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A synchronized always-online pet 
simulator with multiplayer functionality



S T R U C T U R E

N O D E S W E B

B A C K E N D
F RO N T E N D

API API



T E A M S

T E A M  
L E A D

Product Owner
co

m
m

u
n
icate

T E A M  
L E A D

communicate

T E A M  
L E A D



Nodes; 6,5

Web Backend; 4

Frontend; 6

Product Owner; 

0,5

Ressource Allocation (Students)



M O N O R E P O

& C O N T R I B U T I N G
• All contributions to the project are made to a singular Monorepo on GitHub: 

https://github.com/smartuni/teamagochi

• Documentation is shared on: https://smartuni.github.io/teamagochi/

• Issues are created on the project board: https://github.com/orgs/smartuni/projects/2

• Pull Requests must be approved before merging

https://github.com/smartuni/teamagochi
https://smartuni.github.io/teamagochi/
https://github.com/orgs/smartuni/projects/2


C O N S T R A I N T S

High-Level

Requirements

• Two devices are synchronized by the means of a digital twin.

• Backend application and node communicates with via standard IoT application 

protocols.

• The devices should have at least one actuator and one sensor, be battery powered, 

and use wireless communication.

Technical • Device is based on Adafruit Feather nRF52840 Sense.

• Device software is built upon the RIOT operating system.

• Devices communicate with a border router over IEEE 802.15.4.

• Devices communicate with a LwM2M Server to report their sensor and actuator 

values.

Organizational • The project is organized in three teams: Nodes, Frontend and Web-Backend.

• The project is divided into four milestones, the last of which is the presentation of 

the results (8.7.24).

• Git is used for version control and all code is published to Github.



N O D E S  T E A M

•Eduard Lomtadze

•Nils Voepel

•Moritz Holzer

•Dong Yuanzhe

•Lukas Sebrantke

•Tom Hert

•Justin Sanker



M O C KU P  O F  T H E  C A S E
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S E N S O R S

Temperature Light Gyro / Accelerometer

Buttons



O U T P U T

Feed me!!!

LEDs

Beeper

Vibration

Display



P C B  D E S I G N



D I S P L AY  D E S I G N

ILI9324

LVGL

RIOT driver with LCD API



3 D P R I N T



C O N N E C T I O N

• Onboard WiFi module is used

• 6LoWPAN (Low power personal wireless personal 

area network)



T H E  P E T &  I T S N E E D S
• three different pets

• Different Needs are send to the Node and input for the FSM

• Some first Ideas are:

➢Feed (Hunger)

➢Clean (?)

➢Play (Happiness)

➢Pet (Happiness)

➢Medicine (Health)



F I R S T  C O M P O N E N T D I A G R A M
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T E C H N I C A L  C O N T E X T



DATA M O D E L



Q U A L I T Y  G O A L S

Functional Suitability

We implement only features which are 

necessary for the project, and we implement 

them correctly.

Maintainability

We prepare for iterating development and 

agile project goals and scope.

Security

We take into account that security is a 

central IoT challenge.
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G E N E R A L  C O N C E P T

Giving the user an online platform where they can utilize the 

extended functionalities of the physical device



E X T E N D E D  F U N C T I O N A L I T I E S

• Creation/Customization of the pets

User is able to pick a name for their pet/s as-well as choosing the type of it.

User will also be able to customize their pet/s with items such as clothes/toys.

• Better visualization

Friendly user interface which shows the stats of the pets as-well as a better picture of 

the pet itself.



E X T E N D E D  F U N C T I O N A L I T I E S

• Communication with other users (e.g. Friendlist)

Allowing us to see other friends' pets on the leaderboard

• Notifications (e.g. Hungry/Sad)

Will be displayed when the pet is below a certain stat threshold



E X T E N D E D  F U N C T I O N A L I T I E S

• Statistics (e.g. Health/XP/Happiness)

Stat bars will be shown to the user based on a 100% percentile

• Settings (e.g. Linked devices/User info)

Ability to connect/disconnect devices from the user's account as-well as see the devices that are 

already connected and display the User's ID



E X T E N D E D  F U N C T I O N A L I T I E S

• Achievements

Will give the user points/items

• Challenges

User/pet will gain XP from different challenges provided

• Leaderboards

Will give a ranking for the users/pets



A P P  O V E RV I E W
• Home page/frame – basic instructions about how to navigate the app

• Sign up / login page – user can sign up and make initial device linking and email

• Pet page – see own pet data and leader board ranking achievements , XP

• Settings page – user can see own data, disconnect device, add new devices sign out etc.

• Friend page – users can manage their friend list

• Inventory page – users can manage their rewards for completing challenges



DATA  F LO W



T E C H N O LO G I E S

ReactJS
Flutter
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