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ABSTRACT 
 

Dispatch system is one critical aspect in online motorcycle taxi system. Dispatch system affects both 
customer satisfaction and driver’s productivity.  In online taxi system, nearest driver method is applied in 
most dispatch system. Meanwhile, FIFO method is applied in most taxi stands, such as in airport, railway 
station, etc.  In this paper, we propose new dispatch system by combining nearest driver method and FIFO 
method. There are three combination methods. In the first method, both FIFO and nearest driver methods 
are weighted and then they are summed. Pickup request then will be allocated to the driver with the highest 
value of the summation. In the second method, pickup request will be allocated to the available driver with 
the highest idle time in certain broadcast area. If there are more than one drivers, the pickup request will be 
allocated to the nearest driver with the same idle time. In the third method, both driver’s idle time and 
driver-passenger distance are divided into certain classes. Each class is scored. Then, driver’s idle time 
score is summed with driver-passenger distance score. Pickup request is allocated to the driver who has 
highest score. Based on the simulation result, when the driver-passenger distance factor is dominant, 
weighted nearest driver-FIFO method is better than the existing nearest driver method. When the broadcast 
range is 0.5 kilometer, serial FIFO-nearest driver method is better than the nearest driver method. 

Keywords: Motorcycle Taxi, Dispatching System, FIFO, Nearest Driver 
 
1. INTRODUCTION  
 

Nowadays, online motorcycle taxi service 
is popular in Indonesia and it started rapid growth 
in 2015 [1]. All of the online motorcycle taxi 
service providers are company, such as: Go-Jek [1], 
Uber [2], Grab [1,3], etc. The penetration of mobile 
device and Google Map service make this service 
possible. The increasing of online motorcycle taxi 
service has harmed the existence of traditional car 
and motorcycle taxi [1]. In online system, booking 
process is much easier than the traditional system 
by phone request. When passenger creates pickup 
request, the precise pickup and destination locations 
are sent to the system and then transmitted to the 
driver. 

  
One critical aspect in online motorcycle 

taxi service is dispatch system [4-11,16]. By 
dispatch system, passenger’s pickup request will be 
allocated to the available driver [4]. By allocating 
the passenger to the correct driver, customer’s 
satisfaction and driver’s productivity can be 
maintained [4]. Nowadays, GPS has been used in 
taxi dispatch system [4,7,8,9,10,11,12,18] so that 
pickup location can be detected more precisely. In 

some online motorcycle taxi systems, the dispatch 
result is mandatory. It means that driver has to 
accept the pickup request that is transmitted to him 
by the dispatcher or he will receive penalty.  

 
The most common method that is adopted 

by online motorcycle taxi provider is nearest driver 
concept [4,7,12]. It means that the passenger will be 
picked up by the nearest driver around him. The 
reason is the nearer the driver to the passenger, 
passenger’s waiting time will be lower and driver’s 
pickup distance will be shorter [4]. It means that 
driver can reduce the wasted fuel because pickup 
cost is not charged to the passenger.  

 
In the nearest driver model, the problem is 

the driver’s idle time. One driver may wait for 
longer time until he got the pickup order while 
other drivers may wait for shorter time. Even the 
driver have waited for longer time, if he stays in 
less strategic location, the pickup order will be 
allocated to the driver whose location is more 
strategic even the difference is not significant. So, 
fairer dispatch system should be developed by 
improving the nearest driver method so that driver 
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whose location is little bit farther has bigger pickup 
order opportunity. 

 
Meanwhile, in conventional taxi dispatch 

system, First In First Out (FIFO) model is a 
common method [20,21], especially in taxi stand. 
Taxi stand model is easily founded in airport, 
railway station, mall, etc. In the queue, a passenger 
will be allocated to the driver who joins the queue 
in the earliest time. This method is fair for 
passenger too because as far as there is taxi in the 
queue, passenger’s waiting time is zero. So, the 
research question is how to combine nearest driver 
model and FIFO model in online motorcycle taxi 
dispatching system so that there is balance situation 
between passenger waiting time and driver idle 
time. 

 
Based on this condition, improvement of 

the basic nearest driver method in online taxi 
dispatch system is important. The online 
motorcycle taxi system is very popular. There are 
thousand drivers and million customers in this 
business. So, the improvement in the dispatch 
system can make benefit to its stakeholders. For 
drivers, when the idle time is reduced, the 
productivity and income will be increase. For 
passengers, if the waiting time is still low, the 
customer satisfaction is maintained. If both actors 
are satisfied, the business continuity and 
sustainability is   guaranteed and it is good for 
investors. The growth and sustainability of this 
business may help government in campaigning 
public transport usage. That is why this research is 
important and interesting. 

 
The main research question in this paper is 

how to combine the nearest driver method which is 
common in online taxi dispatch system with FIFO 
method which is common in local taxi queue 
system. The next question is can the combination 
model solve the problem that occurs in nearest 
driver method. In other word, the question is what 
kind of combination that can solve the problem in 
nearest driver method. 

  
The purpose of this research is to develop 

the combination between nearest driver and FIFO 
models in online motorcycle taxi dispatch system. 
This proposed model then is implemented in online 
motorcycle taxi simulation so that the performance 
can be observed. Our proposed model is also 
compared with the existing nearest driver and FIFO 
model. 

 

This paper is structured as follows. In 
section 1, the background and the research purpose 
is explained so that this research is important to be 
done. In section 2, some existing dispatch systems 
are explained. In section 3, we explained our 
proposed model in combining nearest driver and 
FIFO models. In section 4, we explain the dispatch 
model implementation in motorcycle taxi 
simulation, the discussion about the model testing 
result, and the research finding. In section 5, we 
make the conclusion and the future research 
potentials. 

. 
2. EXISTING TAXI DISPATCH SYSTEM 

Dispatch system is a crucial system in taxi 
service. The function of this system is to allocate 
taxi fleet to execute pickup or booking request [4]. 
This system also has function to allocate fleet to 
area with high pickup opportunity [6]. Some 
achievement parameters of this system are customer 
satisfaction and driver productivity [4]. Customer 
satisfaction can be measured in passenger easiness 
to find taxi and passenger waiting time [4]. In the 
other side, driver productivity can be measured with 
idle time, cruising distance, vacant time, fuel cost 
[13], and daily revenue parameters [4,6,17,19]. 

 
The enhancement of communication 

technology improves the dispatch system method 
and infrastructure. For decades, in conventional 
way, dispatch system is operated by operator and 
the radio communication plays vital role. Passenger 
calls operator by phone and informs the pickup 
location, pickup time, and his destination. Then, 
operator broadcasts the pickup request to all taxi 
drivers in the company to find whether there are 
available drivers to execute this pickup request 
through radio communication. Then, available 
drivers will confirm to operator so that pickup 
request will be allocated to him. Operator then 
confirms to the passenger by phone whether there is 
a driver that will pick up the passenger or there is 
not any available driver that can pick up the request. 
Problem may occur when the driver come to 
passenger. If the pickup address is not clear, finding 
the pickup location will be difficult work. In this 
time, computer has not needed yet. 

 
The usage of GPS improves the dispatch 

system [4,7,8,9,10,11,12]. By installing GPS 
receiver in every taxi car and the location 
information is transmitted regularly to central, 
precise taxi location was much easier to be 
monitored [7]. After receiving pickup request, 
operator can allocates fleet without asking every 
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driver. Usually, pickup request will be allocated to 
the nearest driver to minimize passenger waiting 
time [4]. 

 
The rise of mobile technology [9,14,15], 

especially Android and Google Map, makes 
booking request and dispatch system become much 
easier. In this era, online taxi system becomes 
popular. By this technology, the existence of 
operator is not needed anymore. Passenger can 
make pickup request through mobile application 
without phone call [9]. By using GPS embedded 
mobile phone, when passenger makes pickup 
request, precise pickup location and the destination 
is sent to the dispatch system [15]. Meanwhile, 
precise driver’s location and status are also 
transmitted regularly from driver’s mobile device. 
So, the dispatch process can be done automatically 
in central system.  

 
In online dispatch system, there are two 

concepts in driver allocation. In the first concepts, 
the pickup order is mandatory. In this concept, 
when driver received pickup order, he must execute 
the pickup order. If he rejects the pickup order, he 
will get penalty from the taxi company. In this 
concept, pickup order is usually allocated to the 
nearest available driver. The purpose is to minimize 
the passenger waiting time and driver pickup 
distance.  In the second concept, the pickup order is 
not mandatory. The passenger pickup request will 
be broadcasted to the drivers under the certain 
distance to the passenger pickup location. The 
driver who receives the pickup request may accept 
or ignore this request. Pickup request then will be 
allocated to the driver who accepts the request for 
the first time. If there is not any drivers who accept 
the request, then the request is fail. Driver ignores 
the pickup request because of some reasons, such as 
the transport distance is to far or the pickup or the 
destination location is dangerous area so that 
accepting this request may triggers conflict with 
local traditional motorcycle taxi. 

 
Even nearest driver method is popular and 

it is proven in minimizing passenger waiting time 
and driver pickup distance, there is an important 
problem. The illustration can be seen in Figure 1. In 
Figure 1, there is passenger A, and three drivers: 
driver B, driver C, and driver D. The distance 
between driver and passenger A are 900 meters, 
500 meters, and 200 meters consecutively. By using 
nearest driver method, passenger A will be 
allocated to driver D.  
 

 
 

Figure 1: Nearest Driver Method Illustration 

 In mathematic symbol, the nearest driver 
method can be symbolized as follows. Suppose that 
there are n drivers around the passenger and they 
are symbolized in d. So, the set of drivers is 
symbolized in D and D is {d1,d2,d3,…,dn}. The 
distance between driver and passenger is 
symbolized in r. The set of distance between 
passenger and driver is symbolized in R. So, R is 
{r1,r2,…,rn}. The allocated driver is symbolized in 
delect. The driver allocation formula is described in 
Equation 1. If D is empty set which means there is 
not any driver around the passenger then there will 
be not any driver that can be allocated.  
 

})min(|{  DrDddd iiielect (1) 

  
The problem is in this method, driver’s 

idle time is ignored. For example, if the driver idle 
time is symbolized with tidle and the set of driver 
idle time is symbolized with Tidle, then Tidle is {tidle,1, 
tidle,2, tidle,3, …, tidle,n}.  if idle time for drivers B, C, 
and D are 5 minutes, 15 minutes, and 8 minutes, 
then the idle time for the allocated driver is 8 
minutes. It is looked unfair for driver   C who has 
been waiting for 15 minutes and is missed for the 
allocation. Even his idle time is double than the 
allocated driver (driver D), the passenger’s waiting 
time will not be significantly different because even 
the pickup distance different is double, passenger’s 
waiting time is not different at all because for 
pickup distance that is less than 1 kilometer, the 
passenger’s waiting time is still below 5 minutes. 
 

The other method is FIFO. In this method, 
the pickup order will be allocated to the earliest 
driver who joins the system. This method is 
common for taxi stand in airport, railway station, 
and shopping center. The illustration can be seen in 
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Figure 2. In the example above, the pickup order 
will be allocated to driver C. The driver allocation 
is described formally in Equation 2.  
 

 
 

Figure 2: FIFO Method Illustration 
 

})max(|{ ,  DtDddd iidleiielect (2) 

  
In Equation 2, it can be seen that the 

pickup request will be allocated to the driver with 
the highest idle time. If there is not any driver in the 
queue when the pickup request occurs, the 
passenger must wait until there is a taxi joins the 
queue. This condition is possible and well managed 
in location such as mall, railway station, or airport 
because in taxi stands, the passenger comes to the 
taxi location. So, the distance between passenger 
and driver is zero.  

 
3. PROPOSED MODEL 

In this research, there are three 
combination methods. In the first method, both 
FIFO and nearest driver methods are weighted and 
then they are summed. The pickup request then will 
be allocated to the driver with the highest value of 
the summation. In the second method, the pickup 
request will be allocated to the available driver with 
highest idle time in certain broadcast area. If there 
are more than one drivers, the pickup request is 
allocated to the nearest driver with the same highest 
idle time. In the third method, the driver-passenger 
distance and driver’s idle time are divided into 
classes. Each class is scored. Then, the driver-
passenger distance score is summed with driver’s 
idle time score. The pickup request is then allocated 
to the driver with the highest summation value. 

 
In the first method, both driver-passenger 

distance (r) and driver idle (tidle) time are weighted. 
Variable wd is passenger-driver weight. Variable wt 
is driver idle time weight. In this method, we also 
define the maximum driver-passenger distance 
(rmax) and maximum driver idle time (tmaxidle). 
Variable g is the total weighted value. The method 
is described in Equation 3 to Equation 6. In 
Equation 3, it can be seen that pickup request will 

be allocated to driver with highest g value. Based 
on equation 4, Total g value is the summation of 
weighted passenger-driver distance factor (gr) and 
weighted driver idle time factor (gt). Current time is 
symbolized with tcur. Driver arrival time is 
symbolized with tarr. 
 

})max(|{  DgDdddelect (3)

tr ggg      (4) 

r

r
wg rr

max.     (5) 

idle

idle
tt t

t
wg

max

.    (6) 

tr ww  1     (7) 

arrcuridle ttt     (8) 

 
The example of the first example is as 

follows. Suppose that we have five drivers {d1, d2, 
d3, d4, d5}. The driver’s idle time is {5, 10, 8, 7, 15} 
minutes. The driver-passenger distance is {0.5, 2, 
2.5, 0.2, 1} kilometers. The rmax is set 1 kilometer. 
The tmaxidle is set 5 minutes. The wt is set 0.5. So, the 
wr is 0.5. The results are as follows. The gr set is {1, 
0.25, 0.2, 2.5, 0.5}. The gt set is {0.5, 1, 0.8, 0.7, 
1.5}. The g set is {1.5, 1.25, 1, 3.2, 2}. Based on the 
g value, the pickup request is allocated to driver d4. 

 
In the second method, the process is 

divided into two steps. In the first step, system will 
search drivers in the broadcast area. Broadcast area 
is circle area with specific range (rb) that surrounds 
the passenger. If there are drivers in the broadcast 
area, then system will choose the driver with the 
highest idle time. If there is only one driver with 
highest idle time, pickup request then will be 
allocated to the driver and the process stops. The 
second step is not needed. If there are more than 
one drivers with same highest idle time, the process 
will continue to the second step. In the second step, 
the system will choose the nearest driver among the 
highest idle time drivers. This process is described 
in Equation 9 to Equation 11. 
 

}|{ bba rrdD     (9) 

)}max(|{max idlebaidle tDddD   (10) 













1)()min(|

1)(|

baba

baba
elect DnrDdd

DnDdd
d (11) 
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The example of the second method is as 
follows. There are five drivers with driver’s idle 
time and driver-passenger distance are as mentioned 
in the first example. Suppose that the broadcast area 
radius is 2 kilometers. So, the Dba consists of {d1, 
d2, d4, d5}. Based on data in Dba, driver with highest 
tidle value is driver d5. So, the pickup request is 
allocated to driver d5. 

  
In the third method, both driver’s idle time 

and driver-passenger distance are divided into 
certain classes. The number of class is same 
between driver’s idle time class and driver-
passenger class. For example, if the tidle is divided 
into five classes then r will divided into five classes 
too. The number of class is symbolized with n. 
Each class has specific discrete score. For example, 
if the class is divided into five classes, then the 
score is ranged from 1 to 5. In tidle class, highest 
score is for the highest tidle class. In r class, highest 
score is for nearest driver class. tidle score is 
symbolized with st. r score is symbolized with sr. 
Variable stot is the summation between sr and st. 
Pickup request is allocated to driver who has 
highest stot score. This method is explained in 
Equation 12 and Equation 13. 

 

})max(|{  DsDddd totelect (12) 

trtot sss       (13) 

 
Each class is separated with some 

thresholds. Threshold for tidle class is symbolized 
with Tt. Threshold for r is symbolized with Tr. For 
example, if the tidle class is divided into two class 
and the Tt is 5 minutes then if the tidle is 10 minutes 
then the st is 2. In the other hand, if the tidle is 3 
minutes, then st is 1. This method is described in 
Equation 14 and Equation 15. 


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t
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The example of the third methods is as 

follows. There are five drivers with tidle and r are as 

mentioned in the first example. There are three 
classes for tidle. Tt,1 is 5 minutes and Tt,2 is 10 
minutes. So, the st for d1 to d5 is {1, 2, 2, 2, 3}. Tr,1 
is is 1 kilometer and Tr,2 is 2 kilometers.  So, the sr 
for d1 to d5 is {3, 2, 1, 3, 3}. Based on Equation 13, 
the stot for d1 to d5 is {4, 4, 3, 4, 5}. Based on 
Equation 12, the pickup request will be allocated to 
d5. 
 

4. DISCUSSION 

The proposed model then is implemented 
into motorcycle taxi dispatch simulation. The 
simulation is developed based on PHP language. 
The simulation is not time variant. The world is 
virtual square area.  The length and width are 5 
kilometers. The scenario is as follows. First, 60 
drivers are created with specific location and idle 
time. Then 30 passengers arrive and create pickup 
request consecutively. The passenger arrives with 
specific pickup location. For driver whom is 
allocated to the pickup request, the driver then will 
be deleted from the simulation. The simulation 
visualization can be seen in Figure 3. Grey circle 
represents driver that does not get allocation. Red 
circle represents driver that gets allocation. Red 
square represents passenger. 

 
In this simulation, some parameters are 

generated randomly. Driver’s location and 
passenger’s pickup location follow uniform 
distribution. The driver’s idle time and pickup 
speed follow Poisson distribution. In this scenario, 
the average value of driver’s idle time is set 15 
minutes. The average value of driver’s pickup speed 
is set 20 kilometers per hour. 
 

 
 

Figure 3: Simulation Visualization 
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In this test, we observe three parameters: 
average driver’s idle time, average driver’s pickup 
distance, and average passenger’s waiting time. As 
they are mentioned in Section 2, these three 
parameters are critical in taxi service. Passenger 
waiting time is critical for customer satisfaction 
[4,10]. Longer passenger waiting time may reduce 
customer satisfaction. Meanwhile, driver’s idle time 
or condition that the taxi is empty [4,6,21] and 
driver’s pickup distance [4,8] are critical aspects for 
driver productivity. Longer driver’s idle time will 
reduce driver productivity. Longer pickup distance 
will reduce driver net income because the cost will 
increase. 

 
The observed data is collected only based 

on successful pickup request. This data is compared 
based on five methods. The first method is nearest 
driver method. The second method is FIFO method. 
The third method is weighted nearest driver-FIFO 
method. The fourth method is serial nearest driver-
FIFO method. The fifth method is scored FIFO-
nearest driver method. 

 
In the first test, we run nearest driver 

method. In the second test, we run FIFO method. 
There are 20 trials. The nearest driver method result 
is described in Table 1. The FIFO method result is 
described in Table 2. The nearest driver method 
visualization can be seen in Figure 4. The FIFO 
method visualization can be seen in Figure 5.  

 

 
 

Figure 4: Nearest Driver Simulation Visualization 
 

In Figure 4, it can be seen that the driver 
who get the pickup allocation is the driver who is 
nearest to the passenger. The red circle position is 
the nearest circle to the red square among all circles 

in the system. Based on the visualization, the 
nearest driver method runs properly.  

Table 1. Nearest Driver Method 

Trials rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
1 0.43 16 1.35 
2 0.37 15.77 1.05 
3 0.35 14.83 1.18 
4 0.29 15.77 0.94 
5 0.32 14.83 1.12 
6 0.31 14.5 1.01 
7 0.33 14.97 0.97 
8 0.39 14.2 1.17 
9 0.34 14.7 1.03 
10 0.37 15.43 1.25 
11 0.39 14.56 1.46 
12 0.38 16.17 1.24 
13 0.29 14.87 0.96 
14 0.35 16.07 1.17 
15 0.34 14.53 0.98 
16 0.37 15.47 1.12 
17 0.35 15.6 1.14 
18 0.42 15.33 1.33 
19 0.31 13.2 0.93 
20 0.34 13.9 1.07 

Average 0.35 15.04 1.12 
 

Table 2. FIFO Method 

Trials rpickup 

(km) 
tidle 

(minutes) 
twait 

(minutes) 
1 2.03 11.56 6.57 
2 1.93 12 5.73 
3 2.19 11.8 7.41 
4 2.03 11.43 8.47 
5 2.24 12.46 7.68 
6 2.08 12.7 6.97 
7 2.09 12.26 7.28 
8 2.17 12.17 6.95 
9 1.89 12.53 6.37 

10 2.35 10.93 8.16 
11 2.27 12.97 6.82 
12 2.23 11.53 6.67 
13 2.04 12.1 6.1 
14 2.23 11.7 6.52 
15 1.93 11.43 6.3 
16 2.11 12.57 7.22 
17 1.98 11.9 6.08 
18 1.97 11.97 8.81 
19 2.29 13.01 7.45 
20 1.99 12.03 6.52 

Average 2.10 12.05 7.01 
 
 
Based on data in Table 1, it can be seen 

that the average pickup distance value is 0.35 
kilometer. This value is very sophisticating for 
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drivers because the pickup distance is not far. 
Usually, the threshold is 1 kilometer. The average 
driver’s idle time is 15.04 minutes. This value is 
close to the average driver’s idle time in the system. 
The average passenger’s waiting time is 1.12 
minutes. This value is acceptable for passenger. 

  
Based on data in Table 2, the average 

pickup distance is 2.1 kilometers. This value is not 
good for driver because the pickup distance is too 
far.  The average driver’s idle time who gets pickup 
request is 12.05 minutes. Even this value is below 
the average driver’s idle time in the system, the gap 
is close.  It affects the passenger’s waiting time. In 
FIFO model, the passenger’s waiting time is almost 
seven times than the nearest driver model. 
 

 
 

Figure 5: FIFO Simulation Visualization 
Based on the visualization in Figure 5, it 

can be seen that in FIFO method, the driver who 
gets pickup allocation may be not the nearest driver 
to the passenger. In Figure 5, there are at least three 
drivers whose location is nearer to the passenger. 
For passenger, he will get longer waiting time. For 
the driver, he will travel longer pickup distance. 

  
In the third test, the dispatch system uses 

the weighted nearest driver-FIFO method. In this 
test, the tmaxidle is 10 minutes. The rmax is set 2 
kilometers. The wr is set from 0.1 to 0.9 with the 
step is 0.1. in every step, we run 10 trials. The result 
is shown in Table 3. The visualization can be seen 
in Figure 6. 
 
 
 
 
 
 

Table 3. Weighted Nearest Driver-FIFO method 

wr rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
0.1 0.74 16.94 2.47 
0.2 0.51 16.45 1.67 
0.3 0.38 16.52 1.26 
0.4 0.39 15.76 1.34 
0.5 0.37 15.34 1.13 
0.6 0.38 15.23 1.22 
0.7 0.37 15.15 1.10 
0.8 0.31 15.27 0.95 
0.9 0.35 14.64 1.10 

    
Based on data in Table 3, it can be seen 

that the pickup distance decreases when the wr 
increases. In this model, for all wr value, the 
average pickup distance is below 1 kilometer. This 
result meets driver’s interest. It makes the 
passenger’s waiting time is low. The maximum 
passenger’s waiting time is 2.47 minutes when the 
wr is 0.1. After the wr value is 0.2, the passenger’s 
waiting time is stagnant and it is close to 1 minutes. 
Meanwhile, the average driver’s idle time for 
drivers who get the pickup request is still near the 
average value of all drivers’ idle time in the system. 
 

In Figure 6, the wr is 0.9. It means that the 
passenger-driver distance aspect is dominant. Based 
on result in Figure 6, it can be seen that by the 
domination of the distance factor, the driver who 
gets pickup allocation is the driver who is the 
nearest driver to the passenger. Based on the 
visualization, the simulation runs properly. 
 

 
 

Figure 6: Weighted Nearest Driver-FIFO Simulation 
Visualization 

 
In the fourth test, the dispatch system uses 

serial FIFO-nearest driver method. In this test, the 
broadcast range is 2 kilometers. There are 20 trials. 
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The result is shown in Table 4. The simulation 
visualization can be seen in Figure 7. 
 
Table 4. Serial FIFO-Nearest Driver Method with 2 

Kilometers Broadcast Range 

Trials rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
1 1.03 11.9 3.34 
2 1.09 11.5 4.27 
3 1.29 11.9 3.95 
4 0.98 12.73 3.11 
5 1.09 12.2 3.7 
6 1.14 11.6 3.59 
7 1.16 10.9 3.56 
8 1.19 11.4 4.21 
9 1.02 12.57 2.97 
10 1.04 11.57 3.62 
11 0.98 12.43 3.27 
12 0.89 11.33 2.76 
13 1.16 11.33 3.74 
14 1.08 12.2 3.6 
15 1.1 11.83 3.58 
16 0.98 12.33 4.78 
17 1.07 12.1 3.31 
18 0.99 13.4 3.27 
19 1.38 12 4.33 
20 1.03 10.93 3.6 

Average 1.08 11.91 3.63 
 

Based on data in Table 4, it can be seen 
that the driver’s pickup distance is at the border line 
between near and far. The average value is 1.08 
kilometers. It makes the passenger’s waiting time is 
low too and the value is 3.63 minutes and it is still 
below 5 minutes. The average driver’s idle time is 
11.91 minutes and it is lower than the average 
driver’s idle time in the system.  
 

 
 

Figure 7: Serial Nearest Driver-FIFO Simulation 
Visualization 

In Figure 7, the broadcast range is 0.5 
kilometers. Based on the visualization, it can be 
seen that the pickup request is allocated to the 
driver who is the near to the passenger.  

 
To observe different condition, the 

broadcast range then is reduced so that its value is 
0.5 kilometer. The goal is to reduce the driver’s 
pickup distance. The result is described in Table 5. 
 
Table 5. Serial FIFO-Nearest Driver Method with 

0.5 Kilometers Broadcast Range 

Trials rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
1 0.31 13.44 0.95 
2 0.35 13.44 1.15 
3 0.33 14.59 1.12 
4 0.3 14.31 0.97 
5 0.27 14.29 0.92 
6 0.3 13.76 1.01 
7 0.34 13.57 1.03 
8 0.27 13.72 0.94 
9 0.31 13.41 0.97 
10 0.38 12.72 1.18 
11 0.29 12.39 0.93 
12 0.33 13.35 1.04 
13 0.33 13.28 1.07 
14 0.33 13 1.05 
15 0.31 12.46 0.94 
16 0.34 13.04 1.05 
17 0.31 13.56 1.02 
18 0.29 12.08 0.88 
19 0.34 14.83 1.07 
20 0.34 12.78 1.23 

Average 0.32 13.40 1.03 
 
Based on data in Table 5, the result is as 

follows. The average driver’s pickup distance is 
0.32 kilometers. The average driver’s idle time is 
13.4 minutes. The passenger’s waiting time is 1.03 
minutes. So, reducing the broadcast range from 2 
kilometers to 0.5 kilometer has reduced driver’s 
pickup distance and passenger’s waiting time 
significantly. In the other hand, the average driver’s 
idle time increases but not significant.  

 
In the fifth test, the dispatch system uses 

the scored FIFO-nearest driver method. Both tidle 

and r are divided into five classes. The tidle division 
is described in Table 6. The r class division is 
described in Table 7. There are 20 trials in this test. 
The result is described in Table 8. In Table 5 and 
Table 6, the class division is as follows. The Tt set 
is {5, 10, 15, 20}. The Tr set is {0.5, 1, 1.5, 2}. The 
simulation visualization can be seen in Figure 7. 
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Table 6. tidle Class Division 

Class Range (minutes) sr 
1 tidle ≤ 5 1 
2 5 < tidle ≤ 10 2 
3 10 < tidle ≤ 15 3 
4 15 < tidle ≤ 20 4 
5 tidle > 20 5 
 

Table 7. r Class Division 

Class Range (km) sr 
1 r ≤ 0.5 5 
2 0.5 < r ≤ 1 4 
3 1 < r ≤ 1.5 3 
4 1.5 < r ≤ 2 2 
5 r > 2 1 

 
Based on data in Table 8, it can be seen 

that the average driver’s pickup distance is 0.53 
kilometer. It is good for driver. It makes the 
passenger’s waiting time is low too. Meanwhile, the 
average driver’s idle time is near to the average 
driver’s idle time in the system. 

 
To create better result, the r class division 

is modified. The class width is 300 meters. The Tr 
class division is {0.3, 0.6, 0.9, 1.2}. The r class 
division is described in Table 9. The result is 
described in Table 10. 

 

Table 8. Scored FIFO-Nearest Driver method 

Trials rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
1 0.47 14.6 1.61 
2 0.41 15.7 1.36 
3 0.47 16.57 1.54 
4 0.65 15.3 2.05 
5 0.48 15.7 1.59 
6 0.54 15.27 1.67 
7 0.39 16.4 1.32 
8 0.58 15.7 1.91 
9 0.52 15.8 1.75 

10 0.59 15.9 1.83 
11 0.59 16.1 1.87 
12 0.54 15.9 1.69 
13 0.55 15.63 1.82 
14 0.58 15.93 2 
15 0.44 15.73 1.43 
16 0.49 15.9 1.6 
17 0.61 16.2 1.99 
18 0.77 16 2.57 
19 0.5 16.63 1.59 
20 0.47 14.87 1.53 

Average 0.53 15.79 1.74 
 

 

Table 9. r Class Division 

Class Range (km) sr 
1 r ≤ 0.3 5 
2 0.3 < r ≤ 0.6 4 
3 0.6 < r ≤ 0.9 3 
4 0.9 < r ≤ 1.2 2 
5 r > 1.2 1 

  
Table 10. Scored FIFO-Nearest Driver method 

Trials rpickup 

(km) 
Tidle 

(minutes) 
twait 

(minutes) 
1 0.63 16.1 2.03 
2 0.51 16.33 1.63 
3 0.35 14.6 1.05 
4 0.5 15.53 1.63 
5 0.43 15 1.35 
6 0.74 15.8 2.36 
7 0.45 15.5 1.39 
8 0.36 14.57 1.35 
9 0.41 15.9 1.3 

10 0.43 15.23 1.3 
11 0.51 15.6 1.71 
12 0.77 16 2.52 
13 0.49 15.67 1.58 
14 0.44 14.27 1.62 
15 0.55 15.5 1.9 
16 0.59 15.97 1.76 
17 0.42 15.43 1.34 
18 0.39 15.13 1.3 
19 0.75 16.2 2.32 
20 0.54 15.93 1.66 

Average 0.51 15.51 1.66 
 
Based on data in Table 10, the difference 

is not significant. This condition occurs in these 
three parameters. It means that reducing class width 
in r class from 0.5 kilometers to 0.3 kilometers does 
not make significant difference. 

 

 
 

Figure 8: Scored FIFO-Nearest Driver Simulation 
Visualization 

 Based on result image in Figure 7, it can 
be seen that in the scored FIFO-nearest driver 
method, the pickup is not always allocated to the 
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nearest driver. As it is seen in Figure 7, there are 
several drivers whose location is near to the driver. 
Unfortunately, the pickup order is allocated to the 
further driver. 
 

Comparing data between Table 1 and 
Table 2, the analysis is as follows. By using nearest 
driver method, the average driver’s pickup distance 
and the passenger’s waiting time is much better 
than by using FIFO model. By using nearest driver, 
the driver’s pickup distance is only 16.67 percents 
and the passenger’s waiting time is 16.04 percents 
than the by using FIFO method.  So, the gap is very 
significant. In the other hand, by using FIFO 
method, the average driver’s idle time is 80 
percents than by using nearest method. It means the 
gap is not significant.  

 
Nearest driver method then is compared 

with weighted nearest driver-FIFO method by 
comparing data in Table 1 and in Table 3. When wr 
is 0.9, the average driver’s pickup distance is equal 
between nearest driver method and weighted 
nearest driver-FIFO method. By using weighted 
nearest driver-FIFO method, the average driver’s 
idle time is 97 percents than by using nearest driver. 
By using weighted nearest driver-FIFO method, the 
average passenger’s waiting time is 91.67 percents 
than by using nearest driver method. So, it can be 
said that when wr is 0.9, weighted nearest driver-
FIFO method gives better performance than nearest 
driver method. 

 
Nearest driver method is compared with 

serial FIFO-nearest driver method when the 
broadcast range is 2 kilometers by comparing data 
in Table 1 with data in Table 4. By using nearest 
driver method, the driver’s pickup distance is 32.46 
percents and the passenger’s waiting time is 30.97 
percents than by using serial FIFO-nearest driver 
method. Meanwhile, by using serial FIFO-nearest 
driver, the average driver’s idle time is 79.19 
percents than by using nearest driver method. So, 
based on the driver’s pickup distance and 
passenger’s idle time, the serial FIFO-nearest driver 
is in the middle between nearest driver method and 
FIFO method. 

 
When the broadcast range is reduced so 

that the broadcast range is 0.5 kilometer, the 
comparison produces different result. By using 
serial FIFO-nearest driver method, the driver’s 
pickup distance, driver’s idle time, and passenger’s 
waiting time is 90.48 percents, 89.13 percents, and 
91.32 percents. So, when the broadcast range is 0.5 

kilometers, serial FIFO-nearest driver method is 
better than nearest driver method. 

 
Nearest driver method is compared with 

scored FIFO-nearest driver method by comparing 
data in Table 1 with data in Table 8. By using 
nearest driver method, the driver’s pickup distance, 
average driver’s idle time, and passenger’s waiting 
time are 66.16 percents, 95.21 percents, and 0.65 
percents than by using scored FIFO-nearest driver 
method. So, nearest driver method is still better than 
scored FIFO-nearest driver method. 

  
5. CONCLUSION AND FUTURE WORK 

Based on the explanation in previous 
sections, the conclusion is as follows. All proposed 
models have been implemented into the motorcycle 
taxi dispatch simulation successfully. Comparing 
nearest driver method and FIFO method, it is 
proven that nearest driver is better in driver’s 
pickup distance and passenger’s waiting time 
significantly. Meanwhile, FIFO method is better in 
average driver’s idle time but the gap is not 
significant. Comparing nearest driver method with 
weighted FIFO-nearest driver method, when the 
driver-passenger distance factor is significant, in 
driver’s pickup distance and passenger’s waiting 
time aspects, the value is similar but weighted 
nearest driver-FIFO method is better than nearest 
driver method in driver’s idle time parameter. 
Comparing nearest driver method with serial FIFO-
nearest driver method,   when the broadcast range is 
2 kilometers, nearest driver method is better than 
serial FIFO-nearest driver method in driver’s 
pickup distance and passenger’s idle time 
parameters. Meanwhile, when the broadcast range 
is 0.5 kilometers, serial FIFO-nearest driver method 
is better than nearest driver method. Comparing 
nearest driver method with scored FIFO-nearest 
driver method, nearest driver method is better than 
scored FIFO-nearest driver method. 

 
Even this research has been successfully 

met the research purpose, there are several 
limitations in this research. In this research, the 
observed parameters are only passenger’s waiting 
time, driver’s idle time, and driver’s pickup 
distance. So, as it is explored in many researches, 
the driver’s revenue and cost are still needed to be 
observed so the result will be more comprehensive. 
In this research, the observed area is narrow and the 
condition is generic. So, in the future, research that 
simulates wider area, such as city scale is needed. It 
is because in the city wide simulation, the condition 
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between locations is various so that the simulation 
may present better representation. 

 
In the future, there are many research 

potentials in online motorcycle taxi dispatch 
system. There are more parameters that is 
interesting to be explored, such as driver’s 
performance, driver’s revenue, passenger’s 
maximum waiting time, driver’s maximum pickup 
distance, etc. Dispatch system with more than one 
motorcycle taxi providers in single dispatch system 
is a challenging research. In the real life, there are 
some online motorcycle taxi providers with their 
own dispatch method. So, the simulation that 
implements multi dispatch system will be 
interesting to be explored. The collaboration 
method between online and offline motorcycle taxi 
is needed to be developed so that the conflict 
among them can be minimized.  
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