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Abstract

This project aims to design and develop an intelligent and integrated system for
analyzing the characteristics of agricultural soil using a multifunctional sensor
capable of measuring seven essential parameters that directly affect soil quality
and productivity, which are: nitrogen (N), phosphorus (P), potassium (K), pH
level, soil moisture, temperature, and salinity (EC) ,The system relies on inserting
the sensor into the soil, where it collects and analyzes data accurately, then
displays the results in real time on an LCD screen connected to an Arduino Uno
board. With all readings recorded on an SD Card for easy reference later and
thorough analysis, this system was developed to assist farmers in making more
accurate and effective agricultural decisions by monitoring the soil's biological
characteristics in the field, without the need to send samples to traditional
laboratories, thus contributing to saving time, effort, and costs.

Keywords: Le sol, NPK Sensor, pH Level, Arduino Board, LCD Screen, SD
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pH: potential hydrogen
NPK: nitrogen, phosphorus, and potassium.
EC: electrical conductivity
KCI: potassium chloride
NIR: the abbreviation for near-infrared
ATP: Adenosine triphosphate
TTL: Transistor Transistor Logic
RTC: Real-time communications
LCD: Liquid Crystal Display
SD: Secure Digital
GND: Ground
SDA: Serial Data
SCL: Serial Clock

I12C: Inter-Integrated Circuits
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2 12-05-2025 10:57:34 805 1906 1914 266 100 4042 6.8
3 12-05-2025 10:58:06 876 1999 1909 26.5 100 4382 6.7
4 12-05-2025 10:58:40 876 1999 1999 265 100 4382 6.6
N 12-05-2025] 10:59:13 876 1999 1999 265 100 4382 6.6
G 12-05-2025 10:59:47 865 1999 1999 265 100 4333 6.7
I 12-05-2025 11:00:20 876 1999 1999 26.5 100 4382 6.7
8 12-05-2025 11:00:54 865 1999 1999 26.6 100 4333 6.7
= 12-05-2025] 11:01:27 876 1999 1909 266 100 4382 6.7
JOF  12-05-2025| 11:02:00 876 1999 1999 267 100 4382 6.7
N 12-05-2025| 11:02:34 876 1999 1999 26.7 100 4382 6.8
: 12-05-2025 11:03:07 886 1999 1999 26.7 100 4430 6.8
12-05-2025) 11:03:41 886 1999 1999 26.7 100 4430 6.8
12-05-2025 11:04:14 886 1999 1999 26.7 100 4430 6.8
12-05-2025 11:04:47 886 1999 1909 26.7 100 4430 6.9
12-05-2025 11:05:21 886 1999 1999 26.8 100 4430 6.8
12-05-2025 11:05:54 886 1999 1999 26.8 100 4430 6.8
12-05-2025 11:06:28 886 1999 1999 26.8 100 4430 6.8
12-05-2025 11:07:01 896 1999 1999 26.9 100 4478 7
12-05-2025 11:07:34 886 1999 1999 26.9 100 4430 71
12-05-2025 11:08:08 906 1999 1909 26.9 100 4627 71
12-05-2025 11:08:41 906 1999 1999 26.9 100 4627 72
12-05-2025 11:09:15 906 1999 1999 27 100 4627 72
12-05-2025 11:09:48 906 1999 1999 27 100 4627 72
12-05-2025 11:10:22 906 1999 1999 271 100 4627 72
12-05-2025 11:10:55 916 1999 1999 271 100 4575 72
12-05-2025 11:11:28 916 1999 1909 271 100 4575 72
12-05-2025 11:12:02 916 1999 1999 272 100 4575 72
12-05-2025/ 11:12:35 916 1999 1999 27 1 100 4575 73
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