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Abstract. The popularity and development of electric motorcycles are exploding. This is merely the beginning of 

what many predict will be the motorbike industry's fastest-growing sector.The next development in motorcycle 

technology is the electric motorcycle. High-point electric bikes that are lighter, economical, and enjoyable to ride 

may be easily offered to clients and partners globally by combining the superlative capabilities of a traditional 

motorbike with the most cutting-edge technologies now accessible. A future era of electric engines and regulators 

with "ultra-high efficiency, high power-to-weight, and lightweight" has been specifically created to advance a 

wide range of models. Due to the abundance of possibilities offered on the global market, conflicting situations 

can develop while choosing a certain motorcycle. There may not necessarily be a certain number of options 

available or there may be multiple alternatives to the original pick. The possibility of not having an acceptable 

option for the criterion exists as well. “Multiple Criteria Decision Making” is a technique designed for the 

optimization of problems with an “infinite or finite number of choices” and the MCDM technique “EDAS 

method” is used to optimize the process in this paper. The rank of “Revolt RV400 is fifth, Joy e-Bike Monster is 

ninth, Tork Kratos R is fourth, Komaki Ranger is third, Cyborg Bob is sixth, Odysse Evoqis is seventh, Oben Rorr 

is first, PURE EV eTryst 350 is eight, Pure ecoDryft is second”. The ranking order is “Oben Rorr> Pure 

ecoDryft> Komaki Ranger> Tork Kratos R> Revolt RV400> Cyborg Bob> Odysse Evoqis> PURE EV eTryst 

350”. Depending on EDAS research in this paper, it was discovered that among all sample electric motor 

vehicles, “Oben Rorr had the best overall performance while PURE EV eTryst 350 had the poorest”. 
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1. INTRODUCTION 

 
The next step in the development of motorcycles is the electric motorcycle. Peak-performing electrical bikes that are 

"lightweight, efficient, and exciting to ride may be easily offered to consumers and partners globally" by fusing the 

superlative capabilities of a traditional motorbike with the most cutting-edge technologies now accessible. a new wave 

of electric engines and controllers with extremely "high efficiency, high power-to-weight ratios, and lightweight" that 

are specifically made to advance a range of vehicles into a younger generation [1,2]. Many city dwellers, particularly 

those in Southeast Asia, have chosen motorcycles as their main mode of urban transit. In so many towns, a motorbike is 

a practical option for point-to-point commuting due to relatively large but evenly distributed inhabitants and job 

concentrations, congested streets, and an evenly dispersed road network. It is also a more economical option thanks to 

the low cost of Chinese bikes, loans, and cheap fuel. Motorcycles are space-efficient in terms of size and mobility, and 

their effectiveness is projected to rise as more motorcycles are used in traffic [3,4].  Shorter main roads in motorcycling 

cities like "Hanoi and Solo" frequently carry more traffic per track than expressways in American cities. The majority of 

motorists and commuters are accustomed to the bumper-to-bumper halt that occurs on crowded roads when there are a 

lot of motorcyclists present. Despite the misconception that riding a motorbike is a risky activity, motorbike cities with a 

high concentration of riders and bikers on the road make riding a motorcycle significantly less hazardous than it is in 

"the US and Europe" [5,6]. High reliance on motorbikes has drawbacks despite these benefits. Most significantly, cheap 

motorcycles cause large concentrations of local pollution that shorten lifespans and lead to dangerous respiratory 

ailments, especially in children and the elderly. Poor air purity, which has been linked to billions of ages of life wasted 

in Northern China and India, is mostly a result of the transportation industry. Even 4-stroke motors, which emit 

significantly fewer emissions than 2-stroke ones, worsen the quality of the local air. Ninety-five to ninety-nine per cent 

of the motorbike squadrons in "Hanoi and Ho Chi Minh City" are powered by four-stroke engines, although both cities 

have high levels of local pollution [7,8]. By switching from gas-powered to electric bikes, one of the main negative 
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effects of motorcycles would be reduced and regional purity of air would be improved. A switch to electric motorbikes 

could aid attempts to abandon fossil fuels, even though the impact on "global pollution and fossil fuel 

consumption" would rely on energy production and vehicle replacement [9,10]. Similar to a motorcycle propelled by 

gas, an electric motorcycle operates similarly. A conventional motorbike and an electric motorcycle are primarily 

distinguished by the absence of a gas engine in the electric motorcycle. Better convenience is offered by electric 

automobiles, which is not the case with gas-powered ones. Since electric motors in electric cars respond rapidly and 

offer higher performance, motorbikes are more responsive than traditional vehicles, have performance - improvement, 

and have digital communication. Additionally, they offer choices for charging stations that may be controlled by 

smartphone applications [11,12]. Due to the abundance of possibilities offered on the global market, conflicting 

situations can develop while choosing a certain motorcycle. There isn't always a fixed number of possibilities available 

or there may be multiple alternatives to the original pick. The possibility of not having an acceptable option for the 

criterion exists as well. " Multiple Criteria (MCDM) Making decisions" is a process created for evaluating issues where 

there is either an infinite or a finite number of options [13]. "Using the MCDM methodology and the EDAS method", a 

group of nine distinct electric motorcycles from different companies are evaluated along five distinct criteria, including 

"price, top speed, range, battery capacity, and time to fully charge". 

 

2. MATERIALS AND METHODS 

The EDAS technique's computational process can be characterized as very novel and is also built on tested 

methodologies utilised in certain well-known MCDM techniques, including "SAW, TOPSIS, and VIKOR" [14]. As a 

result, it is anticipated that the EDAS technique will eventually be able to have been used to deal with a variety of 

MCDM issues. However, a lot of real-world judgement issues arise in circumstances when it is impossible to identify 

with absolute certainty how alternatives should be rated and how important each criterion is. Conventional MCDM 

techniques that rely on using sharp rating levels in judgement are ineffective in these situations [15].  One could describe 

the EDAS as a recently proposed system. " Keshavarz Ghorabaee et al." also proposed a fuzzy variation of this 

approach. " The Positive Distance from Average (PDA) and the Negative Distance from Average (NDA") are the two 

deviation measures that serve as the foundation of the EDAS technique, and higher numbers of the PDA and lowered 

with the increase of the NDA are used to evaluate alternatives [16,17]. Select the characteristics that best define the 

decision possibilities for the given decision problem. It constructed the choice matrix X, which shows how different 

solutions fare in comparison to particular standards. 

          (1) 

 Weights for the criteria are expressed in equation 2. 

, where     (2) 

 The average result concerning all criteria must be computed using the formulas presented below, per the 

specification of the EDAS method: 

               (3) 

 The “positive distance from average (PDA)” is expressed in equation 4. Here B is “Beneficial criteria” and C is 

“non-beneficial criteria”. 

    (4) 

 The “negative distance from average (NDA)” is expressed in equation 5. Here B is “Beneficial criteria” and C is 

“non-beneficial criteria”. 

    (5) 
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 Applying equation 2 calculated by multiplying by factors 4 and 5, respectively, "the weighted sum of the positive 

and negative distances from the average solution for all options" is normalized. The below Equation calculates 

"weighted sums of the positive and negative distance". 

     (6) 

     (7) 

 The “weighted sum of the positive and the negative distance from the average solution for all alternatives” is 

normalized using equations 8 and 9. 

    (8) 

   (9) 

 The “average of the normalized weighted sum of the positive and negative distances from the average solution for 

all alternatives” is used to determine the “final appraisal score (ASi) for all alternatives”. 

      (10) 

where “0 ≤ ASi ≤ 1”. The alternative with “the highest appraisal score” is selected as the most preferred choice among 

the other preferred choice [18,19]. "Using the MCDM methodology and the EDAS method", a group of nine distinct 

electric motorcycles from different companies are evaluated along five distinct criteria, including "price, top speed, 

range, battery capacity, and time to fully charge". 

3. ANALYSIS AND DISCUSSION 

 

TABLE 1. Data Collected from Various Electric Motorcycles 

Electric bikes models 

Battery 

Capacity 

(kWh) 

Range 

(km) 

Top 

Speed 

(kmph) 

Price (in 

thousand 

rupees) 

Charging 

Time 

(hours) 

Revolt RV400 3.2 150 80 129.4 4.5 

Joy e-Bike Monster 2.8 75 25 102.249 4.5 

Tork Kratos R 4 180 105 192.499 5 

Komaki Ranger 3.6 200 80 114.999 6 

Cyborg Bob 2.88 110 85 114.999 5 

Odysse Evoqis 4.32 140 80 166.25 6 

Oben Rorr 4.4 200 100 99.999 2 

PURE EV eTryst 350 3.5 140 85 154.999 6 

Pure ecoDryft 3 135 75 99.999 3 

AVj 3.5222 147.7778 79.4444 130.5992 4.6667 

 

Table 1 shows the “Decision matrix for Data Collected from Various Electric Motorcycles”. The alternatives considered 

are “Revolt RV400, Joy e-Bike Monster, Tork Kratos R, Komaki Ranger, Cyborg Bob, Odysse Evoqis, Oben Rorr, 

PURE EV eTryst 350 and Pure ecoDryft”. The attributes are considered “Price, Top speed, Range, Battery Capacity and 

Time to fully charge”. “Top speed, Range and Battery Capacity” are beneficial attributes. “Price and Time to fully 

charge” are non-beneficial attributes. Then, “the corresponding average solution (AV) for all evaluation criteria” is 

calculated from equation 3 which can be seen in the last row of Table 1. 
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FIGURE 1. The performance of Electric Motor Vehicles 

Figure 1 represents the “Decision matrix for Data Collected of Various Electric Motorcycles”. The alternatives 

considered are “Revolt RV400, Joy e-Bike Monster, Tork Kratos R, Komaki Ranger, Cyborg Bob, Odysse Evoqis, Oben 

Rorr, PURE EV eTryst 350 and Pure ecoDryft”. The attributes are considered “Price, Top speed, Range, Battery 

Capacity and Time to fully charge”. “Top speed, Range and Battery Capacity” are beneficial attributes. “Price and Time 

to fully charge” are non-beneficial attributes.  

TABLE 2. PDA 

0.0000 0.0150 0.0070 0.0092 0.0357 

0.0000 0.0000 0.0000 0.2171 0.0357 

0.1356 0.2180 0.3217 0.0000 0.0000 

0.0221 0.3534 0.0070 0.1195 0.0000 

0.0000 0.0000 0.0699 0.1195 0.0000 

0.2265 0.0000 0.0070 0.0000 0.0000 

0.2492 0.3534 0.2587 0.2343 0.5714 

0.0000 0.0000 0.0699 0.0000 0.0000 

0.0000 0.0000 0.0000 0.2343 0.3571 

Table 2 displays the PDA corresponding to the evaluation criteria. “The positive distance from average (PDA) value” is 

calculated using “the average solution” from table 1 concerning “type of criteria (Beneficial criteria and non-Beneficial 

criteria)” as displayed in equation 4. 

TABLE 3. NDA 
0.09148 0.00000 0.00000 0.00000 0.00000 

0.20505 0.49248 0.68531 0.00000 0.00000 

0.00000 0.00000 0.00000 0.47397 0.07143 

0.00000 0.00000 0.00000 0.00000 0.28571 

0.18233 0.25564 0.00000 0.00000 0.07143 

0.00000 0.05263 0.00000 0.27298 0.28571 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00631 0.05263 0.00000 0.18683 0.28571 

0.14826 0.08647 0.05594 0.00000 0.00000 

Table 3 displays the NDA corresponding to the evaluation criteria. “The Negative distance from average (NDA) value” 

is calculated using “the average solution” from table 1 about “type of criteria (Beneficial criteria and non-Beneficial 

criteria)” as displayed in equation 5. 
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TABLE 4. Weight 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

0.20 0.20 0.20 0.20 0.20 

Table 4 shows the weights distributed to the alternatives. Here weights are equally distributed among evaluation 

parameters “Net profit margin %, Return on long-term fund %, Return on net worth %, Interest expended to total funds 

%, Operating expenses to total funds % and Interest expended to interest earned %”. The weights assigned to the test 

parameters add up to one. 

TABLE 5. Weighted PDA 

Weighted PDA SPi 

0.00000 0.00301 0.00140 0.00184 0.00714 0.01339 

0.00000 0.00000 0.00000 0.04342 0.00714 0.05056 

0.02713 0.04361 0.06434 0.00000 0.00000 0.13507 

0.00442 0.07068 0.00140 0.02389 0.00000 0.10038 

0.00000 0.00000 0.01399 0.02389 0.00000 0.03788 

0.04530 0.00000 0.00140 0.00000 0.00000 0.04670 

0.04984 0.07068 0.05175 0.04686 0.11429 0.33341 

0.00000 0.00000 0.01399 0.00000 0.00000 0.01399 

0.00000 0.00000 0.00000 0.04686 0.07143 0.11829 

Table 5 shows the data values of “the Weighted Positive Distance from the Average and the sum of the Weighted 

Positive Distance from the Average”. It is calculated using equation 6. “The weighted matrix of PDA” is calculated 

using the multiplication of the matrix of PDA from table 2 and the matrix of criteria weight W from table 4. Then “the 

sum of the weighted PDA values” is calculated corresponding to the alternates. 

 

TABLE 6. Weighted NDA 
Weighted NDA SNi 

0.01830 0.00000 0.00000 0.00000 0.00000 0.01830 

0.04101 0.09850 0.13706 0.00000 0.00000 0.27657 

0.00000 0.00000 0.00000 0.09479 0.01429 0.10908 

0.00000 0.00000 0.00000 0.00000 0.05714 0.05714 

0.03647 0.05113 0.00000 0.00000 0.01429 0.10188 

0.00000 0.01053 0.00000 0.05460 0.05714 0.12226 

0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

0.00126 0.01053 0.00000 0.03737 0.05714 0.10630 

0.02965 0.01729 0.01119 0.00000 0.00000 0.05814 

 

Table 6 shows the data values of “the Weighted Negative Distance from the Average and the sum of the Weighted 

Negative Distance from the Average”. It is calculated using equation 7. “The weighted matrix of PDA” is calculated 

using the multiplication of the matrix of PDA from table 3 and the matrix of criteria weight W from table 4. Then “the 

sum of the weighted NDA values” is calculated corresponding to the alternates. 
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TABLE 7. NSPi and NSNi value 
Electric bikes models NSPi NSPi 

Revolt RV400 0.04015 0.93384 

Joy e-Bike Monster 0.15164 0.00000 

Tork Kratos R 0.40512 0.60560 

Komaki Ranger 0.30107 0.79339 

Cyborg Bob 0.11360 0.63163 

Odysse Evoqis 0.14006 0.55792 

Oben Rorr 1.00000 1.00000 

PURE EV eTryst 350 0.04195 0.61566 

Pure ecoDryft 0.35478 0.78980 

 

Table 7 shows the normalized values of “the Weighted Positive Distance from the Average and the Weighted negative 

Distance from the Average”. SPi and SNi values are normalized by equations 8 and 9 using values from tables 5 and 6.  

 

 
FIGURE 2. NSPi and NSNi value 

 

Figure 2 shows a graphical representation of the normalized values of “the Weighted Positive Distance from the Average 

and the Weighted negative Distance from the Average”. SPi and SNi values are normalized by equations 8 and 9 using 

values from tables 5 and 6. 

TABLE 8.  ASi 
Electric bikes models ASi 

Revolt RV400 0.48700 

Joy e-Bike Monster 0.07582 

Tork Kratos R 0.50536 

Komaki Ranger 0.54723 

Cyborg Bob 0.37261 

Odysse Evoqis 0.34899 

Oben Rorr 1.00000 

PURE EV eTryst 350 0.32880 

Pure ecoDryft 0.57229 

 

Table 8 shows the final appraisal score of alternative electric motorcycles calculated by using 10. The final appraisal score 

values were calculated using the average of NSPi and NSNi. Here the final appraisal score for “Revolt RV400 is 

0.48699, Joy e-Bike Monster is 0.07581, Tork Kratos R is 0.50536, Komaki Ranger is 0.54722, Cyborg Bob is 0.37261, 

Odysse Evoqis is 0.34899, Oben Rorr is 1, PURE EV eTryst 350 is 0.32880 and Pure ecoDryft is 0.57229”. 
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FIGURE 3. Final appraisal score of alternative banks 

 

Figure 3 illustrates the final appraisal score of alternative electric motorcycles calculated by using 10. The final appraisal 

score values were calculated using the average of NSPi and NSNi. Here the final appraisal score for “Revolt RV400 is 

0.48699, Joy e-Bike Monster is 0.07581, Tork Kratos R is 0.50536, Komaki Ranger is 0.54722, Cyborg Bob is 0.37261, 

Odysse Evoqis is 0.34899, Oben Rorr is 1, PURE EV eTryst 350 is 0.32880 and Pure ecoDryft is 0.57229”. 

 

TABLE 9.  Rank 

Electric bikes models Rank 

Revolt RV400 5 

Joy e-Bike Monster 9 

Tork Kratos R 4 

Komaki Ranger 3 

Cyborg Bob 6 

Odysse Evoqis 7 

Oben Rorr 1 

PURE EV eTryst 350 8 

Pure ecoDryft 2 

 

Table 9 shows the final rank of alternative electric motorcycles calculated by using 10. In this instance, the options are 

listed in decreasing order by the "final assessment score (AS)". Here rank of “Revolt RV400 is fifth, Joy e-Bike Monster 

is ninth, Tork Kratos R is fourth, Komaki Ranger is third, Cyborg Bob is sixth, Odysse Evoqis is seventh, Oben Rorr is 

first, PURE EV eTryst 350 is eight, Pure ecoDryft is second”.  
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TABLE 4. The rank of electric motorcycles 

 

Figure 4 shows a graphical representation of the final rank of alternative electric motorcycles calculated by using 10. The 

options are listed here in order of descending of "the final appraisal score (AS)". Here rank of “Revolt RV400 is fifth, 

Joy e-Bike Monster is ninth, Tork Kratos R is fourth, Komaki Ranger is third, Cyborg Bob is sixth, Odysse Evoqis is 

seventh, Oben Rorr is first, PURE EV eTryst 350 is eight, Pure ecoDryft is second”. Depending on EDAS research in 

this paper, it was discovered that among all sample electric motor vehicles, “Oben Rorr had the best overall performance 

while PURE EV eTryst 350 had the poorest”. 

4. CONCLUSION 

The unification of electric engine drive technology and controls has sped up the evolution of the electric bike in a world 

where saving energy and environmental protection are rising issues. Electric motorcycles have a greater chance of 

replacing more polluting petrol motorbikes as battery technology advances and gas prices climb. Nevertheless, slightly 

over 50% of participants said they would never buy an electric motorcycle, irrespective of the cost or quality. A 

significant switch to electric bikes may also put too much strain on the electrical grid due to distribution and 

manufacturing constraints. Last but not least, motorbikes simply address pollutants while disregarding other detrimental 

effects of motorbikes and may exacerbate existing environmental concerns. Due to the abundance of possibilities offered 

on the global market, conflicting situations can develop while choosing a certain motorcycle. There may not always be a 

certain number of options available or there may be multiple alternatives to the original pick. The possibility of not 

having an acceptable option for the criterion exists as well. “Multiple Criteria Decision Making” is a technique designed 

for the optimization of problems with “an infinite or finite number of choices” and the MCDM technique “EDAS 

method” is used to optimize the process in this paper. The rank of “Revolt RV400 is fifth, Joy e-Bike Monster is ninth, 

Tork Kratos R is fourth, Komaki Ranger is third, Cyborg Bob is sixth, Odysse Evoqis is seventh, Oben Rorr is first, 

PURE EV eTryst 350 is eight, Pure ecoDryft is second”. Depending on EDAS research in this paper, it was discovered 

that among all sample electric motor vehicles, “Oben Rorr had the best overall performance while PURE EV eTryst 350 

had the poorest”. 
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