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ABSTRACT
This project presents the design and implementation of an automated office security alarm system that integrates motion detection with GSM-based SMS alert functionality. Traditional motion detection systems are limited in their effectiveness due to the absence of remote alert capabilities. By incorporating a GSM module, this system overcomes such limitations by providing real-time mobile notifications to users, regardless of their location, as long as GSM network coverage is available. The system is designed to detect human motion using a Passive Infrared (PIR) sensor strategically positioned within the surveillance area. Upon detecting motion, the sensor signals a microcontroller, which processes the input and triggers an SMS alert through an attached GSM module. This allows users to monitor their offices remotely without relying on manual security personnel, who may be prone to fatigue or distraction. The system is structured into three major components: sensing (PIR sensor), processing (microcontroller), and task execution (GSM module). The result is a dependable, low-cost, and efficient security solution capable of enhancing office safety and providing peace of mind to users by enabling prompt response to security breaches.





CHAPTER ONE
GENERAL INTRODUCTION
0. BACKGROUND TO THE STUDY
Home security has emerged as a critical global concern, prompted by escalating security threats and the need to safeguard lives and property. Technological advancements have significantly influenced the development of modern home security systems aimed at enhancing safety and ensuring user convenience. As Nicholas et al. (2020) assert, traditional security solutions—such as Closed-Circuit Television (CCTV) systems and burglar alarms—have long served as foundational tools. CCTV facilitates continuous visual surveillance, enabling the capture of real-time events that can assist in criminal investigations. Burglar alarms, on the other hand, act as deterrents by generating high-frequency sounds in the event of unauthorized access.
Despite their utility, conventional systems face notable limitations, including high memory consumption due to constant video recording and increased energy demands. Moreover, the effectiveness of such systems often depends on local monitoring, making them less suitable for remote supervision (Nicholas et al., 2020).
In response to these limitations, researchers have explored sensor-based and automated security solutions. Bangali and Shaligram (2013) highlight that integrating motion sensors enhances the efficiency of home security by reducing the need for constant human supervision. However, motion detection systems without communication modules (such as GSM) are restricted in their capacity to deliver remote alerts. The incorporation of GSM technology addresses this challenge by enabling the system to transmit SMS notifications when unusual activity is detected, thereby extending surveillance capabilities beyond the immediate physical environment.
Recent innovations in microelectronics and embedded systems have further improved the affordability and functionality of intelligent security solutions. According to Nwalozie et al. (2019), Passive Infrared (PIR) sensors—commonly employed in contemporary systems—are capable of detecting human motion through variations in infrared radiation, even under low-light conditions. These features make PIR-based security systems highly applicable to both residential and commercial environments, including retail stores that are vulnerable to after-hours theft and vandalism.
Security, within this context, is defined as the strategic deployment of systems and technologies to prevent intrusion, theft, or any unauthorized activity. As Iyapo (2018) observes, the increasing complexity of urban life has intensified the demand for automated and remotely accessible security systems. What began as basic alarm mechanisms in high-risk institutions such as banks and government buildings has now evolved into comprehensive surveillance systems for everyday residential use. Modern home security solutions often integrate features such as automated alerts, motion detection, door monitoring, and cybersecurity resilience.
This study therefore explores the design and implementation of a motion-activated office security system equipped with GSM-based SMS alert capability. By integrating PIR sensors and microcontroller-based logic, the proposed system offers a cost-effective, real-time surveillance solution that can enhance safety and operational oversight in office and residential settings.
0.    STATEMENT OF THE PROBLEM 
Security devices are primarily designed to prevent unauthorized access to restricted areas. However, conventional systems such as CCTV cameras have inherent limitations. For instance, while they effectively record intrusions, they do not actively alert the property owner in real-time—leaving assets vulnerable if the footage is not immediately reviewed. In the event that an intruder gains access to an office, valuable equipment and sensitive information may be compromised. This project addresses these challenges by introducing a motion-sensitive security system integrated with SMS alert functionality. When motion is detected near the device, the system identifies the intrusion and promptly sends a text message to the office owner's mobile phone, enabling timely response and enhancing overall security.. 
0. AIM AND OBJECTIVES
The aim of this project is to design and implement an intelligent office security system capable of detecting unauthorized motion and promptly sending SMS alerts to the office owner, thereby enhancing real-time surveillance and response capabilities.
Objectives:
To achieve the stated aim, the project sets out the following specific objectives:
1. To design a security system that integrates motion detection technology using a Passive Infrared (PIR) sensor.
2. To develop a microcontroller-based processing unit that interprets motion signals and initiates alert actions.
3. To incorporate a GSM module for transmitting SMS alerts to a predefined mobile number when motion is detected.
4. To evaluate the performance of the security system under various environmental conditions to ensure reliability and accuracy.
5. To provide a cost-effective and energy-efficient solution that addresses the limitations of conventional security systems, such as lack of real-time alerts and continuous manual monitoring.
0.   SIGNIFICANCE OF THE STUDY
The importance of this project is to safeguard an office by using an advance technology. This project “office security alarm with SMS alert and human body motion detective system” will help to prevent an intruder from entering into the important office/chamber using GSM networks, an alert system that will be embedded into the system which can be used to alert the owner through SMS anytime an unauthorized movement is detected. Remotely, the system allows the user to effectively monitor the house/office via the GSM module by sending commands in the form of SMS messages.
0.   SCOPE OF THE STUDY
The office alarm security using SMS notification and motion detection system is a real-time security system for the office that is capable of securing the house/office through a sensory system which is imperative as it saves a lot of time and effort. Ordinary, human body motion detective security system without GSM Module has drawbacks of limited working alert range; however, the incorporation of GSM module overcomes this limitation. It provides comfort of being able to secure your house through a sensory, control over certain things that required constant attention. Instead of using a watchman that might eventually sleep off on post. The goal is to reduce the stress of the security guard and the office owner by detecting an authorized body from intruding the office.
1.6 ORGANIZATION OF THE REPORT
The project write-up is organized into five distinct chapters. Chapter one covers general introduction, which contains introduction to the research topic, statement of the problem, aim and objectives, significance of the study, scope and limitation and organization of the report. Chapter two focuses on literature review, which contains review of related past works, overview of office security alarm using SMS alert and motion detection and review of related concept. Chapter three explains the project methodology which includes analysis of existing system, problems of the existing system, and the description of the proposed system, advantages of proposed system and design and implementation techniques used. Chapter four centres on the design, implementation and documentation of the system which contain system design output design, input design, database design and procedure design, implementation of the system hardware and software support and documentation of the new system installation procedure, operating the system and system maintenance. Lastly, chapter five contains the summary of the research, recommendations and conclusion.


CHAPTER TWO
LITERATURE REVIEW
2.1	REVIEW OF RELATED LITERATURE 
Designed and implemented an intruder detector system with SMS alert. The project was designed and constructed using an ATmega8 microcontroller, system connected to a GSM module with SIM (subscriber identification module) from a network provider. Light dependent resistor (LDR) sensor which is used in this project is connected to a microcontroller unit, GSM module and other electronic devices which detects any intruder in a classified area and then activates the alarm system and sends out text message notifications to the house owner specifying the location and time of intrusion to the programmed phone number of the house owner. The initial testing of the design shows that it worked in real-time in area with good network coverage as expected. It has wide range of application in surveillance especially in industrial and home security, especially when internet connectivity is not available. (Nicholas et al., 2020)
A home security system with text alert and motion detective. The paper presented dependable security system that was able to recognize human body (intruder) motion and send a notification text message to inform the owner (at any location in the world where there is GSM mobile network coverage). The system design is in three main phases: generally, the sensory, processing and the task. The sensory is the perception section that is done through PIR sensor mounted at watch-area, the processing was done by a programmed microcontroller, and the action (task) is done through an interaction of an attached GSM module to the processor (the microcontroller) that then send an sms alert to the user. (Olalekan et al,. 2019)
Work on enhancing home security using SMS-based intruder detection system. The research project aimed at the design and construction of a Short Message Service (SMS)-based intruder detection system, the system consisted of controller, receiver and sensor circuit. This system unlike the traditional magnetic switch alarms equipped on doors and windows has incorporated motion sensors so that a short message service, SMS is sent to the house owner on any attempt of a break. The project was built using a programmed microcontroller interfaced with SIM 900 module, motion detectors and switches. The Passive Infrared (PIR) sensor which is the motion detector used in this project is placed at the roof of the prototype and a switch close to the door, so that when an intruder pass through the PIR or press the door switch a message is displayed on the liquid crystal display and SMS is sent to the phone numbers embedded in the c language program use to program the microcontroller. (Nwalozie et al., 2017)
Designed and implemented of motion detection alarm and security system. The project was built using an embedded microcontroller system capable of detecting motion of an intruder in a restricted area and then triggering an alarm system, motion detector system, however passive infrared sensor detected the motion of the person using the person body heat. The passive infrared (PIR) sensor which is the motion detector used in this project is attached to a microcontroller which activates the alarm system and any other attached output device to notify the house owner. The initial testing of the design shows that it worked as expected. This was achieved by mechanical devices that physically interact with the field or by electronic device that quantifies and measures changes in the given environment. The motion detector is not only used as intruder alarm but also used in many applications like home automation system, energy efficiency system. (Iyapo et al., 2018)
Proposed motion detector security system for indoor geo-location. The system focused on the development of a microcontroller based security system for indoor geo-location using motion detector. The system carried out intruder detection that reinforces surveillance technology to provide essential security with associated control and alert operations. The security pivots on the integration of cameras and motion detectors into web application. The Raspberry Pi, a smart surveillance system, takes input from the motion detector and controls (actuates) the pi camera for remote sensing and surveillance, sends the video to a web server which allows the user or homeowner to access the videos using a web application. The system, on intrusion alerts the owner by SMS, buzzes the alarm located at a convenient distant. The designed security system is characterized with efficient video camera for remote sensing and surveillance, featured with stream live video and records for subsequent replay and offers a cost effective ubiquitous surveillance solution, efficient and easy to implement. (Nosiri et al., 2018)
Proposed a space security system using motion sensor and notification of short message service with arduino-based fuzzy logic algorithm. There is need for security system that can provide up-to-date information in real time to detect human movements within the store when it is outside its operating hours. This system was built using Passive Infra-Red Sensors (PIR) which are connected to the microcontroller as the central control system to detect human movements outside the store's operating hours based on the results of design and testing, the system was used properly and provides real time notifications to users. When the sensor detects human movement outside the store's operating hours, the system will send an SMS notification to the shop owner's mobile number. (Darmawan and Taufan 2019).
Work on design and implementation of security systems for smart home based on GSM technology. This paper suggested two methods for home security system. The first system uses web camera. Whenever there is a motion in front of the camera, it gives security alert in terms of sound and a mail is delivered to the owner. The second method sends SMS which uses GSMGPS Module (sim548c) and Atmega644p microcontroller, sensors, relays and buzzers. (Bangali and Shaligram, 2016)	
2.2	REVIEW OF RELATED CONCEPTS
2.2.1	Security Alarm
A security alarm or detection system is precisely a system by which one or something is sheltered through a system of interworking devices and components called the internet of things (IoT). When a user activates the system, the Arduino microcontroller will read the data when the PIR sensor detects an intruder. The Arduino Uno Microcontroller activates the buzzer and sends a signal to the LCD Showing the intruding. The GSM modem gets the information from the Microcontroller it will send a short message service to the designated Mobile number registered in the system. To communicate between the Mobile phone and GSM modem, AT command is applied to this research. This is because the GSM modem can only understand AT command declaration. From this, it can communicate with Mobile phones, computers, and Arduino microcontrollers. To accomplish this project, the whole component must work effectively. The GSM modem acts as a medium to receive the instructions from the microcontroller and Sends a message to the designated mobile number. Some security has changed a lot from the last century and will be changing in coming years. Security is an important aspect or feature in the smart home applications. The new and emerging concept of smart homes offers a comfortable, convenient, and safe environment for occupants. Conventional security systems keep homeowners, and their property, safe from intruders by giving the indication in terms of alarm. However, a smart home security system offers many more benefits (Kartik, Kumar, & Srimadhavan.


2.2.2 GSM 
GSM is a specialized type of modem which accepts SIM card, and operates over a subscription to mobile operators. When the GSM modem and computer are interconnected, there is communication over the mobile network. Though these GSM modems are most used to provide mobile internet connectivity, most of them can also be used for sending and receiving SMS and MMS messages. This device can also receive and process GSM signals from virtually all GSM bands. The GSM module will help to send Message to the user and also receive instruction from the user cell phone for reprogramming the phone number
2.2.3	Motion Detection 
Motion detectors are mainly used in security systems. It is typically positioned near exterior doorways or windows of a building to monitor the area around it. Since motion detectors are so flexible and have so many uses, it offers feelings of protection and security for the average homeowner as well as commercial organizations. An electronic motion detector is a device used to detect any physical movement in a given area and transforms motion into an electric signal. It consist of sensor that electrically connected to other devices such as security system, lighting, audio alarms, and other applications. Motion sensors are used in a wide variety of applications and as a result, many different types of motion sensors are available including the infrared sensor. Infrared sensors are widely known in the arts of intrusion detection and in fire or smoke detection. It is a device that often used in automatic light switches and security systems to turn on a light or to activate some other form of alarm or warning indicator when a person enters a monitored area. The infrared sensors have basically two forms: active and passive. An active infrared detector includes a radiation source and an infrared sensor which is sensitive to interruptions in the radiation sensed from the source. These detectors are used as intrusion detectors by providing a path of radiation from the source to the sensor in a place where the path is likely to be interrupted by an intruder. 
2.2.4	Motion Sensor/Detector 
A motion detector is a device that detects moving objects, particularly people. A motion detector is often integrated as a component of a system that automatically performs a task or alerts a user of motion in an area. Motion detectors form a vital component of security, automated lighting control, home control, energy efficiency, and other useful systems. An electronic motion detector contains an optical, microwave, or acoustic sensor, and in many cases a transmitter for illumination. However, a passive sensor only senses a signal emitted by the moving object itself. Changes in the optical, microwave, or acoustic field in the device's proximity are interpreted by the electronics based on one of the technologies listed below. Most inexpensive motion detectors can detect up to distances of at least 15 feet (5 meters). Specialized systems are more expensive but have much longer ranges. Tomographic motion detection systems can cover much larger areas because the radio waves are at frequencies which penetrate most walls and obstructions, and are detected in multiple locations, not just at the location of the transmitter.
Motion detectors have found wide use in domestic and commercial applications. One common application is activation of automatic door openers in businesses and public buildings. Motion sensors are also widely used in lieu of a true occupancy sensor in activating street lights or indoor lights in walkways (such as lobbies and staircases). In such "Smart Lighting" systems, energy is conserved by only powering the lights for the duration of a timer, after which the person has presumably left the area. A motion detector may be among the sensors of a burglar alarm that is used to alert the home owner or security service when it detects the motion of a possible intruder. Such a detector may also trigger a security camera in order to record the possible intrusion.
Sensor Technologies
There are several motion detection technologies in wide use:
i. Passive infrared (PIR)
Passive infrared sensors are sensitive to a person's skin temperature through emitted black body radiation at mid-infrared wavelengths, in contrast to background objects at room temperature. No energy is emitted from the sensor, thus the name "passive infrared" (PIR). This distinguishes it from the electric eye for instance (not usually considered a "motion detector"), in which the crossing of a person or vehicle interrupts a visible or infrared beam.
ii. Microwave
These detect motion through the principle of Doppler radar, and are similar to a radar speed gun. A continuous wave of microwave radiation is emitted, and phase shifts in the reflected microwaves due to motion of an object toward (or away from) the receiver result in a heterodyne signal at low audio frequencies.
iii. Ultrasonic
An ultrasonic wave (sound at a frequency higher than a human can hear) is emitted and reflections from nearby objects are received.[1]Exactly as in Doppler radar, heterodyne detection of the received field indicates motion. The detected doppler shift is also at low audio frequencies (for walking speeds) since the ultrasonic wavelength of around a centimetre is similar to the wavelengths used in microwave motion detectors. One potential drawback of ultrasonic sensors is that the sensor can be sensitive to motion in areas where coverage isn't desired, for instance, due to reflections of sound waves around corners. Such extended coverage may be desirable for lighting control, where the point is detection of any occupancy in an area. But for opening an automatic door, for example, one would prefer a sensor selective to traffic in the path toward the door.
iv. Tomographic motion detector
Tomographic motion detection systems sense disturbances to radio waves as they pass from node to node of a mesh network. They have the ability to detect over complete areas because they can sense through walls and obstructions.
v. Video camera software
With the proliferation of inexpensive digital cameras capable of shooting video, it is possible to use the output of such a camera to detect motion in its field of view using software. This solution is particularly attractive when the intention was to record video triggered by motion detection, as no hardware beyond the camera and computer is required. Since the observed field may normally be illuminated, this may be considered another passive technology. However it can also be used in conjunction with near-infrared illumination to detect motion in the "dark" (that is, with the illumination at a wavelength not detected by the human eye).
vi. Dual Technology motion Detection
Many modern motion detectors use combinations of different technologies. While combining multiple sensing technologies into one detector can help reduce false triggering, it does so at the expense of reduced detection probabilities and increased vulnerability. For example, many dual-tech sensors combine both a PIR sensor and a microwave sensor into one unit. In order for motion to be detected, both sensors must trip together. This lowers the probability of a false alarm since heat and light changes may trip the PIR but not the microwave, or trees may trigger the microwave but not the PIR. If an intruder is able to fool either the PIR or microwave, however, the sensor will not detect.

CHAPTER THREE
METHODOLOGY AND ANALYSIS OF THE SYSTEM AND EXISTING SYSTEM
3.1	RESEARCH METHODOLOGY
The methodology that will be used in the proposed model is to install a motion detection device with GSM module for SMS alert notification, in the system mercury switches, motion detectors, and GSM module is being developed with a microcontroller. The communication between the microcontroller and other components of the system takes place serially. The microcontroller continuously receives data from the mercury switches and the motion detectors, takes decision on the basis of the readings collected onto the microcontroller. On intrusion the microcontroller will generate a message to the owner or to a set of predefined numbers stating the sort of an intrusion that has been made.
[image: ]
Figure 3.1: The Proposed System Architecture of the GSM-based Alert system Source: (Nosiri, Akwiwu-Uzoma, Nmaju & Elumeziem, 2018)


3.2	ANALYSIS OF THE EXISTING SYSTEM
A security detection system typically comprises components such as Closed-Circuit Television (CCTV), webcams, alarm units, SMS alert mechanisms, and various environmental or motion sensors. Technological innovations over the years have significantly transformed the way security systems are monitored, detected, and controlled. These systems have evolved from basic wired configurations to sophisticated wireless architectures, enabling seamless communication among components and allowing remote control via mobile devices or internet platforms (Bangali & Shaligram, 2013).
Modern wireless intrusion detection systems are capable of integrating with smart home or office automation systems, giving users the ability to manage mechanical devices and monitor security status remotely through GSM or internet-enabled applications. GSM technology, in particular, offers ubiquitous access and has proven to be an efficient tool for enhancing real-time alerts and control in security systems (Nwalozie et al., 2019). Its ability to deliver immediate SMS notifications makes it suitable for addressing the need for swift incident response.
Despite the widespread deployment of traditional surveillance solutions such as CCTV, these systems primarily serve as monitoring tools. CCTV devices are useful for capturing visual and, in some instances, audio evidence of activities within a monitored area, but they often lack real-time notification capabilities. As noted by Nicholas et al. (2020), while the surveillance industry has seen notable growth globally—particularly with increasing demand for security in residential and commercial settings—CCTV systems remain passive, offering post-incident review rather than proactive deterrence.
To bridge this gap, the integration of motion detection sensors and GSM-based alert modules can enhance surveillance effectiveness by enabling real-time threat detection and immediate user notification. Such hybrid systems represent a more proactive approach to security by reducing reliance on manual monitoring and enabling timely interventions, thus improving overall situational awareness and response readiness.
3.3	PROBLEMS OF THE EXISTING PROBLEM
34.3% of the world’s population had access to the internet a great rise when compared to March 2008 when 20.3% of the world’s population had access to the Internet. It is significant however to note that both Africa and the Mideast have experienced the most significant increase in access in recent years. A glaring challenge to the wide deployment of security systems are as follows: 
1. Low internet penetration and poor internet speed in most countries of the world. 
2. A region specific issue like poor power supply in developing nations is another major barrier to widespread deployment of CCTV surveillance systems. 
3. Another issue of concern in the use of CCTV surveillance cameras is security flaws. It has been reported that the inherent design of web interface of the IP surveillance cameras is not robust and is therefore prone to security flaws. 
4. Network attacks such as the injection of video streams through ARP spoofing, Cross Site Scripting (XSS), Cross Site Request Forging (CSRF) and Cross Domain Image Streaming (CDIS) based on the concept of Remote File Inclusion (RFI) have been experienced. This is reported to be due to insecure Common Gateway Interface (CGI), factory defaults and undocumented credentials, insecure front end design in the web interfaces of IP surveillance cameras, invalidated entry points and unencrypted cameras.
3.4	DESCRIPTION OF THE PROPOSED SYSTEM
This system consists of an infrared sensor, laser and motion sensor. Also a wireless alarm is installed which will ring if the motion sensor detect a person coming in front of it. Sensor will be directly connected to GUI interface. The proposed system is controlled by an Atmeg328 microcontroller. There are several steps to be applied in designing an active infrared motion detector for house security system. The relevant information is gathered through literature review from previous chapter. Data on motion detection and security system projects has been collected where the theoretical design is studied based on the motion detector for security concept. The understanding on the electrical structure for the hardware development is needed for the design circuit process of the motion detector and the basic security circuit. The next is the hardware development according to the circuit designed. This process is just only being preceded if each part of the circuit being improved is valid, else, it will be repeated until it is valid as the theoretical. Once the hardware development circuits have the output as the expected, then, the comparison for both hardware and theoretical analysis will be done.    
Next is the step where software structure is developed for the security system to be interface with the hardware development. While the final step of this research is on applying the whole project to the real office entrance like doors and windows.
3.5	ADVANTAGES OF THE PROPOSED SYSTEM
IP based security surveillance system is the modern way of securing lives and properties, the implemented system has various advantages and some of its advantages are:
i.	It increases the security and compliance to lives and properties.
ii.	IP based  security surveillance has a low hacking investment.
iii.	It helps to find and report as accurately as possible the previous security incident conducted by someone.


CHAPTER FOUR
DESIGN, IMPLEMENTATION AND DOCUMENTATION OF THE SYSTEM
4.1	DESIGN OF THE SYSTEM
This is the computation of the particulars of a new system and the determination of what the new system would be and the function it is to perform. This may involve changing from one system to another or modifying the existing system operation.
The most challenging phase of the system life cycle is the change from manual operation to a faster and more accurate one; system design stage covers the technical specifications that will be employed in the implementation of the new system in order to modify the previous system. Some factors are put in consideration. These factors include input design, output design, the database and procedure designs and other documentation.
4.1.1	OUTPUT DESIGN
This incorporates the objectives of solving the existing system problems and challenges. The outputs extracted from the system are displayed in the screenshot images below:
[image: ]
Figure 4.1: The Motion Detection and SMS Alert System
The figure 4.1 above is the Installed motion detection system. The system will recognize every individual entering into the a restricted area (i.e office) and alert the owner of the office through SMS about an intruder.
[image: ]
Figure 4.2: The Alarm System
This image above depict the alarm system, anytime the motion detector detect n intruder this device above will continue ringing until the intruder moved away from the area.
4.1.2	INPUT DESIGN
The input to implement this hardware is obtained from the office alarm and motion detection system materials purchased from the market. The researchers are expected to install the system. He can achieve this by coupling these materials together. These materials are shown below:
[image: ]
Figure 4.3: Andruino UNO
This image above is the Andruino UNO used in the implementation of the system. Andruino is an open source electronic platform based on easy to use hardware and software. Andruino boards are able to read input light on a sensor, finger on a button or a twitter message and turn it into an output.
 [image: ]
Figure 4.4: A Microcontroller
This is the Microcontroller that controls the entire system; it is coupled together with the andruino for the purpose on motion detection. Microcontroller are used in multiple industries and applications, including the home and enterprises, building automation, robotics and internet of things.
[image: ]
Figure 4.5:	 Infrared Sensors (Transmitter and Receiver)
The image above is the infrared sensors; it is capable of sensing every in an office area. This sensor detect if the object is moving in or out of the area. An infrared sensor is an electronic device that measures and detect infrared radiation in it surrounding environment.

4.1.4	PROCEDURE DESIGN
These are the steps involved in unifying the whole process to produce the desired output. It involves implementation of the system which starts from the original input lessons to the output that is the implemented system. This allows the processing of user information and result to be possible. Screen is provided to help user with some information.


4.2	IMPLEMENTATION OF THE SYSTEM
This entails the choice of the programming language employed to implement the system which should-be suitable for student counter system. The system is designed for the use of individuals which should serve as an assistant. It is also expected to be used in conjunction with the user. 
4.2.1	HARDWARE REQUIREMENTS
i. The Microcontroller
ii. Andruino Uno
iii. Power Box
iv. Sensor
v. Alarm Device 
4.3	MAINTAINING THE SYSTEM
The system maintenance refers to making modification to an already existing system without necessarily changing from the beginning. System maintenance includes modification of the system to meet-up with certain requirements of the users. In this course, additional features can be added, errors corrected, ambiguous materials replaced to eliminate confusions and unnecessary features removed.
Maintaining this system can be by a technician. Any future modification can be by replacing some parts that has fault and re-install the system.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
5.1	SUMMARY
The office security alarm using SMS and motion detector has been successfully implemented. The microcontroller that has been assembled was inputted in such a way that it has a function to detect human movement from the Passive Infrared (PIR) sensor. The device was run with a predetermined time according to the operational condition of the office that is the location of the study. The space condition in question is the process of reading human movements by sensors, while the condition of time is a predetermined real time clock state. This process starts when the device operates, a device that is active will detect human movement in the around the door. The process of sending notifications, if the sensor detects a movement around the door using motion detector. The process of sending notifications is the result of reading the sensor and the time specified. If there is movement at the door, the system will emit a sound through the buzzer alarm and send an SMS notification to the office owner's number.
With the use of GSM technology, owner of the office or house gets remote indication through SMS. So, even if the user is away from home or office, he/she will be informed of the presence of anyone within the office. The system is fully automated. So once this system is installed inside an office, then it does not require any human interaction to operate. 
5.2	CONCLUSION
The SMS based home security system has been designed and tested with the mobile network. The user can get alerts anywhere through the GSM technology thus making the system location independent. A flexible way to control and explore the services of the mobile, Microcontroller was used in the system. The communication of office is only through the SMS which has been tested with the mobile networks and is working on any mobile network. The implementation of GSM technology in this work has three major advantages. First, an alert message can be received by user in time of intrusion. Secondly, ease with less wire or cable applied and lastly, its low power consumption. Since a microcontroller is used for this research, the flexibility of the algorithm of the system can be increased by introducing more sensors instead of using separate circuit board with components to consume more power. This means small installation space is required and less power consumption. Further improvements can be made to the system to enable it differentiate between a human intruder and a household pet by computer vision technology to minimize false positives and false negatives to the system.

5.3	RECOMMENDATIONS
Due to time constraints, this installation was not done early enough to be used for the past security. A measure of the alarm effectiveness will further be established if data of real-time supervision are used. We recommend the use of the system for the invigilation of security in the upcoming academic session to further authenticate its effectiveness. Then, every higher institution and industries should adopt the system as this will make their property more secured.
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SOURCE CODE

import time
from gpiozero import MotionSensor
import serial

# Setup motion sensor on GPIO pin 4
pir = MotionSensor(4)

# Setup serial communication with GSM module
gsm = serial.Serial("/dev/ttyS0", baudrate=9600, timeout=1)

# Replace with your actual mobile number
recipient_number = "+234XXXXXXXXXX"

def send_sms_alert():
    print("Motion detected! Sending SMS alert...")
    
    # GSM Command sequence
    gsm.write(b'AT\r')
    time.sleep(1)
    gsm.write(b'AT+CMGF=1\r')  # Set SMS to text mode
    time.sleep(1)
    gsm.write(('AT+CMGS="' + recipient_number + '"\r').encode())
    time.sleep(1)
    gsm.write(b'ALERT: Motion detected in the office!\r')
    time.sleep(1)
    gsm.write(bytes([26]))  # Ctrl+Z to send message
    time.sleep(3)
    print("SMS Sent.")

try:
    print("System armed. Monitoring for motion...")
    while True:
        pir.wait_for_motion()
        send_sms_alert()
        time.sleep(10)  # Delay to avoid spamming SMS

except KeyboardInterrupt:
    print("System deactivated.")

Appendices: System Flowchart
Appendix 1: Intruder Detection Flowchart
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Appendix 2: SMS Alert Flowchart
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