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Abstract
The swift expansion of urban populations

has markedly elevated the production of wet
organic waste from residences, eateries, markets,
and institutions. Inadequate disposal of
biodegradable waste leads to environmental
contamination, unpleasant odours, greenhouse gas
emissions, and public health risks. Organic waste
composters offer an efficient and ecological
method for transforming biodegradable garbage
into nutrient-dense organic fertiliser via regulated
aerobic decomposition. This study introduces an
intelligent organic waste management system that
use automated composting technology,
incorporating sensors, microcontrollers, and
environmental monitoring devices. The suggested
system effectively regulates moisture, temperature,
aeration, and mixing processes to expedite
compost production while reducing smell and
maintenance needs. The study examines the
operational technique, components, advantages,

problems, and environmental effects of organic waste composters. The study finds that automated
composting systems can significantly diminish reliance on landfills and promote sustainable agriculture
practices via environmentally friendly waste recycling.
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Introduction
Trash management has emerged as a paramount environmental issue globally, attributed to accelerated

urbanisation, industrialisation, and population expansion, which have markedly augmented the production of
municipal solid trash (Vlaskin et al., 2026; Choudhury et al., 2026). A significant proportion of this garbage
comprises biodegradable organic materials, including food remnants, vegetable skins, agricultural byproducts,
and garden refuse. Research suggests that approximately 50–60% of domestic garbage produced in poor
nations is organic (Rao et al., 2019; Abdul, 2026). Conventional waste disposal techniques, including open
dumping and landfilling, result in significant environmental issues such as soil contamination, groundwater
pollution, methane emissions, and noxious odours (Colón et al., 2010). The decomposition of wet trash in
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landfills generates detrimental greenhouse gases that exacerbate climate change and environmental deterioration
(Lv and Zhang, 2026). Consequently, the efficient management of organic waste is crucial for environmental
sustainability and the safeguarding of public health. Organic waste composting is an environmentally sustainable
biological process wherein microorganisms transform biodegradable garbage into stable humus-like substance
referred to as compost (Islam et al., 2017). Compost raises soil fertility, augments water retention capacity,
and boosts agricultural productivity (Himanshu et al., 2026). Intelligent organic waste composters utilise
sensors, controls, IoT-based monitoring systems, and mechanical mixing devices to automate the composting
process, hence facilitating accelerated and more efficient decomposition (Morabe et al., 2026; Reddy et al.,
2026). Recent innovations in smart waste management technology have implemented automated aeration
systems, machine learning-driven compost monitoring, and intelligent airflow optimisation methods to enhance
compost quality and operating efficiency (Zou et al., 2026; Saputra and Rahim, 2026). Furthermore, economical
smart composting reactors and sophisticated biotechnological methods are extensively investigated for
decentralised organic waste management and sustainable circular economy initiatives (Patel et al., 2026;
Moharana et al., 2026). This study examines the design, operational analysis, and environmental importance
of smart organic waste composters for sustainable treatment of wet waste.

Review of the Literature
Inadequate disposal of biodegradable waste leads to environmental contamination, unpleasant odours,

greenhouse gas emissions, and public health risks. Organic waste composters offer an efficient and ecological
method for transforming biodegradable garbage into nutrient-dense organic fertiliser via regulated aerobic
decomposition. This study introduces an intelligent organic waste management system that use automated
composting technology, incorporating sensors, microcontrollers, and environmental monitoring devices. The
suggested system effectively regulates moisture, temperature, aeration, and mixing processes to expedite
compost production while reducing smell and maintenance needs. The study examines the operational technique,
components, advantages, problems, and environmental effects of organic waste composters. The study finds
that automated composting systems can significantly decrease reliance on landfills and promote sustainable
agriculture practices via environmentally friendly waste recycling.The management of organic waste has emerged
as a significant research domain owing to escalating urbanisation, swift population increase, and the
environmental repercussions of inadequate garbage disposal. Wet trash produced by households, food
companies, marketplaces, and institutions considerably adds to municipal solid garbage. Global researchers
have investigated composting technology, intelligent monitoring systems, and sustainable waste management
strategies to tackle these difficulties. Rao et al. (2019) created an automated composting system for wet trash,
incorporating sensors and microcontrollers to enhance the decomposition of biodegradable materials. Their
research highlighted aerobic composting techniques employing moisture monitors, DHT11 sensors, and
automated mixing systems to expedite compost development and mitigate unpleasant odours. The research
emphasised that automation enhances composting efficiency and reduces manual involvement. Karnchanawong
and Suriyanon (2011) examined household composting systems utilising passive aeration methods. Their
findings indicated that effective airflow management markedly enhances microbial activity and expedites
decomposition. The study demonstrated that composting alleviates landfill pressure and promotes sustainable
agriculture via nutrient recycling.

Colón et al. (2010) performed an environmental evaluation of decentralised residential composting
systems. The research determined that composting significantly decreases greenhouse gas emissions and
transportation expenses related to municipal garbage collection. Their research emphasised the ecological
advantages of treating organic waste at the source. Islam et al. (2017) conducted a comparative analysis of
vermicomposting and conventional aerobic composting methods utilising urban organic solid waste. The
researchers noted greater nutrient quality and increased plant development following the application of compost
produced via aerobic composting to agricultural soil. Recent innovations in smart composting technologies
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have incorporated the Internet of Things (IoT), artificial intelligence, machine learning, and sensor-based
monitoring systems. Morabe et al. (2026) introduced an IoT-enabled Smart Organic Waste Composter
utilising ESP32 microcontrollers and real-time monitoring sensors. Their research shown enhanced automation
and remote surveillance functionalities for organic waste management. Lv and Zhang (2026) reviewed
composting challenges at different operational scales and highlighted the role of intelligent monitoring systems,
microbial inoculants, and automated aeration techniques in improving compost quality and decomposition
efficiency. Zou et al. (2026) utilised machine learning-enhanced hyperspectral imaging for the in-situ assessment
of compost maturity. Their research shown that artificial intelligence-driven analysis can enhance compost
quality evaluation and optimise decomposition processes. Patel et al. (2026) created an economical open-
hardware aerated fermentation reactor for the indoor processing of organic waste. Their research exhibited
effective moisture management, temperature regulation, and continuous compost generation utilising low-
energy technologies. Reddy et al. (2026) proposed an IoT-enabled smart bin system with automated segregation
and composting integration. Their work emphasized the importance of intelligent waste classification and
automated processing for sustainable smart city waste management. Overall, the literature indicates that smart
composting systems integrated with sensors, automation, and IoT technologies can significantly improve wet
waste management efficiency, reduce environmental pollution, and support circular economy practices.
Researchers continue to focus on reducing composting time, improving nutrient recovery, and enhancing
automation for sustainable waste management applications.

Table 1: Recent Literature Review on Wet Waste Management and Organic Waste Composters

S. 
No. 

Author(s) Year Title Major Contribution 

1 Rao et al. 2019 Automated Wet Waste 
Composting System for 
Wet Waste Material 

Developed automated 
composting system using 
sensors and microcontrollers 

2 Karnchanawong 
and Suriyanon 

2011 Household Organic Waste 
Composting Using Passive 
Aeration 

Improved composting 
efficiency through passive 
aeration 

3 Colón et al. 2010 Environmental Assessment 
of Home Composting 

Reduced greenhouse gas 
emissions and landfill 
dependency 

4 Islam et al. 2017 Comparison Between 
Vermicompost and Aerobic 
Compost 

Improved soil fertility and 
plant growth 

5 Morabe et al. 2026 Smart Organic Waste 
Composter (Automatic 
Biodegrader) 

IoT-based automated 
composting with real-time 
monitoring 

6 Lv and Zhang 2026 Existing Challenges and 
Opportunities in 
Composting 

Discussed smart monitoring 
and automated aeration 
systems 

7 Zou et al. 2026 Machine Learning Assisted 
Hyperspectral Imaging for 
Compost Maturity 

AI-based compost quality 
monitoring 

8 Patel et al. 2026 Low-Cost Aerated 
Fermentation Reactor for 
Indoor Waste Processing 

Developed low-cost smart 
composting reactor 

9 Reddy et al. 2026 IoT-Enabled Smart Bin 
with Automated Waste 
Segregation 

Integrated smart bins with 
automated composting units 

10 Abdul 2026 Environmental Impact of 
Food Waste 

Analysed global food waste 
and mitigation strategies 

11 Moharana et al. 2026 Managing Organic Waste Focused on biotechnology-
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Research Methodology
The research methodology adopted in this study is based on analytical and experimental approaches.

Data were collected from research journals, technical reports, environmental studies, and existing composting
models as shown in Figure 1.

Figure 1: Multistage Process

The proposed smart composting system includes the following stages:

1. Waste Collection and Segregation: Biodegradable waste materials such as vegetable waste, fruit
peels, food leftovers, and garden waste are collected separately from non-biodegradable waste.

2. Shredding Process: The collected waste is shredded into smaller particles using a crushing unit to
increase the surface area for microbial decomposition.

3. Composting Chamber: The shredded waste is transferred into a composting chamber where microbial
activity decomposes the organic material under controlled environmental conditions.

4. Sensor-Based Monitoring: Various sensors are installed inside the composting chamber:

 Temperature Sensor.

 Moisture Sensor.

 Humidity Sensor.

 Gas Sensor.

These sensors continuously monitor composting parameters.

5. Automated Mixing and Aeration: A DC motor-driven mixing mechanism provides proper aeration
and uniform decomposition. Adequate oxygen supply accelerates aerobic composting and reduces
foul smell.

11 Moharana et al. 2026 Managing Organic Waste 
Through Advanced 
Biotechnological Methods 

Focused on biotechnology-
based composting systems 

12 Himanshu et al. 2026 Vermicomposting for 
Sustainable Resource 
Recovery 

Integrated smart sensors 
with vermicomposting 
technology 

13 Saputra and 
Rahim 

2026 Optimization of Compost 
Mixing Efficiency 

Improved airflow and 
compost mixing efficiency 

14 Choudhury et 
al. 

2026 Data Analytics and Smart 
Technologies in Solid 
Waste Management 

Applied analytics and smart 
technologies in composting 

15 Vlaskin et al. 2026 Smart Municipal Solid 
Waste Management and 
Circular Economy 

Emphasized circular 
economy and intelligent 
waste management 
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6. Compost Formation: After 20–30 days, nutrient-rich compost is produced and can be used as organic
fertilizer in agriculture and gardening applications.

Components Used in Smart Organic Waste Composters
1. Moisture Sensor: The moisture sensor measures water content within the composting material and

helps maintain optimum moisture levels for microbial activity.
2. Temperature Sensor (DHT11): The DHT11 sensor monitors temperature and humidity inside the

composting chamber to maintain ideal decomposition conditions.
3. Microcontroller Unit: Microcontrollers such as Arduino Uno or ESP8266 control the sensors, motors,

and automation processes of the composting system.
4. DC Motor: A geared DC motor is used for mixing organic waste materials and ensuring proper

aeration.
5. Air Filtration Unit: Activated carbon filters or biofilters are used to reduce foul odour and harmful

gases generated during decomposition.

Analysis
The analysis of smart organic waste composters indicates significant advantages over conventional

waste disposal methods.
Figure 2: Analysis of Conventional Disposal vs Smart Composting System

The automated composting system efficiently converts organic waste into valuable compost while reducing
greenhouse gas emissions and waste transportation costs. Sensor-based monitoring improves process efficiency
and minimizes operational errors.

Advantages of Organic Waste Composters
 Reduces landfill waste accumulation.
 Produces nutrient-rich organic fertilizer.
 Minimizes greenhouse gas emissions.
 Reduces foul smell and pest infestation.
 Supports sustainable agriculture.
 Encourages waste segregation at source.
 Reduces waste transportation expenses.
 Promotes environmental sustainability.

Challenges in Implementation
Despite several advantages, some challenges exist:

 Initial installation cost.
 Requirement of regular maintenance.
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 Lack of public awareness.
 Improper waste segregation.
 Limited technical knowledge in rural areas.

Figure 3: Challenges Exits

These challenges can be addressed through awareness programmes, Government support, and
technological advancements.

Conclusion
Wet organic waste management has become essential for sustainable urban development and

environmental protection. Smart organic waste composters provide an efficient, eco-friendly, and economical
solution for managing biodegradable waste. Automated composting systems integrated with sensors and
microcontrollers improve decomposition efficiency, reduce environmental pollution, and generate valuable
organic manure. The study concludes that widespread adoption of smart composting technology can significantly
reduce landfill burden, support organic farming, and contribute toward sustainable waste management practices.
Future developments in IoT and artificial intelligence can further enhance composting efficiency and monitoring
capabilities.
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