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Abstract— The implementation of fingerprint biometric sensors as a substitute for identity cards in the
process of distributing social assistance is important because the requirement to bring an original or
photocopy of an electronic identity card (E-KTP) is inconvenient for recipients. In addition to being inefficient,
this method is also not in line with the government’s digitalisation initiatives. Furthermore, the distribution of
social assistance is often perceived as slow in reaching beneficiaries. This study aims to develop a web-based
information system for social assistance distribution that utilises fingerprint biometrics for recipient
verification as a replacement for E-KTP, and incorporates a photo documentation feature with timestamps to
record the time and location of distribution activities. The method used in this research is Research and
Development (R&D). The novelty of this study lies in the integration of fingerprint authentication, photo
timestamp evidence, and web-based monitoring within a single system for social assistance distribution. The
results show that the developed system can validate recipient identities using fingerprints, provide
timestamped photo evidence, support monitoring of distribution activities, and enhance transparency and
efficiency in line with the government’s digitalisation programme.

Keywords: Biometric, Fingerprint, Information System, Social Assistance Distribution, Time Stamp.

Intisari— Penerapan sensor biometrik sidik jari sebagai pengganti kartu identitas dalam proses distribusi
bantuan sosial menjadi penting karena persyaratan membawa Kartu Tanda Penduduk elektronik (E-KTP) asli
atau fotokopi dinilai kurang praktis bagi penerima. Selain kurang efisien, metode ini juga belum sejalan
dengan program digitalisasi yang dikembangkan pemerintah. Selain itu, proses distribusi bantuan sosial
seringkali dianggap lambat dalam menjangkau masyarakat. Penelitian ini bertujuan untuk mengembangkan
sistem informasi berbasis web untuk distribusi bantuan sosial yang memanfaatkan biometrik sidik jari sebagai
verifikasi penerima pengganti E-KTP, serta dilengkapi fitur dokumentasi foto dengan penanda waktu untuk
merekam waktu dan lokasi penyaluran. Metode yang digunakan dalam penelitian ini adalah Research and
Development (R&D). Kebaruan penelitian ini terletak pada integrasi autentikasi sidik jari, bukti foto bertanda
waktu, dan monitoring berbasis web dalam satu sistem distribusi bantuan sosial. Hasil penelitian
menunjukkan bahwa sistem yang dikembangkan mampu memvalidasi identitas penerima menggunakan sidik
jari, menyediakan bukti foto bertanda waktu, mendukung pemantauan proses distribusi, serta meningkatkan
transparansi dan efisiensi sesuai dengan program digitalisasi pemerintah.

Kata Kunci: Biometrik, Distribusi Bantuan Sosial, Fingerprint, Sistem Informasi, Time Stamp.

INTRODUCTION assistance (Bansos). Social assistance or social aid

(bantuan sosial), which is a payment scheme from

The government's efforts to improve the the government to the people (G2P), is one of the
welfare of the community include providing social mostimportant instruments of social welfare policy
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in Indonesia [1]. During the distribution of social
assistance, members of the public must bring their
original or photocopied identity card or family card
[2][3]- This identity document is used as proof of
identity for the recipient data verification process.
This method is quite inconvenient for social
assistance recipients, as they must prepare the
necessary documents. In addition to being
inconvenient, this method is also not in line with the
digitalisation or digital transformation programme
being developed by the government itself.

Fingerprint-based biometric authentication
utilizes unique and permanent human biological
characteristics for identity verification by capturing
fingerprint patterns, extracting features such as
minutiae points, and matching them with stored
biometric templates. This method offers higher
accuracy, reduces the risk of identity fraud, and
eliminates dependency on physical documents such
as E-KTP. Furthermore, fingerprint recognition
remains one of the most widely used biometric
modalities due to its balance between accuracy,
cost, and usability in real-world applications [4].
This method has been widely adopted in digital
systems due to its high accuracy, reliability, and
resistance to identity fraud [5]. According to Goh et
al. [6], biometrics has proven to be one of the best
methods for recognising a person's identity based
on biological characteristics such as facial
recognition, fingerprint scanning, iris scanning, etc.

Biometric credentials, offering significant
advantages over traditional methods, have emerged
as a preferred solution [7]. This was confirmed by
Kakade and Raut [8], who demonstrated that
human biological characteristics can be utilized in
authentication processes across various systems,
including device access, surveillance, forensic
analysis, and as substitutes for identity documents
such as ID cards and passports. Additionally, there
are other issues that frequently arise in the
distribution of social assistance, particularly delays
in delivery to beneficiaries. Based on research [9]
found that the distribution of social assistance has
not been running optimally due to misalignment
with scheduled distribution periods.

Similar research has also been found [10]
highlighted that delays remain one of the key
challenges in social assistance implementation. This
indicates the need for improved monitoring of
distribution time and processes by responsible
authorities. Several previous studies have explored
the application of digital technologies in public
services and social assistance systems. Research by
[6] developed a  multimodal biometric
authentication system for user verification, while
Alotaibi (2025) [11] reviewed recent authentication

technologies, including biometric authentication,
and highlighted their role in improving security and
identity verification in digital systems. These
studies demonstrate the effectiveness of biometric
authentication in enhancing system security and
efficiency. However, most existing research focuses
on authentication or system functionality
separately, = without integrating biometric
verification with monitoring and documentation
mechanisms in social assistance distribution. This
gap highlights the need for a more integrated
approach. While previous studies have explored
biometric authentication in public service systems,
web-based social assistance platforms, and
communication protocol performance such as gRPC
versus REST, these approaches are typically
addressed independently.

This study differs by proposing and
implementing an integrated system that combines
biometric verification, real-time visual evidence
through timestamped photo documentation, and
monitoring mechanisms within a unified
architecture specifically designed for social
assistance distribution. In addition, this study

evaluates the system through real-world
implementation and user-based assessment,
providing empirical evidence of usability,

acceptance, and practical effectiveness in a public
service context. This study does not propose a new
algorithm at the computational level; instead, it
introduces a system-level model for social
assistance distribution that integrates biometric
authentication, timestamp-based visual
verification, and real-time monitoring within a
unified architecture. The proposed model
emphasizes the orchestration of multiple
components into a coherent workflow designed
specifically for public service applications,
particularly in improving transparency and
accountability.

The urgency of this research lies in the need
to integrate verification and monitoring processes
into a unified system to improve efficiency,
transparency, and accountability in public services.
Previous studies have implemented various
biometric methods in digital systems, including
fingerprint recognition, face recognition, and iris
recognition, to enhance identity verification [12],
[13], [14], [15]. However, these approaches
generally focus on authentication aspects only and
are not specifically designed for social assistance
distribution scenarios. Therefore, this study
proposes an integrated system for social assistance
distribution that combines fingerprint-based
authentication, timestamped photo documentation,
and web-based monitoring within a single platform.
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The novelty of this research lies in the integration of
biometric verification with real-time monitoring
and distribution traceability in a specific public
service context, which has not been
comprehensively addressed in previous studies. To
highlight the contribution of this study, a
comparison with existing approaches in social
assistance systems, biometric authentication, and
monitoring mechanisms is presented in Table 1.

Table 1. Comparison Between Existing Approaches
and Proposed System

Aspect Existing Systems Proposed System
Identity : Fingerprint
Verification Manual (E-KTP) biometric
Monitoring Limited Realjtlm.e

monitoring
Proof of .
Distribution Not documented  Timestamped photo
. Separate .
Integration systems Fully integrated
Transparency Low High

Source: (Research Result, 2025)

The comparison shows that the proposed
system uniquely integrates identity verification,
monitoring, and documentation features within a
single platform, which are typically implemented
separately in existing systems.

MATERIALS AND METHODS

The contribution of this study lies not in
proposing a novel algorithm, but in developing and
validating an integrated system model that
combines multiple technological components into a
unified framework. This model is specifically
designed to address challenges in social assistance
distribution, particularly identity verification,
monitoring, and documentation. The method used
in this study is Research and Development (R&D)
based on the ADDIE model, which consists of five
stages: Analysis, Design, Development,
Implementation, and Evaluation. The ADDIE model
was selected because it provides a systematic
framework for developing and evaluating
information systems in real-world contexts.

In the Analysis stage, problems related to
manual identity verification and lack of monitoring
in social assistance distribution were identified
through field observation and literature review. In
the Design stage, the system architecture, data flow,
and main features such as fingerprint verification
and timestamped photo documentation were
defined. In the Development stage, the system was
implemented using web technologies, middleware
integration, and biometric devices. In the
Implementation stage, the system was deployed

and tested with users in a real-world environment.
Finally, in the Evaluation stage, system performance
and user acceptance were assessed using
questionnaires and descriptive analysis.

Research and Development (R&D) is a
process for developing a product or improving an
existing product [16][17][18]. According to
Rumetna et al. 2020 [19], Research and
Development (R&D) Method is one of the best
model designs. This study was conducted to
develop an identity verification system that uses
fingerprint biometric authentication as a method of
validating the identity of social assistance
recipients, as biometrics have unique and
permanent characteristics that are effective for
digital identification systems. Various studies show
that biometric technology, whether fingerprint-
based or multimodal, is widely used in security
systems and digital services to improve
authentication accuracy and strengthen identity
verification mechanisms [20].

This system was developed using a Research
and Development (R&D) approach in the form of a
web-based application that integrates fingerprint
verification with time- and location-stamped photo
documentation to support distribution traceability.
The system is designed as an independent
verification and monitoring mechanism for social
assistance distribution without relying on the
integration of a centralized digital identity platform.
The overall research process based on the ADDIE
model is illustrated in Figure 1.

L ® ® L L

Set a solution or
end system way.

Implement a new Assess results to

concept or strategy

Logical, valid and
reliable data item

Identify problems
or needs and set
standards

Source: (Research Result, 2025)
Figure 1. R&D Process Based on ADDIE Model

determine overall
effectiveness

The development of this web-based
information system was carried out using the
Hypertext Processor (PHP) programming language
and utilizing the Bootstrap framework to
implement the pre-designed display. Meanwhile,
the additional tools for fingerprint input that will be
used are the U Are 4500 fingerprint sensor, as well
as an additional webcam and tripod for the
handover photo process. The system was developed
in the form of a web-based application integrated
with fingerprint biometric devices. The creation of
this web-based system requires a middleware
mechanism because server-side programming
languages such as PHP cannot interact directly with
hardware. The middleware mechanism can be used
as a link between the fingerprint device and the web
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server, which functions to capture biometric data
from the device and then send it to the web-based
system for authentication and data storage. This
architecture enables the fingerprint verification
process to run effectively in a web application
environment while maintaining system integrity
and reliability [5], [21], [22].

Server scripting languages need RESTful or
WebSocket services created with native languages
to access device drivers [23]. Middleware acts as an
intermediary that reads biometric data from
devices, performs pre-processing, and then sends
the data to the server for validation and storage.
This approach is implemented to ensure stable,
reliable, and structured communication between
hardware and web-based systems.

Web-Based System

19|

Biometric 2 Processed
Middleware
Data Read Data Transfer
»| tctsasan >
Pre-Processing Authentication System
Fingerprint e

Device - 9

-
Validated Data Stored

(Including Time & Location)

Source: (Research Result, 2025)
Figure 2. Communication Flow Between Devices
and Systems

To provide a clearer understanding of the
system structure, the proposed system architecture
consists of several main components, namely: (1)
client-side web application (PHP-based interface),
(2) middleware service developed using C/C++, (3)
fingerprint device integrated through SDK, (4) gRPC
communication layer for data exchange, and (5)
database server for storing user and transaction
data. Each component is designed to handle specific
tasks in the fingerprint verification and social
assistance  distribution = process,  ensuring
modularity and system scalability. To connect PHP
to the fingerprint system, a gateway or API can be
used. The workflow established in this system is
that the middleware is responsible for
communicating with the Fingerprint SDK, then
sending data via HTTPS/REST to the server using
PHP. In terms of communication, research
conducted by Yanuardi et al., 2024, proves that
gRPC offers significant advantages over RESTful API
in key performance metrics. gRPC demonstrates
higher consistency and faster response times,
ranging from 20-22 seconds for various data sizes,
while RESTful API shows greater response time
variation, ranging from 30-90 seconds [24].
Therefore, the system implementation in this study
uses gRPC in communication between servers and
clients that are cross-language, namely C++ and

PHP. gRPC is a Remote Procedure Call (RPC)
developed by Google. It allows client programs to
call functions on the server as if those functions
were in the same process. The role of gRPC in this
project is:

A. Provides a network interface between the client
side, in this case PHP, and the server side, in this
case C++,

B. Enables synchronous (unary call) invocation of
the EnrollFingerprint, VerifyFingerprint, and
CheckDuplicate methods via the HTTP/2
protocol from the fingerprint server.

C. Ensures efficient communication and streaming
support.

The workflow of the developed system can be seen
in the following figure:

Enroliment

C++ FINGERPRINT Westfilasd .| FINGERPRINT
SERVER "| ENGINE
\g_R_F:S _____ FINGERPRINT
CLIENT (PHP)

Source: (Research Result, 2025)
Figure 3. System Workflow

The data flow in the gRPC communication
process begins when the client application sends a
request to the middleware service to perform
fingerprint verification. The middleware interacts
with the fingerprint SDK to capture and process
biometric data. The processed data is then
transmitted via gRPC using HTTP/2 protocol to the
server for validation. The server compares the
received fingerprint template with stored data in
the database and returns the verification result to
the client application. This mechanism ensures
efficient and low-latency communication between
system components. In terms of security, the system
implements secure communication using HTTPS
and supports Transport Layer Security (TLS) to
protect data transmission between client and
server. Fingerprint data is not stored as raw images
but as encrypted biometric templates to ensure user
privacy. Additionally, basic anti-spoofing measures
are applied through device-level verification
provided by the fingerprint SDK to prevent the use
of fake fingerprints. These mechanisms are
essential to maintain data integrity, confidentiality,
and system reliability.

This database design consists of several key
entities, including citizens, fingerprint templates,
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and social assistance transactions. The population
table stores personal information such as ID
numbers and names. The fingerprint table stores
biometric templates linked to each resident’s ID
number. The transaction table records every social
assistance distribution activity, including the time
stamp, distribution location, and photographic
evidence. This relational structure supports
efficient data retrieval and ensures the traceability
of distribution activities. Fingerprint data in this
system is stored in the form of encrypted biometric
templates before being saved in the database to
ensure user privacy and compliance with data
protection principles.

User | Web Application Middleware Service

Fingerprint SDK Fingerprint
PHP) (C/Cs+ o Java) fendor) Device
RPC
(HTTP2) ‘ =
—| Q - ) >
TS erypec |
Crannel
} + Devlce Communication Capture Fingeeprint o
+ Data Pre-processing Feature Extraction i
« Template Extraction Quality Check e
|+ gRPC SenveriClient Ant-Spoofing oot
L
sQL
LS Encrypted
Connecten

[ Database Server

(MysQL)
. * User & Profile Dats.
* Fingerprint Temelates (Encrypted)
* Distribution Transactions

Source: (Research Result, 2025)
Figure 4. System Architecture Diagram

RESULTS AND DISCUSSION

Data collection was carried out by
interviewing the village government and 28
residents involved in the information system testing
process. Data collection was assisted by field
officers. The summary of the work, age and
education of the participants involved in the trial
process is as follows:

Table 2. Recap of Test Participants

PENDIDIKAN
PEKER] Gra
AAN/ elementary  Junior High High nd
UMUR school School School Tot
al
45 2 2
46 1 1 2
47 1 1 2
48 1 1
56 1 1
60 2 2
65 1 1
Grand
Total 8 2 18 28

Source: (Research Result, 2025)

1. The appearance of the information system
The appearance of the information system that
has been developed is as follows:

a. Login Page

The login page is the first page encountered
when accessing the information system for the
admin access rights authentication process.

B SIM3ANS0S

Source: (Research Result, 2025)
Figure 5. Login Page

b. Home Page

The home page is the page that appears after a
successful login process. The home page is the main
page of the information system that contains
various information for administrators.

PENDIDIKAN
PEKER] Gra
AAN/ elementary  Junior High High nd
UMUR school School School Tot
al
IRT 5 5
26 1 1
32 1 1
39 1 1
45 1 1
52 1 1
SW3AgTA 5; i’ Source: (Research Result, 2025)
33 1 1 Figure 6. Home Page
37 1 1 _
TANI 8 2 10 20 c. Residence Page
30 1 1 The resident data page is used by
34 1 1 administrators to manage data on all residents. The
36 2 2 . . .
37 1 1 table on this page shows the social assistance
39 1 1 status. If the status is "yes", then the resident
40 1 2 3 receives social assistance, but if it is "no", then the
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resident is not a recipient of social assistance. This
is so that officers do not need to input data on
residents who receive social assistance, but only
need to change the resident's status, and the
resident's data will be entered into the page for
residents who receive social assistance.

Source: (Research Result, 2025)
Figure 7. All Residents Data Page

d. Page for Residents Social

Assistance

The page for residents eligible for social
assistance contains residents who are only eligible
for social assistance. The table contains a social
assistance status of "Active," which means that the
resident has already received social assistance,
while a status of "Pending" means that the resident
has notyet received social assistance. If it turns out
that the resident is no longer eligible for social
assistance, the administrator simply deletes the
resident’'s data from the list of social assistance
recipients.

Eligible for

ata penerima bantuan soial

Source: (Research Result, 2025)
Figure 8. Display of Residents Eligible for Social
Assistance

e. Fingerprint Registration Page

The registration page is a page for registering
fingerprints for verification purposes. This page
can be found after the administrator inputs
resident data.

Source: (Research Result, 2025)
Figure 9. Fingerprint Registration Page Display

f.  Process Page

The process page is the page for collecting
social assistance. The process for collecting social
assistance is as follows: residents simply touch the
fingerprint that was previously registered, then the
system will detect the resident's data. When the
resident's data is detected, the system will
automatically switch to the resident's data details
page and activate the camera to take a photo of the
handover.

& Clear

Source: (Research Result, 2025)
Figure 10. Process Page Display

g. Camera Page

This page displays the resident's details and
activates the camera to take a photo of the social
assistance handover.

Source: (Research Result, 2025)
Figure 11. Resident Details Page and Social
Assistance Handover Photo Display

The developed system simplifies the
verification process compared to conventional
methods by reducing dependency on physical
documents and minimizing user interaction steps.
The integration of fingerprint verification and
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automated photo capture with timestamps enables
faster processing and improves the accuracy of
distribution records. This contributes to increased
efficiency and transparency in the social assistance
distribution process.
I | 1509)1):»511‘13:>4W|| | 15:C

2. Testing | Kepahyang. Bengkull. Ifidonesid Kepahyang. Beng

System testing was conducted to ensure that =
the information system was functioning properly
and as expected. The information system testing
was carried out in Kepahyang Village, Luas District,
Kaur Regency. The results of the testing are as Y ;
follows: IO, o 1 b I 0 "'!’"J”W"

. . . B Genkii, bonsd ey, Do Lo

a. "fljhe fmgerprmt scanner can recognize the Source: (Research Result, 2025)

ingerprint patterns of each resident .

participating in the information system testing. Figure 14. Photo Results by the System

The following is an overview of the verification d

process carried out. '

The information system is also capable of
recording social assistance handover activities
in a database and visualising them in the
system.

50sial» Kolola data pencrima bantuan sosial

Source: (Research Result, 2025)
Figure 15. Data Visualization

Source: (Research Result, 2025)
Figure 12. Fingerprint Verification Process Details of residents' information related to
social assistance collection can be seen in the
b. An additional webcam can detect system following image:
commands to activate the camera and take
photos during the handover.

Source: (Research Result, 2025)
Figure 16. Social Assistance Status Information

3. Data Processing
a. Questionnaire
Source: (Research Result, 2025) A questionnaire was distributed to 28
Figure 13. Webcam Taking Handover Photos  1egjdents involved in the system testing to evaluate
user satisfaction and system acceptance. The
c.  The information system can capture images  analysis in this study is primarily descriptive,
and add timestamps in real time to the focusing on response distribution to reflect user

generated images. perceptions in real implementation conditions. Due
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to the limited sample size and non-random
sampling (restricted to one village), inferential
statistical analysis was not applied. This study
emphasizes practical system evaluation rather than
statistical generalization. Although reliability
testing such as Cronbach’s alpha was not conducted,
the questionnaire items were designed to capture
key aspects of usability, efficiency, trust, and
transparency. Some questions are formulated in a
direct manner to ensure clarity for respondents
with varying educational backgrounds. Future
studies are recommended to apply standardized
Likert-scale instruments, perform reliability and
validity testing, and involve larger and more diverse
samples to improve generalizability.

Question 5:
Table 7. Response to Question 5
Question Response Number %
. Quite confident 4 14%
Do you believe Very confident 24 86%
that this system Not very confident 0 0%
prevents others Do not trust 0 0%

from taking your
social assistance?

Question 1:
Table 3. Response to Question 1
Question Response Number %
Easy to use 9 32%

Whatis your Very easy to use 14 50%
response to this Very helpful when 5 18%
system? applied

Total 28 100%

Source: (Research Result, 2025)

Question 2:
Table 4. Response to Question 2

Question Response Number %
How easy was it Very Difficult 0 0%
for you to . .
te Difficult 0 09
understand this Qu.l le Hicu f
system when you Fairly easy 4 14%
first tried it? Very easy 24 86%
Total 28 100

Source: (Research Result, 2025)

Question 3:
Table 5. Response to Question 3

Total 28 100%
Source: (Research Result, 2025)
Question 6:
Table 8. Response to Question 6
Question Response Number %
Any suggestions for No 28 100%
this system?
Total 28 100%
Source: (Research Result, 2025)
Question 7:
Table 9. Response to Question 7
Question Response  Number %
Does using this make Quite transparent 15 549
the Sf’da! assistance Very transparent 13 46%
distribution process Less transparent 0 0%
more transparent?
Not Transparent 0 0%
Total 28 100%
Source: (Research Result, 2025)
Question 8:
Table 10. Response to Question 8
Question Response Number %
Highly recommend 28 100
Wouldyou Somewhat 0 0
recommend this recommend
system for . Less likely to 0 0%
implementation? recommend
Not Recommended 0 0
Total 28 100

Source: (Research Result, 2025)

Question Response Number %
Fingerprint is faster 28 100%
In your opinion, Physical documents 0 0 Overall, the questionnaire results indicate a
which is faster: are faster strong positive response toward the system. Most
fingerprint Equally Fast 0 0 ;
verification or Don't know 0 0 respondents perceived the system as easy to use
physical and helpful, with 100% of participants indicating
documents? that fingerprint verification is faster than manual
Total 28  100%  document-based methods. In terms of usability,
Source: (Research Result, 2025) 86% of respondents reported that the system was
very easy to understand during initial use.
Question 4: Additionally, all respondents agreed that the system
Table 6. Response to Question 4 is more convenient than previous methods and
Question Response Number % recommended its implementation. From a
Is this system more _ . transparency perspective, 100% of respondents
Eﬁ;}‘:‘:gg‘ﬁ;&gz‘; More convenient 28 100% perceived the system as either quite transparent or
system? very transparent. Trust in the system is also high,
Total 28 100 with 86% expressing strong confidence that the
Source: (Research Result, 2025) system can prevent misuse of social assistance.
These findings suggest that the integration of
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biometric  verification and timestamp-based
documentation contributes positively to user
acceptance and perceived system reliability. It is
acknowledged that several questionnaire items
tend to reflect positive user perception. This is due
to the study’s focus on evaluating user acceptance in
a real-world implementation setting rather than
conducting controlled experimental testing. Future
studies should include more balanced and neutral
question formulations to reduce potential response
bias.

CONCLUSION

This study has developed a web-based
application for social assistance distribution that
integrates fingerprint biometric authentication as a
substitute for electronic identity cards, along with
timestamped photo documentation for monitoring
the distribution process. Unlike previous studies
that primarily focus on biometric verification or
digital service systems separately, this study
proposes an integrated approach that combines
identity validation, real-time visual evidence, and
monitoring mechanisms within a single platform
specifically designed for social assistance
distribution. This integration represents a system-
level novelty and contributes to improving
transparency, accountability, and traceability in
public service digitalization. The implementation
results demonstrate that the system can effectively
validate recipient identities, record distribution
activities with timestamped evidence, and support
monitoring processes. Based on the questionnaire
results, users  positively  accepted and
recommended the system due to its convenience,
improved trust, and reduced dependence on
physical documents.

However, this study has several limitations,
including a relatively small sample size and a non-
random sampling approach limited to a single
location, which restricts the generalizability of the
findings. Future research should involve larger and
more diverse samples, apply statistical analysis
methods, and conduct reliability and validity testing
to strengthen the evaluation results and enhance
the robustness of the proposed system.
Furthermore, this study contributes not only as a
system implementation but also as an empirically
evaluated model that demonstrates measurable
improvements in user acceptance, perceived
efficiency, and transparency in social assistance
distribution.

[1]

(2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

JITK (JURNAL ILMU PENGETAHUAN

DAN TEKNOLOGI KOMPUTER)

REFERENCE
W. Haliim and J. ’° Far Muhammad,
“Inefficiency of Social Assistance in
Reducing Poverty Rates: Recommenda-
tions for Alternative Social Policies for
Poverty Alleviation in Indonesia,” JKAP
(Jurnal Kebijakan dan Administrasi Publik),
vol. 29, no. 1, pp. 89-109, 2025, doi:
10.22146/jkap.104396.
S.Madon, C. R. Ranjini, and R. K. A. Krishnan,
“Aadhaar and social assistance
programming: local bureaucracies as critical
intermediary,” Inf. Technol. Dev., vol. 28, no.
4, pp. 705-720, 2022, doi:
10.1080/02681102.2021.2021130.
A. F. F. Umar and M. R. H. Triastuti,
“Efektivitas Implementasi Program Bantuan
Sosial bagi Masyarakat Terdampak Covid-19
pada Masa PPKM Darurat di Kota Bandung,”
Jurnal [lmu Sosial dan [Imu Politik, vol. 4, no.
2, pp. 174-186, 2023, doi:
10.56552/jisipol.v4i2.106.
A. K. Jain, D. Deb, and ]. ]. Engelsma,
“Biometrics: Trust, But Verify,” IEEE Trans.
Biom. Behav. Identity Sci., vol. 4, no. 3, pp.
303-323, 2022, doi:
10.1109/TBIOM.2021.3115465.
A. Al-Haj and A. Al-Zahrani, “A survey on
web-based biometric authentication
architectures,” Future Generation Computer
Systems, vol. 144, pp. 111-129, 2023, doi:
10.1016/j.future.2023.04.009.
Z. H. Goh et al, “A Framework for
Multimodal  Biometric ~ Authentication
Systems With Template Protection,” IEEE
Access, vol. 10, pp. 96388-96402, 2022, doi:
10.1109/ACCESS.2022.3205413.
K. Krishna Prakasha and U. Sumalatha,

“Privacy-Preserving Techniques in
Biometric Systems: Approaches and
Challenges,” IEEE Access, vol. 13, pp. 32584~
32616, 2025, doi:
10.1109/ACCESS.2025.3541649.

S. Kakade and U. Raut, “Biometric

authentication systems: Trends, challenges,
and future prospects - A comprehensive
review,” Jun. 01, 2026, Elsevier B.V. doi:
10.1016/j.mex.2026.103908.

C. Pertiwi et al, “The Effectiveness of Social
Assistance Distribution Policy For Extreme
Poverty Eradication In Indonesia,” Journal of
Indonesian Economy and Business, vol. 40,
no. 3, pp- 343-362, Sep. 2025, doi:
10.22146/jieb.v40i3.10051.

86 Accredited Rank 2 (Sinta 2) based on the Decree of the Dirjen Penguatan RisBang Kemenristekdikti
No.225/E/KPT /2022, December 07, 2022. Published by LPPM Universitas Nusa Mandiri



JITK (JURNAL ILMU PENGETAHUAN

DAN TEKNOLOGI KOMPUTER)

P-ISSN: 2685-8223 | E-ISSN: 2527-4864

VOL.12.NO. 1 AUGUST 2026

DOI: 10.33480/jitk.v12i1.7945

[10] A. Ainun, ]J. Nur, and M. F. Nurdin, Controlling Blood Sugar Levels in Patients
“Pemberdayaan Kelompok Miskin Melalui with Type 2 DM,” Indonesian Journal of
Bantuan Sosial Tunai Di Kelurahan Community Research and Engagement
Tamamaung, Kota Makassar Dalam Masa Telehealth, vol. 4, no. 2, pp. 687-705, 2023,
Pandemi COVID-19,” SOSIOGLOBAL : Jurnal doi: 10.37680/amalee.v4i2.2670.
Pemikiran dan Penelitian Sosiologi, vol. 8,no.  [18] P. W. Az Zahra, Y. Mulyawati, and M. G.
2, pp- 162-172, 2024. Ganeswara, “Pengembangan E-Modul

[11] A. Alotaibi, H. Aldawghan, and A. Menggunakan Website Genially Pada Materi
Aljughaiman, “A  Review of the Bertukar Atau Membayar,” Pendas: Jurnal
Authentication Techniques for Internet of Ilmiah Pendidikan Dasar, vol. 10, no.
Things Devices in  Smart Cities: September, pp. 285-294, 2025.
Opportunities, Challenges, and Future [19] U. Umar, M. B. Purwanto, and Moch. M. Al
Directions,” Sensors, vol. 25, no. 6, 2025, doi: Firdaus, “Research and Development: As the
10.3390/s25061649. Primary  Alternative To  Educational

[12] M. I. M. Yusop, N. H. Kamarudin, N. H. S. Research Design Frameworks,” JELL
Suhaimi, and M. K. Hasan, “Advancing (Journal of English Language and Literature)
Passwordless Authentication: A Systematic STIBA-IEC Jakarta, vol. 8, no. 01, pp. 73-82,
Review of Methods, Challenges, and Future 2023, doi: 10.37110/jell.v8i01.172.
Directions for Secure User Identity,” IEEE [20] S. Ayeswarya and K. J. Singh, “A
Access, vol. 13, pp. 13919-13943, 2025, doi: Comprehensive Review on Secure
10.1109/ACCESS.2025.3528960. Biometric-Based Continuous Authentication

[13] M. Abdul-Al, G. Kumi Kyeremeh, R. Qahwaji, and User Profiling,” IEEE Access, vol. 12, no.

N. T. Ali, and R. A. Abd-Alhameed, “The June, pp. 82996-83021, 2024, doi:
Evolution of Biometric Authentication: A 10.1109/ACCESS.2024.3411783.
Deep Dive into Multi-Modal Facial [21] E. Arribe and M. Ryandi, “Perancangan
Recognition: A Review Case Study,” 2024, Sistem Informasi Absensi Fingerprint
Institute of Electrical and Electronics Berbasis Website PT . Media Andalan Nusa (
Engineers Inc. doi: Andalworks ),” Jurnal Ilmiah Informatika
10.1109/ACCESS.2024.3486552. (JIF), vol. 11, no. 02, 2023.

[14] K. Al-Mannai, K. Al-Thelaya, J. Schneider,and  [22] T. A. Antal, “ACTA TECHNICA NAPOCENSIS
S. Bakiras, “Multimodal Face Data Sets - A Series: Applied Mathematics A REVIEW OF
Survey of Technologies, Applications, and THE PHP SERVER-SIDE  SCRIPTING
Contents,” 2024, Institute of Electrical and LANGUAGE COMPARED TO C, C++ AND
Electronics Engineers Inc. doi: JAVA FOR NUMERICAL ENGINEERING
10.1109/ACCESS.2024.3396632. APPLICATIONS,” Mechanics, and

[15] A. Makrushin, A. Uhl, and J. Dittmann, “A Engineering, vol. 66, no. I, 2023.

Survey on Synthetic Biometrics: Fingerprint, [23] P. Kaur and H. Singh, “Challenges in
Face, Iris and Vascular Patterns,” IEEE integrating fingerprint sensors with web
Access, vol. 11, pp. 33887-33899, 2023, doi: applications,” Int. J. Inf. Secur., vol. 21, no. 2,
10.1109/ACCESS.2023.3250852. pp- 215-230, 2022.

[16] A. ALazzawi, Q. M. Yas, and B. Rahmatullah, [24] M. [ Yanuardi, A. Aminudin, and M.
“A Comprehensive Review of Software Faiqurahman, “Analisis = Perbandingan
Development Life Cycle methodologies: Efektivitas Arsitektur Restful dan Arsitektur
Pros, Cons, and Future Directions,” Iraqi Grpc pada Implementasi Web Service,”
Journal  for Computer Science and Jurnal Edukasi dan Penelitian Informatika
Mathematics, vol. 4, no. 4, pp. 173-190, (JEPIN), vol. 10, no. 2, p. 333, 2024, doi:
2023, doi: 10.52866/ijcsm.2023.04.04.014. 10.26418/jp.v10i2.80845.

[17] D.Ramlan and S. H. Polytechnic, “Telehealth
DM Group Android Smartphones in

Accrcdjd 2 (Sinta 2’ based on the Decree of the Dirjen Penguatan RisBang Kemenristekdikti 87

No.225/E/KPT/2022, December 07, 2022. Published by LPPM Universitas Nusa Mandiri




