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Abstract

This research aims to design and develop a community-based digital platform for managing the reservation
of agricultural equipment and labor, with an emphasis on resolving delays, improving coordination, and establishing a
centralized system for accessing agricultural machinery services within local communities. The platform facilitates the
reservation of agricultural machinery, such as combine harvesters and rice transplanters, as well as the hiring of
agricultural labor for various farming tasks, including transplanting, pesticide application, fertilization, and rice seed
seeding. The system is designed to provide real-time information on the availability of agricultural machinery and
labor, enabling farmers to plan their operations more effectively and reducing errors caused by unstructured
coordination. At the same time, the platform helps service providers manage their resources efficiently through a
flexible booking and scheduling system that accommodates diverse community contexts. The platform development
process involves user interface design using Figma, application development using the Flutter framework with Dart as
the primary programming language, and data management using Supabase. Currently, the platform is accessible via
desktop computers and mobile devices. This research examines the functional correctness and practical readiness of
a digital platform prototype for real-world use. A usability—based evaluation was conducted using simulated scenarios
with ten farmers as representative users. The results show mean usability scores ranging from 3.0 to 3.3, indicating
a moderate to fairly good level of usability. Overall, the platform is feasible for practical application, although further

improvements are required to enhance user satisfaction and suitability for community-level deployment.

Keywords: User—centered design, Area-based innovation, Agricultural machinery management, Agricultural labor

booking
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Introduction
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uazusnsIdaie innssnfwnuiulledesilssavsnmuasyisiedasnnsiiinnsfimsnzan . damddsy
yoainuRsnaRefweAsasinsfiguaznnsTiaedasdnamenisineesif ifisussansnm Safiugiasanste
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Objectives
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Methodology
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Monitor System Status

via mobile application and Operations

Receive Booking Notification

*

.
Control and Manage
Platform Operations

Platform Administrators

Farmers

Send Booking Notification Confirm Booking

Figure 1 System architecture and information flow of the proposed community-level booking platform
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M3 HNIATEITNIUATISINNE FaRTensannsieesszuy dayasenaafiunumandngunisaiuayunis
franlauaznaianunasneiulueuian fsddelfiannuuy Use Cose Diagram uampansaniksszndneg e
fiuilsidueasszuy NesBunerauRRALAzATIHANITnTBYTsUL TN Waa (Functional Requirements) UaIRNA

gﬂ?‘u Figure 2
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Figure 2 Use case diagram of the proposed community-based agricultural service platform,

EERb Rl ITEE

Jiassvitaya

illustrating key actors (farmers, service providers, and platform administrators) and their interactions,
including searching resources, submitting, and confirming bookings, receiving notifications,

updating machinery/labor status, and overall system monitoring.

3. aanuuulassadwuazRanilaunssNsEULAaY UML(System Architecture and UML-Based Design)

TuaAaeR1E UML (Rooch et al., 2005; Dennis et dl., 2018) Wupapsflananiunisadsuuusane@eszuy
ielinsesnuuuaniinenssuszuuiianadaien iusnpsgin uazsesdunisimsnunaniesslussiuysm
waaslefitunsnssilasesdnesruy wmidsefiasnuuuuazinssidag 5 Tnazunsuman [Hur 1. Use Case
Diagram @?m%’umemwé&’mﬁuﬁﬁwmﬁsf%muﬁ’uﬂqﬁ%’mmi:w 2. Activity Diagram AmSupBUNST LT WREN
YBINTTUINITVININAN 3. Sequence Diagram FMFLUAANLTA3sHE5ENI989AUTENUYBI52UY 4. Class Diagram
amsurimualasssddioyauayaaANRHEaBewiFeng o uaz 5. E-R diagram (Entity relationship diagram) Tnns

PONLUUF MDY ATZULLUY Relational
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4. NMSNAMHIMNAANBSNHINA(Digital Platform Development)
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5. NMSNAFAULATUSZIRRAITNNSBNUBISEULSEUL(System Testing and Evaluation)
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Tneisanudn WHHNNHEE A IDNNTZ LISV INIIBN S LA TILARWNNSUE NS ANIINSNEINTNINSINEAT W
szugrruetnaiivszuuanauairennsUszasuuuLin As9aA3Ag1e9A Activity Diagram 28991457 0L

uamasiaguTu Figure 3

=l Farmer =l System = Service Provider

D
v

Search Equipment/
> Workers

Result Found?

no results

Refine search

Review Booking Request

Propose changes/ ="
Decline

P Chi
fes Show Listing Details mpuﬁel anges

| Select Date/Time&Location | Notice Farmer

of proposed changes
Submit Booking Request

Notice Service Provider

Notice Service
Provider/Farmer
declined : cancel

Decline Request

l—bl Rate farmer and review

Figure 3 Activity Diagram illustrating the booking process for agricultural machinery and Iabor management within
the community-based digital platform, detailing the interactions between farmers, service providers, and the system from

login and search to booking request review, confirmation, or cancellation, and eventually service delivery and review.

3 eeTe TN9ALATIE T AA NSNS LIIN3909AR BT NNAIAZITNININITINEAs TBIa
(time-based interaction) ¥ 1A 1# Sequence Diagram ifiuiadasflalunisuansufdninssendnegHanuas
B9AUTENBUMANTESIZUL [Aur 51917 (Farmer), danfinsianisass (Booking Interface), SRgAILANNISINIHIBITZLL
(Control Object) Waxaz1Lg Himsa (Dotabase) T Sequence Diagram wasiliifidumanunatlszananadausinIsEs i
sasauiantaiudunaniseavetnafiuarin nazuaunsdnduile moandiauuumesunisens dadandasef
(Booking Interface) szuuazuARIILLNESHNNTTasRa T Hsmnaondayaiidntis wn siaedasdns@ousen
Fuit waziaanfidiosnistienn ilagaundediaeany sruudanfndaszdediayasenanaluss Control Object
IR DANAUNNTUSEHIRHARINATINLIBNTTUL 910153 Control Object 92¥IN13AFI9FBL AL IDIARBIdNTIED
wassns Taeaadndstuissuug ey ednieyanisassdistieg s fuasnafiasy ssuugmdoyaezdana

nNInT9EaUNAUNIEY Control Object TugtuuzmsanIHzAENI BN MnnSnensdiadng ssuuazAfiuns
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thfindoyanisanssastuginioys wiandsanuznnsBuginiseasndusnds Control Object iflonisaasdnsa
Control Object azastiaarudniunsensluivaafinded ¥ uazuamsnanisdudulimauma Twnnauiu win
HANIATITFBUNLF AR DIS NSRS NS an T dugaaandiZaswa Control Object A& AIIAAIMHUATIANNTHE
Tinsanlfnmnauluidndasiedl Mausnmalirnamaussauianiasuniseelimuasmanzas
28819 Sequence Diagram AIWMTIZE9NTITIBIAR BITNINALATUINIHINNITNEATINNITAATIF TR

uaP9FegU Figure 4
U

X O O

1 ] 1
| 1 I
L ) o I 1
Open booking form() |

\ 4

Check availability(vehiclelD/workerD,

... Displaybookingform( | | _ Sendbooking request) | | date, time) N

Submit booking ... Retum avallabity sialus_ "

request(vehiclelDiworkerID, date, time) Insert new booking(vehiclelD/workeriD,
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Send booking confirmation | |«¢---- Confirm bocking success ...

- -éﬁﬁ-ﬁna;ra}lgability mess:;ge
... Display booking confimation | (-

«--Display unavailabilty message | T |

Figure 4 Sequence diagram illustrating the interaction between farmers, the booking interface, control object, and
database during the agricultural machinery and labor booking process, including booking submission, availability checking,

booking confirmation, and system feedback.
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Figure 5 Database schema of the agricultural machinery and labor booking platform, illustrating the relationships among

core entities including Users, Vehicles, Bookings, Reviews, and other related tables.
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Figure 6 Example screenshots of the user interface for farmer, illustrating the search, service detail viewing, and

online booking of agricultural machinery and labor via web and mobile application.
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Figure 7 Example screenshots of the user interface for Service Providers, illustrating the management dashboard

and booking administration features within the community-based digital platform.
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Figure 8: Example screenshots of the user interface for platform administrators: the Agricultural Service
Management page, where service providers can view, add, and manage available agricultural machinery and labor

services (e.q., tractors, transplanting labor) with key details such as price and availability status.
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Figure 9: Example screenshots of the user interface for platform administrators: the Member Management page for
platform administrators, presenting a searchable list of registered users with role-based information

(e.g., farmer/renter), account status, last-active date, and basic account management actions.
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Table 1 Mean scores of the usability and system evaluation for the community-based digital platform for agricultural

machinery and labor booking (5-point Likert scale; 5 = highest).

Evaluation Criteria Mean Scores (5 = Highest)
1.Functional completeness 3.2
2. Ease of use 3.1
3. Data accuracy 3.3
4. Interface appropriateness 3.0
5. Response speed 3.1
6. System stability 3.2
7. Multi-device compatibility 3.0
8 Data security measures 3.3
9 Readiness for future feature expansion 3.1
10 Overall satisfaction 3.2
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