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ABSTRACT: Sugarcane cultivation plays a vital role in the global agricultural sector, and optimizing the cultivation
process is crucial for ensuring sustainable yields and minimizing environmental impact. This study introduces an
integrated smart system designed to optimize sugarcane cultivation by addressing key factors: soil moisture, fertilizer
quality, and fire detection. Using advanced sensor technologies, the system provides real-time information on soil
moisture, monitors fertilizer quality, and employs early fire detection mechanisms. The proposed solution aims to
empower farmers with actionable insights, promoting efficient resource use, maximizing crop yield, and ensuring a
safer cultivation environment.

The integrated smart system represents a significant advancement in precision agriculture, offering farmers
unprecedented control and visibility over crucial aspects of sugarcane cultivation. By monitoring soil moisture levels,
farmers can optimize irrigation schedules, ensuring that crops receive adequate hydration while minimizing water
wastage. Additionally, the system's ability to continuously monitor fertilizer quality enables farmers to adjust
application rates and compositions, thereby optimizing nutrient uptake and reducing environmental pollution risks.
Moreover, the early fire detection feature provides farmers with timely alerts, allowing for prompt intervention to
mitigate potential crop losses and safeguard lives and property.

Overall, the proposed smart system holds immense promise for revolutionizing sugarcane cultivation practices, offering
a holistic approach to enhancing productivity, sustainability, and safety. By harnessing the power of technology to
address key challenges facing sugarcane farmers, this solution represents a significant step towards achieving more
efficient and resilient agricultural systems in the face of evolving environmental pressures and socioeconomic
constraints.

KEYWORDS: Arduino, Flame detection sensor, Turbidity sensor, Soil moisture sensors, Crop enhancement, Quality
fertilizers, Blynk application.

I. INTRODUCTION

Sugarcane cultivation stands as a cornerstone of global agriculture, playing a pivotal role in the production of sugar,
ethanol, and various by-products. With its extensive economic significance, sugarcane contributes significantly to food
security, energy production, and rural livelihoods worldwide. However, optimizing the sugarcane cultivation process is
essential to meet the increasing demand for sugarcane-derived products sustainably while mitigating environmental
impacts.

The farmers working in the farm are solemnly dependent on pump sets, Drip irrigation, canals as irrigation technique
for sugarcane cultivation. For the irrigation, power supply plays an important role (which is given for around 4 hours in
the day and 3 hours in the night). The major problem faced by the farmers is during night hours. Over the period of
time these sugarcanes grow quite tall and stronger, which makes the farmers difficult to move through field for water
supply. When farmers supply water to the field at night they might get bitten by snakes, harmful insects, porcupine and
avoiding scratches form sugarcane leaves. When the farmers supply water to the land specially during night time he
faces problems such as the attack of porcupine, snakes and also, they might get wounded because of the sharp leaf
edges. The motivation behind this project is to develop a cost-effective and protection to farmers from harmful animals.

IJIRCCE©2024 | AnISO 9001:2008 Certified Journal | 3708



International Journal of Innovative Research in Computer and Communication Engineering

m | e-ISSN: 2320-9801, p-ISSN: 2320-9798| www.ijircce.com | [Impact Factor: $.379 | Monthly Peer Reviewed & Referred Journal |
e

|| Volume 12, Issue 4, April 2024 ||
| DOI: 10.15680/IJIRCCE.2024.1204204 |

By implementing real-time monitoring of soil moisture levels and water flow, the system aims to optimize water usage
and improve crop yield while reducing the environmental impact associated with irrigation practices. The system
consists of several key components working together to achieve its objectives.

The ESP32 microcontroller serves as the central processing unit, responsible for collecting data sensors. It also
manages the communication with the Blynk App. The water sensor measures the flow rate of water in the irrigation
pipes, providing valuable information about the volume of water being supplied to the fields. This data allows farmers
to monitor water flow. The soil moisture sensor, on the other hand, measures the moisture content of the soil, indicating
the water requirements of the crops. By continuously monitoring soil moisture levels, farmers can determine the
optimal timing and amount of irrigation needed, avoiding overwatering. Even the detection of early fire and quality of
water are also included for implementation.

II. RELATED WORK

The literature survey reveals a gap in research regarding the implementation of a dedicated system tailored for
sugarcane fields. Furthermore, none of the surveyed studies integrated the functionalities of irrigation, fire detection,
and crop monitoring into a unified system. This signifies an opportunity to develop an integrated solution that addresses
the specific needs of sugarcane cultivation while incorporating capabilities for automated irrigation, early fire detection,
and real-time crop monitoring within a single framework.

Literature review
e  Georgi Dimitrov Georgiev et al. [1] proposed a Forest Monitoring System for Early Fire Detection using UAV
imagery and sensors, triggering alarms via email upon fire detection.

e Meeradevi et al. [2] designed a Smart Water-Saving Irrigation System based on Wireless Sensor Network,
enhancing crop yield by preventing overwatering and enabling real-time monitoring via an Android app.

e Dweepayan Mishra et al. [3] developed an Automated Irrigation System using IoT, optimizing water usage and
modernizing farming practices through Arduino-based automation and Wi-Fi connectivity.

e Ashwini B V [4] proposed a Smart Irrigation System using IoT for crop-field surveillance, featuring mobile app
control, sensor data analysis, and real-time irrigation triggering based on user-set thresholds.

e Kishor C et al. [5] implemented an Automated Irrigation System utilizing IoT and ANN's for water usage
optimization, predicting future water needs based on temperature, soil moisture, and water level sensor data,
thereby conserving water and improving crop growth.

e Shixiao Wu and Libing Zhang [6] proposed a real-time forest fire detection method utilizing popular object
detection techniques, achieving a 99.8% accuracy with yolov3 configuration and suggesting exploration of
additional object detection approaches.

e Amrutha A, Lekha R, and A Sreedevi [7] developed an automatic soil nutrient detection and fertilizer dispensary
system, streamlining soil testing, nutrient estimation, and fertilizer application to enhance agricultural efficiency
and reduce manual labor.

e  Max Gerhards et al. [8] proposed smart water stress detection using hyperspectral thermal infrared remote sensing,
achieving 97% accuracy in detecting water stress on potato plants, demonstrating its potential for precise
agricultural monitoring and resource management.

e Pavithra D. S and M. S Srinath [9] developed a GSM-based automatic irrigation control system for efficient
resource utilization and crop planning, enabling remote monitoring and control of irrigation processes via SMS or
Bluetooth, offering a cost-effective solution for agricultural automation.

e Liu Shixing, Zhang Yongming, and Song Weiguo' Xiao Xia [10] proposed an enhanced algorithm for forest fire
detection based on MODIS data, which considers brightness temperatures and surface information to accurately
detect burning and smoldering points, demonstrating improved versatility and reduced false positives compared to
existing methods.
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1. EXISTING METHOD

Farmers engaged in sugarcane cultivation often rely on pump sets for irrigation, with power supply playing a crucial
role in this process. However, the availability of power for irrigation is limited, typically provided for around 4 hours
during the day and 3 hours at night. This poses a significant challenge for farmers as they need to optimize their
irrigation practices within these restricted time frames. To make the most of the available power supply, farmers
employ various strategies. They carefully plan their irrigation schedules, taking into account the specific water
requirements of sugarcane at different growth stages. By monitoring soil moisture levels and considering weather
conditions, farmers can determine the optimal timing and duration of irrigation sessions to ensure efficient water usage.
Farmers may also adopt water-saving techniques such as drip irrigation or sprinkler systems. These methods deliver
water directly to the root zone of the sugarcane plants, minimizing water loss due to evaporation and improving
irrigation efficiency. Additionally, the use of mulching techniques, such as applying a layer of organic material or
plastic covering on the soil surface, helps retain soil moisture and reduce water evaporation. Due to the high risk of fire
accidents a buzzer system needs to be implemented to reduce fire outbreaks.

IV. PROPOSED METHOD

Figure 1 shows the initial approach of work, the irrigation system operates by continuously monitoring soil
moisture levels using a moisture sensor. If the moisture level drops below the predefined threshold of 40%, indicating
dry soil conditions, the system activates a pump to supply water to the field. Conversely, if the moisture level is above
40%, indicating adequate soil moisture, the pump remains inactive to avoid overwatering. The net amount of water
supplied to the field is measured using a water flow sensor in litres/mililitres, enabling precise control and measurement
of irrigation volume. This automated approach ensures efficient water usage, maintaining optimal soil moisture levels
for healthy crop growth, while also reducing manual intervention and labor costs associated with irrigation
management.

Read the Data from
the Moisture sensors

If
Moisture
level=40%

Yes

"
No need of Water Supply Water to
Supply to Field the Field

Figure 1: Flow Chart of moisture content detection system

In Figure 2, A turbidity sensor is employed to detect any adulterants present in the water. Upon detection of
adulterants, the sensor triggers a notification to the farmer through the Blynk application, alerting them to potential
water contamination issues. Additionally, a flame detection sensor is installed to mitigate the risk of fire accidents in
the field. If a fire is detected, the system automatically activates the beep sound from buzzer as a firefighting
measure. Simultaneously, it sends an alert notification to the farmer via the Blynk application, enabling swift action
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to address the fire hazard. This integrated approach enhances water safety and fire prevention measures, safeguarding
the field and crops.

Co=
1 1

Reading Data from Reading Data from
Flame Sensors Turbidity Sensors
Detects Early fire in Detects Quality of the

Sugarcane Field water

No If fire is
Detected

Iif
Adulterant
is Present

Yes

l

Sends the alert
message through
Blynk app

|

Figure 2: Flow chart for fire and quality of water detection system.

V.SIMULATION RESULTS
The project yielded promising results,

e Soil moisture detection: If the moisture content detected is 0-40% then this results in completely dry
condition as shown in Figure 3, or if the moisture content detected is 40-82% then this results in partially wet
condition as shown in Figure 4, else the system yields the result as completely wet condition as shown in
Figure 5.

e Flow rate: The amount water supplied to the field in litre/millilitre is notified to the farmer through blynk
application as shown in figure 3.

e  Turbidity detection: If the turbidity is 0 NTU then this results in water is very clean as shown in Figure 3 , or
if it is less than 500 NTU and greater than 0 NTU then this results in water normally clean as shown in Figure
4, else the system yields result as water is very dirty as shown in Figure 5.

e Fire detection: If fire is detected then the buzzer starts to beep and notification is sent to the farmers through
blynk application, indicating ‘O’ if fire detected and ‘1’ if not detected as shown in Figure 6.
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Figure 4: Soil Moisture Content 40-82% and Turbidity <500 NTU.
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Figure 5: Soil Moisture Content >82% and Turbidity >500 NTU.
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Turbidity

Fire Detected Fire Not Detected

Figure 6: Output of Blynk Application.

Figure 7: Project Setup.

VI. CONCLUSION AND FUTURE WORK

In conclusion, by harnessing the capabilities of these three applications, farmers can significantly enhance
productivity and streamline the cultivation process through comprehensive field monitoring. The integrated approach
offered by these applications not only optimizes resource utilization but also mitigates the risk of fire accidents by
providing real-time alerts and monitoring systems. This proactive approach ensures early detection of potential fire
hazards, allowing farmers to take prompt action and prevent significant crop damage. Additionally, the applications
offer advanced water management tools and alerts, effectively preventing the overflow of water onto fields. By
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maintaining optimal soil moisture levels and minimizing water wastage, farmers can maximize crop yields while
conserving valuable resources. In conclusion, the adoption of these applications represents a significant step towards
sustainable and efficient agricultural practices, empowering farmers with the tools and insights needed to thrive in an
ever-changing environment. Throughout this project, we have explored the various components and functionalities of
the system, and their benefits in improving water management and enhancing crop yield.

For future enhancements, The Early fire detection could involve adding thermal cameras to monitor for potential fire
hazards in the agricultural environment. By modifying the code to accommodate these additional sensors and updating
the Blynk app to display fire-related data, Moisture content of the soil and Quality of the Water being supplied to the
crop field, farmers can gain real-time insights into risks alongside other environmental factors. Furthermore,
incorporating notifications and alerts. Allowing farmers to receive immediate warnings and take swift action to mitigate
fire risks and to control the flow of water into the Agricultural filed. Additionally, data logging and analysis
functionalities could extend to include fire-related data, enabling long-term monitoring and analysis of fire incidents to
develop more effective prevention strategies.
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