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Abstract Results and Discussion

Manual quality control processes in the dairy industry are highly DEFINE PHASE
prone to human error, inefficiency, and inconsistencies, which often lead to Table: 2 Project Charter
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consistency. Using the DMADYV methodology, structured interviews, direct Project Goal bacteriological testing through automation, reducing human o
observations, and comparative laboratory experiments were conducted to error and ensuring compliance with safety standards. Manual - Errors
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evaluate performance. Results showed a 40% reduction 1n overall testing testing. Manual Errors (8%) e
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automation, hlghllghtlng improved traceability, better documentation, and a Benefits Regulatory Compliance — Stronger adherence to food safety Figure 6: Comparison of Acidity Error Rates 5.0%
notable reduction in rework. Furthermore, automation encouraged greater regulations Automated - Errore
reliability in results. Staff members reported very positive a stronger culture Employee Development —Training in modern laboratory =
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Problem Statement

The implementation of an automated quality control system for pH,

Manual quality control processes in the food manufacturing industry A — 5:;5'5”;:‘23: SO — Figure 7: Comparison of Bacteriology Test Times acidity, and bacteriological testing in the dairy industry proved highly
often face inefficiencies, inconsistencies, and human error, which can delay m Errors in pH/acidity due to fatigue/calibration effective compared to manual methods. Using the DMADV framework, the
production and compromise quality. To address these challenges, this = Zirecj lf\;erdint:teir::'rt;s:nagummatlon project systematically identified inefficiencies, designed a tailored solution,
research proposes implementing an automated quality control system in the N Expested improvemient initrareability DESIGN PHASE and validated its effectiveness through data and staff feedback. Results

dairy industry, focusing on pH, acidity, and bacteriological testing. The confirmed that automation reduced testing times by more than half, cut error
project analyzes current practices, designs and applies automation, trains staff rates by over 70%, and improved consistency across shifts.

for adoption, and evaluates improvements in accuracy, speed, and reliability. Manual WorkflowAutomated Workflow Statistical analyses, including t-tests and ANOVA, showed significant
Results are expected to show reduced testing errors, faster processes, and improvements with large effect sizes, demonstrating the robustness of
more consistent outcomes. Beyond technical gains, automation enhances Test Type automation as an alternative to manual testing. Staff surveys revealed strong

regulatory compliance, supports safer products, and integrates modern m pH acceptance, citing greater reliability, reduced rework, and ease of integration,
e Acidity while learning curves remained manageable. Technical upgrades included

Figure 2: Interview Results - % mentions
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new skills while organizations gain improved productivity and efficiency. digital pH probes, automated titration systems, rapid microbial detection, and

Ultimately, the study serves as a benchmark case, offering valuable insights Figure 3: Average duration of manual vs. centralized databases to ensure accuracy, traceability, and compliance.

and a scalable model for other food industry companies seeking to modernize automated tests Overall, this project highlights automation as a feasible and advantageous

their quality control systems through automation. solution, modernizing dairy quality control while setting a benchmark for
[Acidity via manual titrationJ [Automated titration systems) efﬁciency, reliability, and industry competitiveness.

Methodology

Categories

W Delays in Bacteriology (83%) Ackn OWledgementS

B Errors in pH/Acidity (75%)
B (alibration/Fatigue Issues (65%)

This research followed the DMADYV methodology (Define, Measure,
Analyze, Design, Verify) and applied a mixed-methods approach combining
qualitative and quantitative techniques. On the qualitative side, interviews
with laboratory technicians, supervisors, and managers, along with
direct observations and focus groups, were conducted to understand the
challenges of manual testing, such as errors, inefficiencies, and staff
perceptions toward automation.
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