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Abstract - Drones or unmanned aircraft in various forms, 
functions and purposes have developed rapidly recently. One 
of the developments in drones discussed in this article is for 
transportation purposes, especially delivering goods. This is 
in line with the massive development of online transactions 
(e-Commerce) since the Covid-19 pandemic. This paper 
discusses the development of drones for package delivery 
and considers their social impact on professionalism and 
ethics. Experimental methods and qualitative analysis will 
be used as an approach. The research results show that a 
goods delivery drone has been successfully developed in the 
form of a hexacopter and can be used to send goods under 1 
kg. Goods or packages can be received by customers 
according to the GPS coordinates provided in Google Maps. 
From testing’s carried out in the field, the drone's position 
experienced a shift of 5% when the package was released at 
the customer's coordinates. This is partly caused by weather 
disturbances along the drone's pathways. During testing 
and operation, many external factors must be considered so 
that drone development becomes a standard, professional 
product and meets the regulations applicable in a region.  
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1. INTRODUCTION 

Professionalism and ethics are important keys in 
developing expertise, especially within the framework of 
engineering professional practice. Law of the Republic of 
Indonesia Number 11 of 2014 contains engineering which 
includes, among other things, components of 
professionalism and ethics [1]. Professionalism is the 
quality of attitude that members of a profession have 
towards their profession as well as the degree of 
knowledge and expertise they have to be able to carry out 
their duties well [2]. The nature of professionalism will 
lead to professionalism, namely the nature of pursuing 
perfect results, requiring seriousness and thoroughness in 
work, perseverance and fortitude, and requiring high 
integrity. Therefore, guidelines for implementing 

professionalism as an engineer in applying their expertise 
have been established by the Indonesian Engineers 
Association (or Persatuan Insinyur Indonesia - PII) as seen 
in basic principles (Catur Karsa) and attitude & behaviour 
demands (Sapta Dharma) [3]. Meanwhile, ethics is also 
included in Catur Karsa and Sapta Dharma, which are 
related to aspects of morality and noble character. The 
Engineering Code of Ethics is a guide for Professional 
Engineers in making various difficult decisions in 
engineering practice. Ethics encourages an engineer to 
always work responsibly, honestly, with integrity and 
prioritize the interests of many people. Carrying out work 
that adheres to a code of ethics will avoid conflicts of 
interest, and still adhere to concepts that are believed to 
bring success and the resulting products to be standard, 
useful and able to improve the welfare of society. 

Drones or unmanned aircraft are a product of engineering 
practice. The use of drones is becoming increasingly 
popular in modern logistics operations. In recent years, 
the rapid rise of online ordering and the booming e-
commerce industry, coupled with the COVID-19 pandemic, 
have accelerated the need to find alternative safe and 
contactless delivery models [4]. Road traffic congestion in 
urban areas, especially road traffic that is used beyond 
capacity, has spurred the development of drone delivery 
technology to become increasingly intense. As a result, 
many retail and logistics industries such as Amazon, DHL, 
FedEx, Google, PizzaHut, UPS, and Walmart have invested 
in and used drone technology to implement scalable 
alternative delivery models [5-7]. With advances in drone 
technology and increasing commercial use, types of 
drones such as quadcopters, hexacopters, octacopters or 
hybrids (between wing and multirotor models) with stable 
vertical flight capabilities or VTOL (Vertical Take-Off and 
Landing) can be used to carry cargo such as parcels, fast 
food, foodstuffs, medical products or other purpose 
products. These long-distance drone delivery operations 
are gaining traction due to increased accuracy, ease of 
operation, faster delivery times, and lower operating costs 
[8]. According to analysts, operational costs for drone 
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delivery services are 40% to 70% lower than traditional 
vehicle delivery service models. This will increase global 
demand for delivery services and the drone market is 
currently growing from US$228 million in 2022 to 
US$5.556 billion in 2030 [9]. 

This article discusses the development of drones for 
package delivery by paying attention to social impacts 
such as professionalism and ethics. This social impact 
needs to be taken into account because some of the 
products produced are not all the result of professional 
work, for example just trials and errors, modifying or 
costuming products without permission, playing with 
drones in random locations, or exposing photo shoots that 
are not actually within their scope. This can be categorized 
as a violation. The social impact of drone development can 
be seen from two points of view, namely internal aspects 
and external aspects. Internal aspects refer more to the 
quality of the product itself, such as its airworthiness and 
functionality. Meanwhile, the external aspect is related to 
regulations in its operation and aspects of Security, Safety, 
Occupational Health and Environment. By showing 
professionalism and ethics in drone development, it is 
hoped that professional engineers or prospective 
engineers can apply the basic values of ‘Catur Karsa’ and 
‘Sapta Dharma’ in their daily activities. 

2. MATERIAL & EXPERIMENTAL TECHNOLOGIES 

To design a drone, there is a wide choice of models in terms 
of weight, flight autonomy and stability characteristics for 
each required mission. The mission of the drone in this 
project is to develop a hexacopter capable of flying stably 
and transporting light packages (maximum 1 kg). In 
addition, the flight time must be carefully calculated 
according to the distance traveled. Therefore, internal 
stability is very important because the goods sent must 
reach their destination within the specified time. Fig. 2.1 
shows the main components selected for a delivery drone. 
All components selected take into account the availability 
of funds with the main aim being that the system can 
provide high performance. 

It can be seen in Fig. 2.1(a) that the main brain of this 
system is the Pixhawk 2.4.8 autopilot 32-bit (PX4) flight 
controller. It is an advanced high-performance 32-bit ARM 
CortexM4 processor, known as FMUV3 in ChibiOS [10]. The 
advantages of the Pixhawk system include a Unix/Linux-
like programming environment. The Pixhawk has a 32bit 
STM32F427 Cortex M4 core processor with FPU, 168MHz, 
256KB RAM, 2MB Flash, fail-safe 32 bit STM32STMF100 
Co-processor, and sensors like ST Micro L3GD20H 16 bit 
Gyroscope, ST Micro LSM303D 14 bit 
Accelerometer/magnetometer, InvenSense’s MPU 6000 3-
axis accelerometer/gyroscope, and MEAS MS5611 
barometer. Furthermore, explanations of other 
components in Fig. 2.1 can refer to articles [11], [12]. 

 

Fig. 2.1 Selection of main components for developing a 
hexacopter drone that is used for delivering goods 

Once the main components as in Fig. 2.1 are available, the 
hexacopter drone can be built as in the schematic in Fig. 
2.2. Note that the frame designed uses aluminum material 
2 mm thick and the length and width are 21 cm  23 cm 
respectively. . Apart from that, the drone arm is also built 
using hollow aluminum material with dimensions of 1.5 cm 
 1.5 cm  33 cm with a wheel distance of 700 mm. The 
installation of a DC (BLDC) motor on each drone arm and 
the propeller on the motor axis must follow the color 
instructions in Fig. 2.2, where dark green is clockwise (CW 
= clockwise) and light green is counterclockwise (CCW = 
clockwise counters). 

After all components are assembled as in Fig. 2.2, the 
drone can then be tested before being taken to the field. 
The switch button is pressed until the LED on the Pixhawk 
is solid green. The green LED indicates that the GPS signal 
has been connected (locked) between the receiver and 
transmitter (Remote Control). Before testing, the drone 
must be set up and calibrated to be autonomous or 
autopilot. One of the ways this can be done is using open 
access software, namely Mission Planner [13]. The latest 
version of mission planner used in this work is Mission 
Planner-1.3.81 (Dec 8, 2023). 
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Fig. 2.2 Basic schematic for developing a hexacopter drone 
using Pixhawk 2.4.8 

The window for the Mission Planner can be seen in Fig. 
2.3. Settings are done via the SETUP menu and must be 
done starting from Frame Type, Initial Tune Parameter, 
Accel Calibration, Compass, Radio Calibration, ESC 
Calibration, Flight Modes and Failsafe in the Mandatory 
Hardware Submenu. Next, set the battery monitor used 
and test the motor's functionality in the Optional 
Hardware Submenu. Settings for drone operation can be 
done via the CONFIG Menu, this includes changing the PID 
(Proportional–Integral–Derivative) controller value if the 
available default PID is not able to optimize drone 
performance. How to set autopilot in Mission Planner can 
further refer to Suparta and Handayani [11].  

 

Fig. 2.3 The front face of the Mission Planner connected to 
Pixhawk 2.4.8 

In general, the research flow in the development of 
hexacopter drones for delivering goods carried out in this 
project is also seen as a case study for implementing 
professionalism and ethics as can be seen in Fig. 2.4. The 

main task accomplished before implemented for package 
delivery  purposes is testing the stability of the drone. 
Many challenges occur in this section, starting with drone 
malfunctions, crashes and even burns due to flat batteries, 
and the most important is the ability or skills to control 
drone via remote control. 

 

Fig. 2.4 Block diagram of research methods 

3. RESULTS AND DISCUSSION 

3.1 Results of Hexacopter Drone Development 

Fig. 3.1 shows the hexacopter drone that has been 
developed. The control test for package delivery where the 
drone takes off and flies to the customer's coordinates. 
Before the drone is given a payload or package, their 
stability test is first carried out, such as take-off, landing, 
maneuvering (see Fig. 2.4) are carried out first. If optimal 
stability has been achieved, then the drone is equipped a 
payload ranging from 500 grams to 1000 grams. The test 
results showed that the drone was unable to take off 
carrying a load of more than 987 grams. With a load 
weighing 987 grams, the drone can only fly for less than 
10 minutes with a range of less than 1 km. If given a load 
weighing 700 grams, the drone can fly for 12 minutes 
assuming the weather is normal. If given a load of 512 
grams, the drone can reach a distance of up to 3 km. In 
other words, a drone that is forced to lift objects beyond 
its capabilities will cause an accident on the drone itself. 

During flight testing to achieve optimal stability, several 
accidents happened to the drone and operator. The first 
incident was that the flying drone did not follow the 
waypoint and when it was forced to return to the launch 
point, the drone immediately fell, resulting in broken 
arms, propellers and landing legs. The next incident, the 
drone could not be controlled and flew as high as possible. 
If there is an error in charging the LiPo battery, the battery 
will become swollen. The LiPo is inflated and the drone 
falls at a certain height from the earth's surface causing 
the battery to discharge and explode. 
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Fig. 3.1 Results of developing a delivery drone in the form 
of a hexacopter 

For the test case before the drone was taken to the field, 
motor testing was carried out by installing a propeller on 
the motorbike and the drone suddenly jumped and hit a 
wall, and at other times grabbed the hand, causing injuries 
to the fingers. It is common for drones to flip over during 
field trials. This is the character of a homemade drone 
(DIY = Do It by Yourself) and is certainly different from 
commercial or professional drones. However, the 
advantage of homemade drones is that we can carry out 
inspections or track and repair which parts are working 
less than optimally or reinstall them. 

3.2  A Case Study of Implementation of 
Professionalism and Ethics 

Apart from the incidents above, accidents and work safety 
in the development and operation of drones, their impact 
also damages the environment. Damage not only occurs to 
the drone but also causes injury or death to the operator 
(pilot) or even other people due to drone malfunctions. 
Fig. 3.2 shows several examples of drone accidents. In 
response to these cases, an attitude of professionalism 
must be developed, especially for novice drone users, 
whose skills have not been optimally trained, and who 
usually lack patience in flying drones, maneuvering 
techniques or lowering drones smoothly. The main source 
of drone accidents, whether manufactured or assembled, 
is usually a lack of mastery of remote control. Settings for 

a remote control are an important key in drone control. 
Therefore, to operate a drone, a professional pilot must 
receive training or obtain a certificate from a Drone 
Association, for example the Indonesian Drone Pilot 
Association (APDI) [14]. The basic training is to 
understand the rules, how to operate safely, and to get a 
remote drone pilot certificate. This includes an 
introduction to the classification, components and 
functions of drones, drone regulations in Indonesia, 
handling emergency situations and risk management in 
operating drones. With drone training, we can maximize 
the potential of using drones and increase efficiency, 
safety and productivity in daily drone operations. 

 

Fig. 3.2 Several examples of accidents originating from 
drones [Source: https://forum.dji.com/thread-48897-1-

1.html] 

Actualizing professionalism in designing and operating 
drones must be followed by the implementation of ethics. 
Several drone development incidents related to Catur 
Karsa and Sapta Dharma from the Indonesian Engineers 
Association (PII) can be described as follows: 

1. Turn on the Drone or Arming (Catur Karsa 3 and Sapta 
Dharma 2). DIY drones require special knowledge of 
how the drone is turned on when flying or turned off 
after landing. This is done via remote control by 
controlling the throttle lever. 

2. Remote Control Settings (Catur Karsa 4 and Sapta 
Dharma 2 & 7). The remote control is the drone control 
part that is driven by the pilot on earth. Before the 
drone is turned on, the remote control needs to be set 
first according to the mission to be carried out. Get to 
know the remote control features and their buttons. 
Pressing the button incorrectly will have fatal 
consequences. Perform standard settings for normal 
drone performance or drone without payload. 

3. Flying a Drone (Catur Karsa 3, Sapta Dharma 2, 3, and 
5): Here you need a driving permit or license from a 
related party if the drone is used professionally and 
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flies above a height of 100 meters from the earth's 
surface. Drone flights under 100 m in areas far from 
densely populated settlements or airports or just as a 
hobby for photography, videography or other light 
missions only require qualified pilot skills. However, 
professionally, if the drone falls, the pilot must take the 
risk and be responsible if it injures other people or 
causes a house fire due to the drone battery exploding. 
In other words, drones can be flown slowly, 
maneuvering in certain situations. To deliver packages, 
drones simply need to be flown normally by setting the 
customer's coordinates precisely using the waypoint 
method. 

4. Location for flying the drone (Catur Karsa 3 and 4, 
Sapta Dharma 2): If this is a professional or 
commercial drone, it usually has a safe runway or a 
special terminal. The terminal can be located in an 
open field or artificial field on top of a house/building. 
Professional pilots can certainly fly drones and drones 
back to predetermined coordinate points. 

5. Drone Operational Regulations (Catur Karsa 4, Sapta 
Dharma 2 and 3): Operators must follow the Minister 
of Transportation Regulation No. 37 of 2020 
concerning Standard Operating Procedures (SOP) for 
Operating Drones in Open Air Spaces [15]. Minister of 
Transportation Regulation No. 63 of 2021 concerning 
the function of supervising the operation of small 
unmanned aircraft/drones, namely the Civil Aviation 
Safety Regulation Part 107 [16], also needs to be taken 
into account. 

6. Charging/Recharging Drone Batteries (Catur Karsa 3, 
and Sapta Dharma 2 & 7): Drone operations usually 
use LiPo or similar Lithium batteries because they are 
light and high performance. Each battery contains cells 
from 1s to 8s. Each cell has a minimum voltage of 3.7 
Volts and if fully charged the maximum voltage is 4.2 
Volts. Drone batteries can last a long time if the power 
usage is left at 30% of the minimum limit. The 
weakness of LiPo batteries is that they can only 
operate for around 10-20 minutes. Charging errors on 
LiPo batteries result in bloating. If bloated, the 
potential for the battery to explode is high. So, the pilot 
must be able to predict when a battery runs out so that 
he immediately lowers the drone and stops. 

7. Drone Design (Catur Karsa 3 and 4, Sapta Dharma 2, 5 
and 7): There are various types of drone shapes 
starting from the rotor: monocopter (helicopter), 
bicopter, tricopter, quadcopter, hexacopter, and 
octacopter, even the fixed type wings. The type chosen 
depends on the mission to be carried out, whether it is 
a high-flying mission, long-distance flying or carrying a 
load. A professional who works in the field of drone 
design is certainly able to understand, model and 
simulate the performance of the drone that will be 

produced. Apart from that, additional equipment or 
sensors carried by drones must also be carefully 
considered. 

8. Drone Copyright (Catur Karsa 3 and Sapta Dharma 2 
and 5): As a professional who wants to develop a drone 
independently with a specific mission, it is certain that 
if you make a modification or costume it has received 
permission. The best way to find out the results of our 
professionalism is through copyright registration in the 
form of a patent or simple patent. This is important to 
avoid that the products we produce and sell on the 
market are plagiarized from other people's work. If this 
happens the dignity of the individual and the integrity 
of the company will also be affected. 

In general, work professionalism means the professional's 
commitment to their profession and is shown by being 
proud of themselves as professionals, continuously trying 
to develop their professional abilities, and adhering to 
ethics. There are several negative indications of the value 
of professionalism carried out by individuals or 
professional groups, including carrying out work without 
careful planning, working not in accordance with their 
duties and functions, and carrying out work with results 
that do not comply with standards. To prevent these 
negative indications, cultivating professionalism among 
professionals requires a desire for actualization. 

In cases related to the code of ethics, the application of 
Catur Karsa 1 and Sapta Dharma 4 and 6 is considered as 
the main solution to the development of drones for 
package delivery. The application of Catur Karsa 1 
(prioritizing nobility of mind), can be seen in the 
engineer's position as an innovator in scientific 
development and responsible for creating new products to 
provide solutions to society. Practical ethics in drone 
development can be illustrated in Fig. 3.3. The first ethic is 
drone suitability, where for the purposes of delivering 
packages, use drones with high health. The second ethic is 
safety, where drone operators must be trained and the 
drone and pilot must be in a safe and controlled condition. 
Additionally, drones must not be flown in weather 
conditions that exceed the limits of the drone's ability to 
operate safely, and must be flown in a manner that 
ensures public safety. The third ethic is strengthening the 
law in public spaces where drone operators must comply 
with the regulations that apply in the airspace where 
drones are operated, namely by not disturbing the general 
public in public places. The fourth ethic is privacy, where 
drones must be operated in a way that does not endanger 
the privacy of non-public persons. Lastly is Traditional 
Ethics, meaning operators need to follow the advice and 
unwritten rules of local culture. 

Regarding the impacts that occur when operating drones, 
the safety factor is the main key, for example drones 
falling on people, property or rice plants in rice fields. This 
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means that Sapta Dharma 4 must be enforced. Meanwhile, 
for solutions related to the application of Sapta Dharma 4, 
namely avoiding conflicts of interest, a professional 
engineer must be able to maintain his professionalism and 
dignity. The key to professionalism is the success of 
projects that are built on the basis of one's own or team 
abilities and the results are well received by the 
community. 

 

Fig. 3.3 Practical drone operational ethics adapted from 
Matthew Schroyer in DroneJournalism.org 

From this case, the author is the party directly involved in 
developing drones which are applied for package delivery, 
if there are modifications, of course the source and state 
which part will be developed. Thus, no professional code 
of ethics is permitted. This includes avoiding conflicts of 
interest when it comes to the use of drone materials in 
mechanical parts. 

In the case of drone development which is linked to 
security, safety, occupational health and the environment 
(K4L), the application of Catur Karsa 2 and Sapta Dharma 
1 and 2, namely prioritizing occupational safety, security 
and health (in this case engineers and colleagues) can be a 
preventive measure to prevent similar cases from 
recurring. Several cases related to the application of Sapta 
Dharma 1 are as follows: 

• Safety: Operating drones must of course pay attention 
to regulations for flying drones, choosing a location 
(must be far from airports and densely populated 
residential areas), and using personal protective 
equipment (PPE) such as gloves when conducting test 
flights or when the drone is operated. 

• Safety: There are at least two identified dangers from 
drone operation, namely propellers and batteries (see 
Figure 6). So, when carrying out tests in the lab, the 
propeller must be removed. The propeller can hit the 
face or hands, or anything in the fraternity. Next is a 

battery that has the potential to explode which will 
destroy and scorch the environment. 

• Health: Related to the health of the drone and the 
health of the user (user or pilot). Before a drone is 
flown or carries out a particular mission, it must be 
ensured that all its components and systems are 
functioning properly. Apart from that, a pilot must be 
healthy and have skills and certification in flying 
drones. Skill is the main key in operating a drone. The 
second factor is patience in playing the drone. Tired 
pilots are advised to rest and be replaced with other 
professionals. 

• The physical work environment is everything around 
workers that can influence them in carrying out the 
tasks assigned to them. In this case, making a DIY 
drone can interfere or cause noise from the rotation of 
the propeller and also when producing the frame. 
Drone operations must also avoid areas with high 
voltage, such as playing drones near the PLN power 
grid. This is because radiation from high voltage can 
turn off the communication system on the flight 
controller and the GPS compass which contains the 
magnetometer. Apart from that, flying a drone must 
also stay away from residential areas because if the 
drone falls into a resident's house (for example on the 
roof of a house), the potential for the drone battery to 
explode is very high and this will certainly cause a 
house fire. 

A drone in the form of a hexacopter has been successfully 
built and used to deliver packages weighing under 1 kg. 
The social impact of this development is linked to 
professionalism such as compliance with ethics and codes 
of conduct so as to avoid conflicts of interest. With 
professionalism, it is believed that the standard products 
produced will be useful, bring success and bring 
prosperity to society. Professionalism makes a person able 
to place himself in his work environment and commit 
himself to being faithful to his professional oath, being 
responsible and providing benefits from the services 
provided. Grounding professionalism and ethics in the 
development and operation of drones can be done by first 
establishing Standard Operating Procedures (SOP) as 
engineering practices so that Safety, Health, Work Security 
and the Environment can be realized or mitigated 
properly. 
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