transactions on Vehicular Technology, 

vol. 68, issue 1, 2018, pp. 405-419. 

[27] P. Gandotra, R. K. Jha, "Device-to-device communication in 

cellular networks: A survey," Journal of Network and Computer 

Applications, vol. 71, 2016, pp. 99-117. 

[28] M. H. Btoush & Z. E. Dawahdeh, "A complexity analysis and 

entropy for different data compression algorithms on text files," 

Journal of Computer and Communications, 2018, pp. 301-315. 
 
 

https://www.gsma.com/spectrum/wpcontent/uploads/2013/03/Cisco_VNI-global-mobile-data-traffic-forecastupdate
https://www.gsma.com/spectrum/wpcontent/uploads/2013/03/Cisco_VNI-global-mobile-data-traffic-forecastupdate



