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Abstract:  In recent years, Drone's research has become popular, and there is a need to automate the 

cycle of takeoff, flight, landing, and charging of Drone. Mainly, the problem remains in automatic 

battery charging. Therefore, in this research, we will realize Drone's charging station using RTK-GPS 

with high accuracy. We verified the landing accuracy by experiment. From the results of the 

verification, it was found that relative positional error between drone and the charging station can be 

eliminated by referring to the same reference position. Thus, the possibility of navigating Drone to the 

charging station can be easily implemented. 
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I. INTRODUCTION 

 

here is a demand to develop the system that can 

monitor the production status of Okinawa 

Nemacystus (Mozuku) from the Nanjo City Chinen 

fishery cooperative association in Okinawa Prefecture 

by using drone system. Since it is hard for the member 

of the union to operate Drone for monitoring, it is 

necessary to automate the cycle of takeoff, flight, 

landing, and charging of Drone. So far, we have 

developed drone system that can takeoff, fly, and 

landing automatically. In the previous research, we used 

image processing method to recognize a marker and 

guide drone to land at the landing point [1]. However, as 

the descending range of cameras narrows down, the 

problem remains that even a slight shake will cause 

markers to be lost.  

To solve the problem, then we developed the system 
that installs Kinect camera at the landing point to guide 
the drone to land [2]. Since three Kinects are used, there 
is a problem that processing for linking with each Kinect 
camera becomes complicated.  In this paper, we will 
describe the method to guide the drone to the landing 
point (power charging station) by using RTK - GPS 
which is simple and inexpensive. We decided to verify 
the landing accuracy and reported in this paper 

 

II. IMONITORING PRODUCTION OF 

OKINAWA MOZUKU WITH DRONE 

By using drone to monitor the production status of 

Okinawa mozuku we can grasp the growth of Okinawa 

mozuku easily. 

Not only perceiving images but we can also calculate 
the rate of growth and possible to predict shipping 
volume of Okinawa mozuku and set unit price for that 
year. It is necessary to monitor the production status of 
mozuku from the above the sea automatically. For this 
purpose, there is a need to automate the cycle of taking 
off, flying, landing, and power charging of drone. 

In this study, we decided to use RTK-GPS which has 
fewer sensors to guide the drone accurately and 
inexpensive. 

 

 

 

 

 

 

 

 

 

 

Fig.1. Cultured Okinawa mozuku 

 

III. WHAT IS THE RTK-GPS 

 

RTK-GPS (Real Time Kinematic-Global Positioning 

System) is one of GPS positioning methods. As shown 

in Fig.2 , the RTK positioning method consists of two 

T 
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stations: a reference station that is a reference 

observation point and a mobile station that is a point to 

be located. An antenna for receiving signals from GPS 

satellites is installed at each place. Based on the signal 

received at the reference station, the position of the 

reference station is obtained and the positioning 

information is transmitted to the mobile station by radio 

communication. The mobile station calculates its 

position by combining the positioning information from 

the reference station and the signal from the GPS 

satellite that attached on it. Compared with other 

positioning methods, accuracy is very high, and it can be 

obtained with accuracy in cm [4]. 

 

 
 

Fig. 2. RTK-GPS configuration 

 

 

IV. IMPLEMENTATION OF THE SYSTEM 

 

As shown in Fig.3, the system consists of the RTK-
GPS reference station, charging station and drone. The 
reference station which received the signal from the 
GPS satellite finds the positioning information and 
transmits it to the server using the portable line 
communication network. 

Next, positioning information of the reference 
station from the server is received by each charging 
station and drone, and the position is calculated. Also, 
the size of the charging station for the drone to land is 
considering 1.5 times the size of drone. 

 

 

 

 

 

 

 

 

 

 Drone 

 PC  : CF-SX2DEYBR 

 GPS : NV08C-CSM[5] 

 

 Charging station 

 PC  : CF-SX2DEYBR 

 GPS : NV08C-CSM 

 

 Reference station 

 PC  : HP 15-ba000 

 GPS : NavSpark[6] 

 

 GPS antenna 

 Frequency : 1575.42MHz 

 Voltage : 3~5V 

 

 Interaction with the server 

 Library: RTKLIB[7] 

 

 

V. VERIFICATION OF LANDING ACCURACY 

USING RTK-GPS 

 
In this study, we conducted three verifications of 

landing accuracy toward drone's charging station. The 
three verifications are shown below. 

. Verification of accuracy of single GPS ・ RTK-

GPS 

. Verification when charging station and RTK-GPS 

of       drone are referred to the same reference station 

. Verification of landing position of Drone under the 

condition of verification 2. 

 

A. Verification of accuracy of single GPS ・ RTK-GPS 

In conducting this verification, a rectangular course 

was created. By doing the same place, we compared the 

accuracy of single GPS and RTK-GPS. When we went 

around, we actually walked around the course with each 

GPS in hand. The results of the verification are shown 

as below. The single GPS from the left in Fig. 4 is very 

scattered and cannot be said to be a square because the 

trajectory is not straight. On the other hand, RTK-GPS 

 

Fig. 3. System configuration 
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has a small scatter, so it can be seen that it is a locus 

close to a straight line. It also shows that it is a 

rectangular locus. 

 
 

Fig.4. Left : Single GPS and RTK-GPS results, Right : 

enlarge of RTK-GPS results. 

 

The result of RTK-GPS on the left of Figure 4 is 

enlarged and shown on the right of Figure 4. From the 

right side of Fig. 4, the width of error was very different 

between horizontal and vertical. In the lateral direction, 

the trajectory width was about 1 m and in the 

longitudinal direction it was about 50 cm. 

 

B. Validation when charging station and RTK-

GPS of drone 

 

Even with an accurate RTK-GPS, error always 
occurs. Using the error, we verified whether the error 
occurrence method when referring to the same reference 
station is the same or not. When doing the verification, 
both RTK-GPS were installed 3 m apart. GPS track was 
measured for several minutes in a stationary state 
without moving. The results are shown in Fig.5. 

 

 

 

 

 

 

 

 

Fig.5. Results of referring to the same reference 
station 

It can be seen that the lines are extending downward 
in Fig. 5 are both the same shaped lines. The GPS signal 

changed in the same direction, but the distance that 
changed at a time was different in each GPS. So, it was 
a different trajectory as a result. However, in this 
verification, it is the error of RTK-GPS in the stationary 
state, and the difference between both GPSs was the 
same.  

 

C. Verification of landing position of Drone under 

the condition of verification 2 

 

We verified the landing position of drone by 

referring to the same reference station as the situation in 

verification 2. When doing this verification, we created 

the same course as when conducted in verification 1. 

However, unlike verification 1, a new charging station 

with RTK-GPS was set up. First of all, a course that 

starts walking from the charging station turns around 

each point and finally returns to the same charging 

station. This course is supposed to confirm the 

production situation of mozuku. The results is shown in 

Fig.7 

 

 

 

 

 

 

 

 

 

 

 

Fig.6. Course for verification 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Charging station and drone’s RTK-GPS 
trajectory(1 mask is 50cm) 

In Fig. 7, the first locus is the charging station and 
the trajectory which is the second locus is the drone. As 
a result of this verification, the drone landed at 50 cm 
away from where it took off. Also, the position relation 
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of GPS of drone and the position of GPS of charging 
station did not change. 

 

VI. CONCLUSION 

 

In this paper, we described the development of 
charging station of drone using RTK - GPS. Three 
verifications conducted in this study have revealed the 
following. 

RTK-GPS proved to be more accurate than single 

GPS. 

By referring to the same reference station, it was 

found that the same motion error can be detected, and 

as a result, the relative positional error can be 

eliminated. 

By referring to the same reference station, it was 

found that the same motion error can be detected, and 

as a result, the relative positional error can be 

eliminated. 

 

In the future, we will install RTK-GPS on drone and 

perform autonomous flight and automatic landing. For 

automatic landing, we plan to correct GPS signals by 

the distance to the charging station. 
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