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Abstract— The Fish owners of the pet fish are usually As such, this paper is designed to overcome previous
distressed when they are away from home environment because systems’ flaw and give more advantages and benefits to the
they could not feed the fish on time. Both reasons, food starvation fish owner. In this work, the user has the ability to customize
and overfeeding risk the health of fish and leads to poor water the feeding time or choose to feed their fish immediately
quality in indoor fish tanks. Thus monitoring the fish feeder is of  without any preset schedule. Also, since the Raspberry Pi are
great importance which can be very beneficial for the fish ~connected to the internet, they also can check their fish
owners. This work is aimed to design a fish feeder system using ~gndition and make sure the food disperse properly. The
microcontroller and Raspberry Pi based web application to relax — pagpherry pi also allowed the user to check their previous
the distressed fish owners in feeding their fish on time. This feeding status. The proposed system will help the user feeding

system is designed to overcome the problem of fish dying due to o -
fish feeder malfunction. With this design, the fish owner can their fish every day, even when they far from their home.

monitor the fish tank for correct functioning of the fish feeder.

Also, the user can set schedules for feeding the fish through the I Automatic fish feeder system
web application. '

First, This section reviews some of the existing automatic
Keywords—fish monitor; fish feeder; microcontroller design fish feeder systems. In most of the automatic fish feeder
systems, it is not easy to control the quantity of food that was
. released [9]. For indoor fish feeding system such as aquarium,
I Introduction a small device is suitable but the outdoor ponds might require
The history of keeping fish as pets had dated back sind@ build a bigger system with big water storage [8]. The size of
ancient times and had remained a popular pet choice unthhe water storage and the dense of the fish determines the
today. Early civilization such as the Sumerians, Romans angumber of times the fish owner needs to do disperse the fish
Egyptian were known to keep fish not only as food but alséood [6,7]. One of the Automatic fish feeder controlled by an
entertainment. However, it was the Chinese back in tie 10AtTiny85 [2] was developed by Michael Braverman in 2012
century that become the most contributor of fish-keepingo feed his fish when he was not at home. This system is
hobby. Through this breeding, they created the goldfish, whicBhown in Figure 1. This machine used a pair of HTX 500
later been introduced to Europe in thé"X@ntury [1]. Over Micro Servos and ATTiny85 that is been programmed by
the centuries, fish keeping had remain a hobby for thérduino..
privileges until the 1920s, where an entrepreneur based on
American began the first commercial fish breeding business.
Since then, many developments and invention were made to
suit the growing demand of fish-keeping hobby and one of the
inventions made was an automatic fish feeder [2].

An automatic fish feeder is an electronic device that is
designed to feed fish at regular intervals. They are often used
when the fish’s owners is on vacation or too busy to maintain
a regular feeding schedule. However, this device does come
with their own drawback. For instance, according to Noor et
al., [3], most automatic fish feeder had problem of controlling
the amount of fish feed released. Too much and it will pollute
the water in the tank and too little will led to starvation [4].  Fig 1. Automatic Fish Feeder Controlled by an AtTiny85
Another drawback is the lack of monitoring and instant [2]
feedback from the fish feeder. Due to this, the fish owners are

unaware of the problems with their fish or if their feeder ~The food is distributed when the bottle cap bumps the
malfunction [5] bottle flapper and release the food. The food will fall to the

cap as shown on the picture below. It will later rotate back
to the tank before slowly disperse the food. The
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advantages of this device are it easy to make andack to dead fishes becauseythunable to check their tank
programmed. It is also quite cheap to make due to thstatus.

everyday material that been used . : .
The rest of the paper is organized as follows. Section 1
The problems with this machine are: Only a limitedbrief the Background study of the fish feeding systems.
amount of food that can be stored in the bottle. The&Section 2 surveys the literature, states the problems identified
distribution of fish feeds also quite messy as some of the feedsd describes the objective of this paper. Section 3 describes
fall to the ground. This system was only suitable for at most the methodology used to design the proposed system. Section
week’s supply of food before it runs out. 4 concludes the paper and states the future plan of this work.

The other automatic fish feeder system, All in One Box” Problem Stat ¢
Aquarium Feeder using Arduino which was created by Briaf\ Problem Statemen
Laebens on 2014 which is shown in Figure 2 [10]. He thed here are certain drawbacks that exist in the current automatic

created this machine by using Arduino and a stepper motdish feeder. One of the problems of most fish feeders was their
driver chip. The food is being placed inside a smalinability to check their feeder function and the risk of
Tupperware bin, where the drill bit inside the Tupperwargeturning to dead fishes due to malfunction on the feeder
slowly pushes the food out of the container, avoiding the fooghachine. The other drawback vghere the fish feeder feed the
from being stuck. There are an AC timer unit that controlgishes too less or too much amount of food, thus risking the
how often the Arduino is powered on and subsequently feedgh health from starvation or overfeeding. There are two main
the fish. problems identified in most of the fish feeding systems as
listed below.

i. Quantity of food dispersed: Each automatic fish feeder
has different amount of food to be dispersed to fish. This
could lead to overfeeding or sudden starvation. The
excess food could pollute the fish tank and can cause
harm and health problems to the fish.

i. Lack of real-time monitoring: Some fish owners might be
away from the fish for a long period of time. In such
situations, the fish owners will not have any idea about
the condition of their fish. This might lead to unawareness
of the problems that occurred in home such as their feeder
malfunction or sudden changes in the behavior of fish.

_ _ _ B Objective
Fig 2. The “All in One Box” Aquarium Feeder using  The objective of the paper is to monitor and control the
Arduino fish feeder through the internet. The system should be able to

program the machine using the AC timer and if the timer i$€en dispersed. The objective of this paper is
broken,_ the fish cannot be fed. It alsolhad the possibility of ; 14 design and fabricate fish feeder system.
tampering as the additional volt of the timer can speed up the
motor. This can cause the food being dispersed twice thell.
amount of the food needed and cause overfeeding.

Based on the above identified drawbacks in the automatic To ensure that the fish owner is able to monitor the
fish feeder systems, the proposed system is designed @svironment of the tank using the internet and check the
overcome the drawbacks in indoor fish tanks. For example, tHfeeding status.
fish feeder will have bigger place to store the fish food, made
by a plastic container that can store at least a week worth 6. Scope
dry fish food. As it made by available material, such as a The scope and limitation of this paper have been identified
plastic container, the cost ofettieeder is much cheaper than gnq Jisted below according to the paper objectives:
store bought fish feeder.

The system will also have ability to record the precious _ _ _ _
feeding time and user can view them from the feeder's b) This system is able to be used online and monitor the

interface. The interface can be access via the internet that@svironment of the fish tank as well as checking previous
connected using Raspberry Pi. The other function in thé&eding status
interface also consists of button to feed the fish automatically, c) This system is limited to domestic use only and

setting or changing the feeding schedule and lastly the camer T e .
function. Since the fish feeder linked to the internet, the useurﬁable to function if there are no electricity or the system is

can use the camera attached on the tank wall to check tHg“ne
status of their tank. This to ensure that the user will not come

To enable fish owner to customize feeding time or
feeding their fish immediately without preset timing.

a) This system can disperse dry food only.
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m Methodology feeding schedule to the user.Xtlés edit schedule, where the _
o user created a new schedule and save to the system. Then is
The methodology of the proposed system is discussed fged fish, where the user send inputs of feeding the fish. Lastly

three modules. Figure 3 shows the three modules present;iny;ie\y fish, where user send input to the system to view the
the proposed design. The first is the web interface moduI%mk
the

The web interface act as the medium for user to accessed
fish feeder by using the internet. The web interface will be
created using Adobe Dreamweaver. In this module, the web
interface is design to have a user interface that the user can
send command to the fish feeder. The user send the command
by pressing the input button for each fish feeder functions. The
web interface also can only be access by entering the user ID.
The user ID will later being authenticated by finding a match
in the database that located in the Raspberry Pi.

The next module is the utility of Raspberry Pi. The
Raspberry Pi act as the intermediate between the web interface
and the fish feeder. The code for the fish feeder is being . . . . .
programmed using Python. A code that can be written and run 19 4. Context Diagram of Fish Feeder using Raspberry Pi
in the Raspberry Pi. This codes will be written to connect to  APplication
the fish feeder. The code will be run when the user send the pata flow diagram- Leved of Fish Feeder

command from the web interface. The Raspberry Pi will then.. ]
send the command to the fish feeder. F%’he ydatabase f’ipgure 5 shows the Data Flow Diagram (DFD) of level 0 of

authentication is also been saved in the Raspberry Pi. THS® ',:'Sh Feeder using Raspberry Pi. Function 1.0 is ‘View
database is to make sure only authenticated user can accesg&g"- This function will retrieve user ID from the user
the fish feeder. The Raspberry Pi is also enable the user @gtabase by the input given by the user. Then it will send back
access fish feeder using the internet. The Raspberry Pi mal user ID to the user for notification of verification success
sure the fish feeder stay connected to the network. or failure. Function 2.0 is ‘View Schedule’. The schedule list

will be retrieved from the schedule database. The user can
then, view the schedule list. The user can send input to edit the
schedule list by sending the schedule ID.
Function 3.0 is ‘Feed Fish’. The user sent an input to the
function of feeding order. The feeding time will be saved in
the schedule database. Lastly, in 4.0 is the ‘View Fish’. The
user can send input to the function to view the fish. The
function will send to the user database to confirm the ID to see
Fig 3.Three modules in the proposed design the fish. The user database will then send the camera details to

: _ i _ view the fish.
Lastly is the fish feeder module. The fish feeder is

hardware that connected to the Raspberry Pi. The fish feeder is
made using a plastic container, a servo motor, a web camera,
and jumper cables. The plastic container is made by using
everywhere material such as the Tupperware. This container is
to store the fish pellets that can last for a week at least. The
servo motor will be use to move the plastic container. The
servo motor will rotate the container to release the fish pellets
into the tank. Next is the web camera. The web camera will be
attached to the side of the tank. The web camera will enable
the user to see if the fish feeder has release the fish pellets.
This to prevent the fish from being starve due to the user not
knowing the fish feeder is malfunction. Lastly is the jumper
cables. The jumper cables connect the servo motor and web
camera to the Raspberry Pi. The jumper cables are where the
command to move the hardware being send from the
Raspberry Pig spelling and grammar:

A. Context Diagram Application of Fish Feeder

Figure 4 is the context diagram of the proposed system.
The context diagram shows the relationship of ‘User’ and the
system. First is view schedule, where database will display the Fig 5.DFD-Level 0 of Fish Feeder
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C. Data flow diagram - Level 1 of Fish Feeder session that has been recorded. It also shows the schedule
1. View Schedule feeding that had been set by the user before on the bottom
Figure 6 is DFD for level 1 of ‘View Schedule’ function. right of the website. On the bottom right is the image of a

There are two additional functions which are 2.1 ‘Add new fish that shows a link to feed the fish if the user want to
schedule’ and 2.2 ‘Save new schedule’ function. In the first ~ do it without waiting for the next feeding time.

function, the user send an input to add a new schedule to the

system by inserting the new schedule details. The second

function is to save the new schedule details to the schedule

database. The schedule database, then will update and send

displayed a new schedule to the user.

Fig 6.DFD Level 1 of View Schedule for Fish Feeder

2.

Feed Fish

Figure 7 is DFD level 1 for feeding fish. There are two Fig 8.Home page for User interface Web Application
additional functions, 3.1 ‘Enter Feeding Order’ and 3.2

‘Save Feeding Time'. The first function will receive an 2. Settime

insert order from the user. The function will send the  Figure 9 shows the function to set a schedule of feeding
order to function 3.2. The function later will save the of the fish. This is for the user who prefer automatic
feeding time to the schedule database. The update of feeding. It has two sessions of feeding, which is ‘Feeding

feeding time will be displayed to the user. time 1’ and ‘Feeding time 2. When clicking the save time
button, the new feeding schedule will be saved in the
system.

Fig 7.DFD Level 1 Feed Fish of proposed system

Fig 9.User interface for Set Time

D. User Interface Design Web Application of Fish Feeder 3. View Fish

User Interface Design discuss about the user will do when  Figure 10 shows the function for user to check if their fish

they access the Fish Feeder. It ensures that website is easy to feeder function properly in real time. By clicking the
understand and user friendly. The website also serves as a tool putton ‘Open Camera’, the system will open the camera
or interface that enable the user to achieve their goals. attached to the tank. By clicking ‘Close Camera’ button,
1. Home page the Raspberry Pi will disconnect the web camera and end

Figure 8 is the home page function where it shows the the video stream.
user the details of feeding for both before and the next
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collected good knowledge and components to develop this fish
feeder device. The design requires more literature study on
how the camera and sensors work. Also, coding using the
Raspberry Pi to interact with all the components of the system
is a challenging task. Some of the components are already
purchased to design this system. This work will be designed to
make the system cost effective.

v. Future work

All the necessary components are identified for the design

of the new fish feeder using Raspberry Pi. The next part of the
work is to assemble all the parts identified and design the
system. Then, write coding using Raspberry Pi to interact with

Fig 9.User interface for View Fish

E. Dialogue Diagram

Dialogue diagram provide a graphical method of
specifying the sequence of designing interface. It is important
to plan the sequences of interface for the user. Figure 11
shows the dialogue diagram of the system.

(1

(2
(3]

(4]

(5]

(6]
[7]
(8]

(9]

Fig 10. Dialogue diagram of Fish Feeder system (10]

Iv. Conclusion

This paper had discussed the methodology to be used in
the making of the fish feeder using Raspberry Pi. | had

978-1-5090-5434-3©2017 IEEE

all the components of the system. Finally, ensure the error free
coding and stable working of the system. This system is
targeted for indoor fish tanks and also,
experimented for implementing in aquaculture systems.

this can be

References

W Fang and C.M Chang. “Development of an automatic feeder with the
capability of knowing when to stop feeding”. Proceedings of the Annual
International Conference and Exposition of the World Aquaculture
society, Australia, 26 April-2 May, 251, 1991.

K. Barringtom. “History of Fish Keeping As A Hobby.”
www.ratemyfishtank.com. 2013, December 24.

M.Z Noor, A.K Hussian, M.F.Saaid, M.S. Ali, & M Zolkapli. “The
design and development of automatic fish feeder system using PIC
microcontroller”. |EEE Control and System Graduate Research
Colloquium. , 2012, pp. 343-347.

J.V Lee, J. L. Loo, Y. D. Chuah, , P. Y. Tang, Y.C Tan, & Goh. “The
Use of Vision in a Sustainable Aquaculture Feeding System”. Research
Journal of Applied Sciences, Engineering and Technology. Vol. 6(19):
2013, pp. 3658-3669.

M.N. Uddin, M Rashid, M. Mostafa, H. Belayet, S.Salam, N.Nithe, M.
Rahman, & A.Aziz. “Development of Automatic Fish Feeder”. Global
Journal of Researches in Engineering: A Mechanical and Mechanics
Engineering. Vol.16 (2), 2016, pp. 14-24.

G.Stéphane, C,R. Philippe, F.Christian, D.M Benjamin and A.D David
“Acoustical monitoring of fish density, behavior, and growth rate in a
tank”. Aquaculture, vol.251(2), 2006, pp.314-323.

A Yousef, S Steven, and L.Xiaoming. “Automatic Feeding Control for
Dense Aquaculture Fish Tanks”. IEEE Signal Processing Letters, 2015,
pp. 1-9.

C.Chang,W. Fang, R-C Jao, C.Shyu, and | Liao. “Development of an
intelligent feeding controller for indoor intensive culturing of eel”.
Aquacultural Engineering, vol.32(2), 2005, pp.43-353.

S. Yeoh, F.S Taip, J Endan, R.A. Talib and M.Siti. “Development of
Automatic Feeding Machine for Aquaculture Industry”. Pertanika J. Sci.
& Technol. Vol.18 (1), 2010, pp. 105 — 110.

Bremer, R. “Auto Fish Feeder Feeds Fish Automatically”. 2014, October
14.



