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ABSTRACT 
 
Considering the weight of the traffic in the Philippines, the 
delivery of products via land vehicles has long since been an 
inconvenience to consumers due to extensive delivery times. 
Due to the increasing number of people using automobiles on 
the road every year, traffic congestion becomes more 
prevalent in both rural and urban areas, especially during rush 
hours. To compensate for this, an alternative form of courier 
service via unmanned aerial vehicles (UAVs) or specific 
drones is proposed. Drone delivery is performed such that 
drones would transfer parcels from headquarters to the 
assigned delivery location within a maximum distance of 12 
kilometers. The approximated travel time of the drones is 
calculated assuming perfect weather conditions, no wind 
turbulence, and no object collision. The estimation is made 
considering the average speed of the drone and the input 
distance from headquarters to the delivery location. A Matlab 
program is made that computes for the delivery time of the 
drone given an input between 0 to 12 kilometers. Relatively, 
tests show that input distances lower than 0 or greater than 12 
kilometers results in an error message. 
 
Key words: Drone, delivery, alternative, unmanned aerial 
vehicles (UAVs). 
 
1. INTRODUCTION 
 
Aerial drone delivery is proposed as a new alternative to the 
delivery system. In the Philippines, a drone delivery system 
has yet to be established. The reason for implementation for 
drone delivery comes from the need for alternatives due to 
problems encountered using currently established methods of 
delivery. When compared to land vehicles, it has even been 
proven that drones are much more environment-friendly than 
other modes of goods transportation [1]. But before actual 
implementation, a simulation of the system would be more 
beneficial [2] 
 
So far, drone delivery is more or less in the testing phases in 
other parts of the world [3]. In the US, the company Amazon 
is conducting drone delivery service tests with their Amazon 
Scout platform. In Rwanda, deliveries to mountainous regions 
have since begun. Other countries in Europe and Asia have 
since followed [4]. 
 

The reason aerial drone delivery is necessary for the 
Philippines is due to the problems current delivery methods 
encounter. Current delivery methods are easily affected by 
traffic. Traffic congestion has been a long-fought problem 
faced by the Philippines. Numerous efforts have been made to 
circumnavigate the problem, but none have yet to prevail. 
Which is why introducing another method of delivery service 
is necessary. If the problem cannot be fixed, the solution may 
lie somewhere else entirely. 
 
Drone delivery services have so far revolved around postal 
and goods, food delivery [5], and medical needs. This is the 
case as it can carry lightweight loads faster than surface 
vehicles during rush hours and emergencies [6]. Drone 
delivery for postal and goods is simply another method for 
delivery. But drone delivery for medical needs, on the other 
hand, deserves far more attention. Drone delivery for medical 
purposes can substantially help the people in rural or difficult 
to traverse regions. The people in those regions would be able 
to receive the things they would need to save lives. Medical 
needs such as blood bags would be transported much more 
conveniently with drones. Especially compared to the 
methods currently being used. To detect and identify and keep 
track of the drones, a possible method is to use a radio 
frequency-based detection system [7]. Another possible 
method is to use a fleet-based radar system where every drone 
transmits to one another [8] Due to the current limitations that 
battery life induces for drones, Hassija, et al, propose a 
charging station network system for drones [9]. Aerial base 
stations which could prolong the operation time of drones 
[10]. Routing algorithms can even be implemented to ensure 
the drone flight paths are optimized [11] Relatively, a fairly 
popular algorithm in drone technology that practitioners like 
to base their routing programs is the traveling salesman 
problem. The basic concept of the traveling salesman is that a 
vehicle transports drones together with the parcels and act as a 
temporary charging station or headquarters for the unmanned 
aerial vehicle (UAV) [12, 13]. Other variations such as the 
truck-drone-ATV and multi-visit drone routing problem are 
algorithms that were based on the traveling salesman [14, 15]. 
Also, routing concepts such as GeoUAVs and other obstacle 
avoidance algorithms are worth to note [16, 17]. Indoor 
delivery systems have even been developed. [18, 19, 20] 
Overall, multiple system implementation and optimization 
strategies are necessary, and efforts have been made to create 
such strategies [21, 22, 23]. 
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So far, computational simulations have proven to be accurate 
with real-world data [24] Therefore the researchers of this 
paper seek to design a basic conceptual system for drone 
delivery services in the Philippines. The system would be 
designed with small and light packages in mind. For this 
system, the travel distance would be limited to the type of 
drone used, with package weight considered. Therefore, no 
specific travel distance limit would be imposed by the 
conceptual system design of the paper. 
 
2.  BACKGROUND OF THE STUDY 
 
Drone delivery is practically in its fetal stage in the 
Philippines. The concept has been discussed, but the actual 
implementation is nearly nonexistent. The most common 
method of package delivery in the Philippines is through 
courier and delivery service. Food delivery also is done 
through delivery services such as GrabFood and Foodpanda. 
These services rely on employees with personal vehicles 
picking up the orders of customers and then delivering the 
food to them. This method of delivery also supports package 
delivery. While currently, this system works, the traffic 
situation in the Philippines causes certain dilemmas that affect 
delivery time, product quality, and customer satisfaction. As 
such, drone delivery has been considered as a possible 
solution to this problem [25] 

 
A concern with drone delivery is that it may prove too costly a 
solution to be sustainable. Yet possibly, a field where drone 
delivery might prove to be relevant and necessary is in the 
field of healthcare. Medical supply delivery tends to be a 
concern in the Philippines as there tends to be a regular 
shortage of blood bags available for patients in need of blood 
transfusion in certain areas. An area with an available supply 
would have a hard time being able to deliver the needed item 
in time for the patient if conventional delivery methods were 
to be used. Especially considering the traffic. But with a 
drone, the delivery may become much easier and practical. 
The cost would be justified as well. In terms of the perception 
of drone delivery system implementation, studies show that 
environmental context matters [26] Considering the situation 
in the Philippines, drone implementation may be more than 
welcomed by the population. Especially if efforts are made to 
help the people understand the system [27]. 

 
Drone delivery has been suggested as a possible delivery 
system alternative across nearly all countries. Drone delivery 
has been successfully implemented in certain regions. 
Particularly, in the field of healthcare. Drone delivery has 
been successfully implemented in areas such as Rwanda, 
where medical packages are delivered to sectors in need. 
Drones were implemented in Rwanda due to the mountainous 
terrain in the region. Due to the mountainous terrain, 
vehicular delivery would be impractical and quite possibly 
hazardous. Out of necessity, drone delivery was presented as a 
solution. This system of delivery has so far proven successful 
in the region. As such, the researchers present this paper as an 
early study for a system that can be used to manage drone 
delivery systems in the Philippines. 

3.  STATEMENT OF THE PROBLEM 
 
The implementation of unmanned aerial vehicles in logistic 
operations comes with three main problems in applications 
within urban areas. A significant problem is the finite physical 
capabilities of the UAVs to deliver corresponding parcels to 
the consumers [28] These parameters include the restricted 
carry capacity, variable energy consumption, low energy 
storage, and mediocre flight airspeed of the drone. Another 
apparent problem in the usage of drones for delivery services 
is the routing logarithm to be used to deliver products to 
customers [29,30]. The protocol should be able to address 
issues such as object obstructions, unfavorable weather 
conditions, and emergency measures in cases of unexpected 
errors or accidents. Consequently, the problem of security 
comes into play especially when transporting packages in 
loosely guarded places in the Philippines. There may be cases 
such that parcels or even the drones are stolen or obstructed by 
a human intervention which brings about suspicion to the 
fidelity and practicality of drone delivery. 

4. SIGNIFICANCE OF THE STUDY 
 
Traffic congestion has been a major problem in the 
Philippines as the number of vehicles on the roadways 
substantially increase over the years. Because of this, 
customers that afford products through delivery services 
suffer from long delivery times. This is mainly because 
parcels are delivered using surface vehicles, prevalently 
motorcycles. This study about drone delivery is relevant in 
recent times because the aforementioned problem can be 
resolved through means of unmanned aerial vehicles. By 
traveling through the airspace, such devices can relatively 
lessen delivery times for product outlets and significantly 
reduce waiting times for consumers in the Philippines. 
Additionally, UAVs or, specifically, drones present an 
opportunity to automate the process of product delivery. The 
concept of automated transportation of goods brings about 
several advantages for workers and sellers in general. 
Notably, drone delivery eliminates the problem of worker 
safety considering the road hazards when delivering through 
surface vehicles. Also, UAVs are low maintenance thus 
cost-optimal and are cost-efficient for companies when 
compared to the human labor force. The study of delivery 
drones is also significant as it can carry out a multitude of 
tasks that most human workers are incapable of. As an 
example, delivery drones can transport parcels over 
hard-to-reach areas such as in mountain provinces and the 
likes. To be direct, manual courier services can outright be 
replaced by drone deliveries which justifies the relevance of 
the study. 
 
5. DESCRIPTION OF THE SYSTEM 
 
The system to be designed will consist of a drone as the main 
object. The drone will be placed in the starting position. A 
target destination will be set, and the drone will travel to the 
target destination. The typical flight speed of a drone is 100 
kilometers per hour. This will be considered in the program’s 
calculations. The system will calculate the approximate time it 
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will take for the drone to reach the target destination assuming 
ideal weather conditions. A delivery drone is capable of 
carrying packages weighing between 5 kilograms to 30 
kilograms at the speed of 100 kilometers per hour. A drone 
can travel a maximum of 24 kilometers. Meaning to and from 
the specified location. With that in mind, the maximum 
delivery distance that can be set will be 12 kilometers and the 
remaining 12 will be used to return to headquarters. 
 
6. METHODOLOGY 
 
For step by step procedure, the distance of the target 
destination will first be encoded. The program will then 
calculate the approximate time the drone will need to reach 
the target destination. The formula for travel time is the 
distance overrate or t=dr. Figure 1 shows the flowchart of the 
system. 
 

 
Figure 1: System Flowchart 

 
 
 
 

 

7. THEORETICAL CONSIDERATIONS 
 
This system considers obstacles as not a concern because the 
assumption will be that the drone will fly at an altitude above 
most structures. Also, the weather is assumed to be ideal 
because a drone would not be deployed under heavy weather 
conditions. Also, the assumption is that there will be multiple 
branches from which a drone may be deployed. Therefore, is a 
certain delivery destination being beyond what a drone from 
one branch can reach, a drone from a branch closer to the 
delivery destination would then be assigned to the delivery 
job. 
 
8. DATA AND RESULTS 
 
If the user were to input a distance lying anywhere greater 
than 0 kilometers and less than or equal to 12 kilometers, the 
system would output the approximate number of minutes the 
drone would need to reach the desired destination. 
 
Figures 2 to 5 show examples of the system with various input 
distances: 
 
Input distance: 4.3 kilometers 
 
 

 
Figure 2: MATLAB System Simulation 

 
Input distance: 8.3 kilometers 
 

 
Figure 3: Pie Graph of the data 
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If the user were to input a distance less than or equal to 0 or a 
distance greater than 12, the system would display an error 
message indicating that the input distance is invalid.  
 
Input distance: 13.2 kilometers 
 

 
Figure 4: Input distance 13.2 km 

 
Input distance: -1 
 

 
Figure 5: Input distance -1 km 

 
 
9. ANALYSIS OF THE DATA 
 
The data obtained shows how a drone delivery system could 
be implemented. First, the delivery destination would have to 
be stated. If the distance of the delivery destination is beyond 
the drone’s capabilities, the system would reject the order and 
transfer it to another branch if possible. 
  
As seen in the results presented above, the system will accept 
the order if the delivery destination is within 12 kilometers 
from headquarters. The system will approve an input distance 
of any value greater than 0 and less than or equal to 12. The 
system will then find the approximate time it would take for 
the drone to reach that destination. The approximate time the 
drone would take is displayed in minutes. Displaying the 
approximate time in minutes is the most ideal because 
displaying the approximate time in hours would not be 
specific enough and displaying the approximate time in 
seconds would be tedious and confusing. 
  
In the examples above, the input distances were 4.3 and 8.3 
kilometers. Distances with decimals were used as examples to 
demonstrate that the system would consider distance minutiae 

in its calculations. The resulting approximate time estimates 
were 3 minutes and 5 minutes respectively. 
  
Alternatively, the system would reject the order if the input 
were beyond the drone’s capabilities. As seen above, a 
delivery distance of 13.2 kilometers would be rejected by the 
system as a delivery drone would not be able to return to 
headquarters if it were to travel to this distance. The system 
would also reject the order if the input were an impossible 
value such as any number less than or equal to 0. 
  
Therefore, the system works as a good delivery time estimator 
assuming certain conditions. Conditions such as the drone’s 
travel speed being 100 kilometers per hour, and the weather 
conditions being ideal. 
 
10. CONCLUSION 
 
Delivery drones are becoming an actual valid method of 
service around the world. The drones have so far been used to 
transport postal packages and medical goods. Knowing this, 
implementing the system would create another means of 
delivery service in the Philippines. Certain factors necessitate 
the implementation of another means of delivery service in 
the Philippines. Namely traffic and terrain. As the primary 
means of delivery services in the country are vehicular, traffic 
plays a major role in determining the time delivery would 
take. In the event of an emergency delivery for medical goods, 
traffic would have to be ideal. A chance like that cannot be 
taken. To circumnavigate this, another means of delivery that 
doesn’t have traffic conditions as a factor can be 
implemented. Enter a drone delivery system. 
  
A drone delivery system can be implemented in the 
Philippines if the system were to be created knowing the 
capabilities and limitations of a delivery drone. Today’s 
delivery drones can make a roundtrip of 24 kilometers. This 
means the maximum distance a drone can delivery to would 
behalf of that, which is 12 kilometers. The idea for the service 
is that there are many branches around the country from which 
a drone could deploy. An order would be placed, and the 
order’s area would be input to the system. The system would 
then determine whether a branch could deploy a drone to 
deliver to that area. If the area is beyond range, the system will 
reject the order and pass it on to another branch. If the area is 
then within range of a certain branch, the system will then 
approve the order and deploy a drone to deliver a package. If 
none of the branches would be able to deploy a drone to a 
certain area, the system would theoretically relay the order to 
other means of delivery. 
 
11. RECOMMENDATIONS 
 
There are several points in this study that can be improved on 
concerning its complexity and flexibility. First and foremost, 
future endeavors may implement a program that takes into 
account object collision. In this study of delivery drones, the 
researchers took for granted that the drones would be flying 
above infrastructures in every delivery service. However, in 
certain circumstances, a drone needs to pass through obstacles 
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such as electricity lines or may come into collision with living 
animals prevalently birds. As a result, the approximate time it 
takes to finish deliveries will also vary. A program that could 
sense such objects and recalculate the delivery time helps 
improve its accuracy.  
 
Succeeding studies may also add features to the program that 
takes into account wind turbulence and weather conditions. 
Ideal conditions were assumed in the study; no such 
turbulence and clear weather conditions. However, such 
conditions are not always true in every delivery service. There 
may be times that tailwinds or headwinds may support or 
obstruct the average speed of the drone respectively; the same 
could be said to bad weather conditions. This would notably 
affect the precision of the approximated time. By factoring in 
wind and weather conditions in the program, the estimated 
time of delivery would be much more specific. 
 
Another possible point to improve on in future research is how 
to compensate for the physical limitations of the drone. As 
stated in the study, the drone could only handle 12 kilometers, 
not including the return trip to the headquarters, due to 
restrictions in the battery life. The delivery order would then 
be transferred to consequent branches according to the 
protocol in such a case. However, there might be times when 
there are no branches near the assigned delivery location and 
is just out of coverage via drones. A plausible solution to this 
is the truck-drone-atv routing wherein trucks carrying the 
drones and its parcels go near the destination area and act as 
an alternative headquarters for the UAVs. Implementing this 
into the program, one needs to take into account the travel 
time of both the truck and UAV to estimate the approximate 
delivery time. 
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