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ABSTRACT 

 

 
Advanced wearable biosensors for vital-signs monitoring are available to improve 

quality of healthcare in hospital, nursing home, and remote environments The objective of this 

study was to determine reliability of vital-signs monitoring systems in extreme environments 

Main outcome measures (location, heart rate, skin temperature core body temperature, and 

activity level) all correlated through timestamped identification Climbers were monitored 

continuously in real time from Mount Everest for more than 45 minutes No direct correlation 

was observed among heart rate activity level and body temperature, though numerous periods 

suggested intense and arduous activity Field testing in the extreme environment of Mount 

heart rate, activity level, and body temperature, though numerous periods suggested intense 

and arduous activity Field testing in the extreme environment of Mount Everest demonstrated 

an ability to track in real time both vital signs and position of climbers However, these systems 

must be more reliable and robust As technology transitions to commercial products, benefits 

of remote monitoring will become available for routine healthcare purposes. 

 
This paper presents the design and implementation of a mountain climber health 

monitoring and SOS system using Lora module. The system is designed to monitor the vital 

signs of climbers in real-time and alert support teams in case of emergency situations. The 

system consists of sensors that collect data on the climber's heart rate, blood pressure, 

oxygen levels, and temperature. The data is transmitted over a long-range, low-power wireless 

network using a Lora module. The data is then received by a gateway and sent to a cloud-

based platform for processing and analysis. The platform provides real-time alerts if any vital 

signs fall outside normal ranges and enables climbers and their support teams to make 

informed decisions about the climber's health. In case of emergency situations, the system 

also allows climbers to trigger an SOS signal, which alerts the support team and provides the 

exact location of the climber. The system has been successfully tested in real-world scenarios 

and has the potential to improve the safety and well-being of mountain climbers. 



vi  

TABLE OF CONTENTS 
 
 

CHAPTER 
No. 

TITLE PAGE No. 

 ABSTRACT v 

 LIST OF FIGURES viii 

1 INTRODUCTION 1 

 1.1 Safety of mountaineers 1 

 1.2 Ideology of work 2 

 1.3 Objective of work 2 

 
2 

 

LITERATURE SURVEY 
 

4 

 2.1 Related work 4 

 2.2 Problems in existing work 9 

 
3 

 

AIM AND SCOPE OF THE PROJECT 
 

10 

 3.1 Aim of the project 10 

 3.2 Scope of the project 10 

 

4 
 

SYSTEM DESIGN 
 

12 

 4.1 Existing work 12 

 4.2 Proposed work 16 

 4.3 Features of proposed work 17 

 

5 
 

SYSTEM IMPLEMENTATION 
 

19 

 5.1 Hardware requirements 

5.1.1 Esp32 

5.1.2 LoRa 

5.1.3 Temperature Sensor 

5.1.4 OLED Display 

5.1.5 Neo-6m GPS Module 

5.1.6 Pulse Oximeter 

5.1.7 LED 

5.1.8 Bread Board 

20 

20 

21 

22 

23 

24 

25 

25 

26 



vii  

 
 5.2 Software requirements 28 

 5.3 Software libraries required 

5.4 System Architecture 

29 

30 

6 RESULTS AND DISCUSSION 32 

 6.1 Circuit Diagram 32 

6.2 Screen Shots of Hardware Module 33 

 6.3 Discussion 34 

 6.4 Advantages 35 

 6.5 Limitations 37 

 
7 

 

CONCLUSION AND FUTURE SCOPE 
 

38 

 7.1 Conclusion 38 

 7.2 Future Scope 40 

  

REFERENCES 
 

 
Appendix A. Source code 42 

Appendix B. IEEE Standards 50 

Appendix C. Constraints 51 



viii  

 

LIST OF FIGURES 
 
 

FIGURE No. FIGURE NAME PAGE No. 

Fig 3.1 Aim of the project 10 

Fig 4.1 Esp32 with Lora 13 

Fig 4.2 Esp32 with Lora interconnected 13 

Fig 4.3 Esp32 Lora communication 14 

Fig 4.4 IOT based data projection 14 

Fig 4.5 Block diagram of existing work 15 

Fig 4.6 Temperature detection and alarming system 16 

Fig 4.7 Block diagram of proposed work 17 

Fig 5.1 Esp32 21 

Fig 5.2 Lora module 22 

Fig 5.3 Temperature sensor 23 

Fig 5.4 OLED display 24 

Fig 5.5 Neo-6m Gps module 25 

Fig 5.6 Pulse oximeter 26 

Fig 5.7 LED 27 

Fig 5.8 Arduino IDE 29 

Fig 5.9 System Architecture 31 

Fig 6.1 

Fig 6.2 

Carrier Module 

Base Station Module 

32 

32 

Fig 6.3 Monitoring 34 



1 
 

CHAPTER 1 

INTRODUCTION 

 

 

1.1 SAFETY OF MOUNTAINEERS 
 

The Mountain Climber Health Monitoring and SOS Design System project is an 

innovative solution that aims to ensure the safety of mountain climbers and hikers in remote 

and challenging terrain. This system consists of a wearable health monitoring device and an 

emergency response system that can be activated in case of an emergency. The wearable 

device is equipped with various sensors that monitor the vital signs of the mountain climber, 

such as heart rate, blood pressure, oxygen saturation, and body temperature. This data is 

transmitted to a central monitoring system, which can be accessed by the mountain rescue 

team or emergency medical services in case of an emergency. The emergency response 

system is designed to be triggered by the mountain climber in case of an emergency, such as 

a sudden illness, injury, or getting lost in the wilderness. The system uses satellite 

communication to send an SOS signal to the rescue team, along with the real-time location of 

the mountain climber. 

 
Overall, the Mountain Climber Health Monitoring and SOS Design System project aims to 

provide a reliable and efficient solution for ensuring the safety of mountain climbers and hikers 

in challenging terrain, where traditional communication and rescue methods may not be 

effective. The Mountain Climber Health Monitoring and SOS Design System project seeks to 

address these challenges by providing a comprehensive solution for mountain climbers and 

hikers. The wearable health monitoring device provides real-time data on the vital signs of the 

mountain climber, which can be monitored remotely by the emergency response team. This 

allows the team to identify potential health issues before they become critical, and take 

proactive measures to address them. To help address these challenges, a mountain climber 

health monitoring project could be implemented to track the vital signs and health metrics of 

climbers during their expeditions. This could involve the use of wearable devices, such as 

heart rate monitors, pulse oximeters, and thermometers, to collect data on climbers' heart 

rate, blood oxygen levels, body temperature, and other key indicators of health. 
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1.1 IDEOLOGY OF WORK 

The ideology behind mountain climber health monitoring is to ensure the safety and well- 

being of individuals who engage in mountaineering and other high-altitude activities. 

Mountaineering can be a challenging and physically demanding sport that places significant 

stress on the body. As climbers ascend to higher altitudes, they are exposed to extreme cold, 

low oxygen levels, and increased risks of altitude sickness and other health problems. The 

goal of health monitoring in mountain climbing is to prevent these risks by closely monitoring 

a climber's vital signs and overall health status. This includes monitoring their heart rate, blood 

pressure, oxygen saturation levels, and other key indicators of their health. By tracking these 

metrics in real-time, climbers can identify potential health issues early and take appropriate 

action to prevent more serious problems from developing. Health monitoring systems for 

mountain climbers typically include a range of sensors and monitoring devices that are 

designed to be lightweight, durable, and easy to use in harsh mountain environments. 

 
These systems may also include features such as GPS tracking and emergency signaling 

capabilities to help climbers call for help in the event of an emergency. Safety first The project 

should prioritize the safety of climbers above all else. This could involve monitoring weather 

conditions, providing climbers with real-time information about potential hazards, and 

implementing protocols to respond quickly to emergencies. Environmental Overall, the 

ideology behind mountain climber health monitoring is centered around ensuring the safety 

and well-being of climbers by providing them with the tools and resources they need to monitor 

their health and respond to potential health issues quickly and effectively. 

 
1.2 OBJECTIVE OF WORK 

The objectives of a mountain climber health monitoring project may vary depending on the 

specific goals of the project, but some possible objectives could include Improving safety is 

One of the primary objectives of a mountain climber health monitoring project is to improve 

the safety of climbers by providing them with tools and resources to monitor their health status 

and identify potential health risks in real-time. High altitude environments present unique 

challenges to the human body, such as low oxygen levels and extreme temperatures which 

can put climbers at risk of altitude sickness, hypothermia, and other health issues. 
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By monitoring vital signs and other health indicators in real-time, climbers can identify 

potential problems early and take appropriate action to prevent more serious health issues 

from developing. This can include taking rest breaks, adjusting their pace or route, or even 

descending to lower altitudes if necessary. Enhancing performance: Another objective of a 

mountain climber health monitoring project could be to enhance the performance of climbers 

by providing them with feedback on their physical condition and helping them optimize their 

training and nutrition to improve their endurance and overall fitness. In addition to improving 

safety, a mountain climber health monitoring project may also aim to enhance the 

performance of climbers. By providing climbers with real-time feedback on their physical 

condition, such as heart rate, oxygen saturation levels, and other indicators, they can optimize 

their training and nutrition to improve their endurance and overall fitness. This can help 

climbers to perform better and to achieve their goals more efficiently and effectively. 

 
Developing new technologies: A mountain climber health monitoring project may also aim 

to develop new technologies and tools for monitoring the health of climbers in harsh mountain 

environments. This could involve developing lightweight, durable, and easy-to-use monitoring 

devices, as well as new methods for transmitting and analyzing health data in real-time. This 

could involve developing lightweight, durable, and easy-to-use monitoring devices that can 

withstand extreme temperatures, humidity, and other environmental factors. It may also 

involve developing new methods for transmitting and analyzing health data in real-time, such 

as satellite communication or cloud-based data analytics platforms. These new technologies 

can benefit not only climbers but also other individuals who work or live in harsh environments, 

such as military personnel, first responders, and disaster relief workers. In summary, a 

mountain climber health monitoring project aims to improve the safety, performance, and 

overall well-being of climbers by providing them with tools and resources to monitor their 

health status and respond to potential health risks quickly and effectively. It also seeks to 

gather data on the physical and physiological responses of climbers to high altitude 

environments, and to develop new technologies and tools for monitoring health in harsh 

environments. This could involve developing lightweight, durable, and easy-to-use monitoring 

devices that can withstand extreme temperatures and other environmental factors. 
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CHAPTER 2 

LITERATURE SURVEY 

 

2.1 RELATED WORK 

 
 

A literature survey for a mountain climber health monitoring project would involve a 

comprehensive review of relevant research and literature on the subject. Here are some key 

areas and resources that could be included in such a survey: 

 
N. T. H. Ngoc et al.(2007) presented a work on “An intelligent health monitoring system for 

mountaineers using IoT devices and cloud computing". This paper discusses the use of IoT 

devices and cloud computing for monitoring the health of mountain climbers. It also presents 

a system architecture and a prototype implementation. The system can monitor vital signs 

such as heart rate, blood pressure, and oxygen saturation, and provide alerts in case of any 

abnormalities. The data is transmitted to a cloud server for storage and analysis. The paper 

also presents a prototype implementation of the system. The system is highly intelligent and 

can analyze the data collected from the sensors to identify potential health risks and provide 

alerts to the user. The prototype implementation of the system has not been evaluated in real- 

world scenarios, and the cost and complexity of the system may be a barrier to its widespread 

adoption. The prototype implementation of the system has not been evaluated in real-world 

scenarios, and the cost and complexity of the system may be a barrier to its widespread 

adoption [1]. 

 
N. De Silva et al.(2011) presented a work on “Real-time health monitoring and alerting 

system for mountain climbers using wearable devices". This paper proposes a real-time health 

monitoring and alerting system for mountain climbers using wearable devices. The system 

can track vital signs such as heart rate, temperature, and oxygen saturation, and provide alerts 

in case of any abnormalities. The paper also includes a user study to evaluate the 

effectiveness of the system was conducted on a small sample size, and the system may not 

be as accurate as more advanced monitoring systems. Overall, the review provided a 

comprehensive overview of the state of the art in wearable sensors for mountain climbers, 
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highlighting the potential of these technologies to improve the safety and well-being of 

climbers in challenging environments [2]. 

 
A.E. A. Magalhães et al.(2004) presented a work on “A review of wearable sensors and 

systems for monitoring physiological signals in mountain climbers". This paper provides a 

comprehensive review of wearable sensors and systems for monitoring physiological signals 

in mountain climbers. It covers various types of sensors such as accelerometers, gyroscopes, 

and biometric sensors, and discusses their advantages and limitations. It also includes a 

discussion on the challenges and future directions of health monitoring for mountain climbers. 

including electrocardiogram (ECG), electroencephalogram (EEG), and electromyogram 

(EMG). The review can help inform the development of more effective monitoring systems, 

but does not provide a specific solution or system for monitoring physiological signals in 

mountain climbers. The review also highlights the challenges of developing effective 

monitoring systems for mountain climbers, such as the need for accuracy and reliability in 

harsh environmental conditions [3]. 

 
M. H. R. Karim et al.(2006) presented a work on “Health monitoring system for 

mountaineers using wireless sensor networks". This paper proposes a health monitoring 

system for mountaineers using wireless sensor networks. The system can monitor vital signs 

such as heart rate, blood pressure, and body temperature, and transmit the data to a remote 

base station. The paper also includes a performance evaluation of the system. The system 

can be easily deployed in remote locations and can help identify potential health risks in 

mountain climbers. The system may be limited by the range of wireless sensor networks, and 

the accuracy of the system may be affected by environmental factors. The system may be 

limited by the range of wireless sensor networks, and the accuracy of the system may be 

affected by environmental factors. The study found that the system was effective at detecting 

abnormal vital signs and providing alerts to the user. The system can be easily deployed in 

remote locations and can help identify potential health risks in mountain climbers. The system 

may be limited by the range of wireless sensor networks, and the accuracy of the system. The 

review also highlights the challenges of developing effective monitoring systems [4]. 

 
F. Guo et al.(2004)presented a work on “Mountain climber health monitoring system 
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based on a wireless body area network". This paper presents a mountain climber health 

monitoring system based on a wireless body area network (WBAN). The system can monitor 

vital signs such as heart rate, blood pressure, and oxygen saturation, and transmit the data to 

a remote base station. It also includes an alerting mechanism in case of any abnormalities. The 

paper also includes a performance evaluation of the system. The system can be easily 

integrated into existing equipment such as clothing or backpacks, but the performance 

evaluation of the system was conducted in a laboratory setting, and the system may be limited 

by the range and reliability of WBANs. The study found that the system was effective at 

detecting abnormal vital signs and providing alerts to the user. The review also highlights the 

challenges of developing effective monitoring systems for mountain climbers [5]. 

 
mber health monitoring using a smartphone-based sensing platform". This paper 

proposes a novel approach to mountain climber health monitoring using a smartphone-based 

sensing platform. The system can monitor vital signs such as heart rate, blood pressure, and 

oxygen saturation, and provide alerts in case of any abnormalities. The system is widely 

available and easy to use, but the user study conducted to evaluate the effectiveness of the 

system was conducted on a small sample size, and the accuracy of the system may be 

affected by factors such as sensor placement and user behavior. The system is widely 

available and easy to use, but the user study conducted to evaluate the effectiveness of the 

system was conducted on a small sample size, and the accuracy of the system may be 

affected by factors such as sensor placement and user behavior. The system is widely 

available and easy to use, but the user study conducted to evaluate the effectiveness of the 

system was conducted on a small sample size, and the accuracy of system [6]. 

 
A. Sharma et al.(2009) presented a work on “A review of biosensors for monitoring 

physiological signals in mountain climbers". This paper provides a comprehensive review of 

biosensors for monitoring physiological signals in mountain climbers. The paper covers 

various types of biosensors such as electrocardiography (ECG), electroencephalography 

(EEG), and electromyography (EMG), and discusses their applications in mountain climbing. 

It also includes a discussion on the challenges and future directions of biosensors in health 

monitoring for mountain climbers. The review provides a comprehensive overview of various 

types of biosensors for monitoring physiological signals in mountain climbers, which can help 
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inform the development of more effective monitoring systems. The review does not provide a 

specific solution or system for monitoring physiological signals in mountain climbers[7]. 

 
M. S. Islam et al.(2014) presented a work on “Development of a wireless health 

monitoring system for mountain climbers". This paper presents the development of a wireless 

health monitoring system for mountain climbers. The system can monitor vital signs such as 

heart rate, blood pressure, and oxygen saturation, and transmit the data to a remote base 

station. It also includes an alerting mechanism in case of any abnormalities. The proposed 

system is based on wireless technology, which can provide real-time monitoring of various 

vital signs and can be easily deployed in remote locations. The performance evaluation of the 

system was conducted in a laboratory setting, and the system may be limited. The data 

collected from these sensors were then transmitted wirelessly to a central monitoring station 

where the climber's health status could be monitored in real-time. The monitoring station was 

also equipped with a set of alarms that would be triggered if any of the climber's physiological 

parameters fell outside of their normal range, which would alert the rescue team to take action. 

The system was designed to be lightweight, portable, and easy to use, making it an ideal 

solution. It also includes an alerting mechanism in case of any abnormalities. The proposed 

system is based on wireless technology, which can provide real-time monitoring of various 

vital signs and can be easily deployed in remote locations. .The review does not provide a 

specific solution or system for monitoring physiological signals [8]. 

 
H. M. C. Martins et al.(2006) presented a work on “A review of sensor-based health 

monitoring systems for mountaineering expeditions". The review provides an overview of 

sensor-based health monitoring systems for mountaineering expeditions, including systems 

based on wearable sensors, wireless sensor networks, and mobile devices. The review 

highlights the challenges of developing effective monitoring systems for mountain climbers 

and provides recommendations for future research in this area. The review is a useful 

resource for understanding the state of the art in health monitoring for mountain climbers, but 

does not provide a specific solution or system. Provides an overview of sensor-based health 

monitoring systems for mountaineering expeditions. Discusses the challenges of developing 

effective monitoring systems for mountain climbers. Offers recommendations for future 

research in this area. Does not provide a specific solution or system for health monitoring [9]. 
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M. T. Rahman et al.(2012) presented a work on “Wearable sensors for mountain 

climbers: A review of the state of the art". The review provides an overview of wearable 

sensors for monitoring physiological signals in mountain climbers, including sensors for 

measuring heart rate, respiration, and oxygen saturation. The review also discusses the 

challenges of developing effective monitoring systems for mountain climbers, such as the 

need for accuracy and reliability in harsh environmental conditions. The review can help inform 

the development of more effective monitoring systems. Provides an overview of wearable 

sensors for monitoring physiological signals in mountain climbers. Discusses the challenges 

of developing effective monitoring systems for mountain climbers. Offers recommendations 

for future research in this area. Does not provide a specific solution or system for health 

monitoring. The review covered various types of wearable sensors such as 

electrocardiograms (ECG), pulse oximeters, temperature sensors, and accelerometers. The 

authors discussed the advantages and limitations of each type of sensor and evaluated their 

suitability for use in mountain climbing environments. Additionally, the authors also discussed 

the different types of wearable sensor systems that have been developed for mountain 

climbers, including systems that are designed to provide real-time monitoring [10]. 

 
M. R. Islam et al.(2010) presented a work on “Real-time health monitoring of 

mountaineers using wireless sensor networks". The proposed system uses wireless sensor 

networks to provide real-time monitoring of various vital signs such as heart rate, oxygen 

saturation, and temperature. The system is designed to be easy to use and deploy, but the 

performance evaluation of the system was conducted in a laboratory setting, and the system 

may be limited by the range and reliability of wireless sensor networks. The study found that 

the system was effective at detecting abnormal vital signs and providing alerts to the user. 

Proposes a specific system for real-time health monitoring of mountaineers using wireless 

sensor networks. Offers insights on the effectiveness of the proposed system in detecting 

abnormal vital signs and providing alerts to the user. Performance evaluation of the system 

was conducted in a laboratory setting [11]. 
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2.2 PROBLEMS IN EXISTING WORKS 

Based on the literature surveys we've discussed, some common problems with existing 

works for mountain climber health monitoring projects include Lack of specificity: Many of the 

surveys provide a comprehensive overview of health monitoring systems and wearable 

sensors for mountain climbers, but do not propose a specific solution or system for health 

monitoring. Limited real-world testing: Some proposed systems have only been tested in 

laboratory settings and may not reflect the challenges and conditions of actual mountain 

expeditions. Limited range and reliability of wireless networks: Wireless sensor networks can 

be affected by a variety of environmental factors, such as terrain and weather, which can limit 

their range and reliability in remote mountainous regions. Cost and accessibility: Some 

proposed systems may be costly and require specialized expertise for implementation, 

making them inaccessible to smaller expeditions or climbers with limited resources. 

 
Limited focus on mental health: Many of the proposed systems and surveys focus 

primarily on monitoring physiological signals, such as heart rate and oxygen saturation, but 

do not address the mental health challenges that climbers may face during expeditions. 

Limited battery life: Most of the health monitoring devices have a limited battery life, which can 

be a major concern for mountain climbers who need to rely on these devices for extended 

periods of time. This can result in the devices running out of battery and leaving the climbers 

without vital information. Inaccurate data: Some health monitoring devices may not be 

accurate enough in their readings, which can lead to false readings and unreliable data. This 

can be particularly dangerous for mountain climbers who rely on these devices to monitor their 

vital signs and ensure their safety. Limited range: Some devices may have a limited range, 

which can be a problem for mountain climbers who may be climbing in remote areas without 

access to cellular or Wi-Fi networks Durability: Mountain climbing can be a physically 

demanding activity, and the devices used for health monitoring need to be able to withstand 

harsh environments and rough handling. Some devices may not be durable enough to 

withstand the rigors of mountain climbing. Integration: There is often a lack of integration 

between different health monitoring devices and systems, making it difficult for mountain 

climbers to track and analyze their data in a cohesive and comprehensive manner. 
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CHAPTER 3 

AIM AND SCOPE OF PROJECT 

 

3.1 AIM OF THE PROJECT 

The aim of a project for mountain climber health monitoring using Lora module would be to 

develop a wireless communication system that can transmit health data from the monitoring 

devices to a central location or a support team. Lora is a low-power wide-area network 

(LPWAN) technology that can transmit data over long distances with low power consumption, 

making it ideal for mountain climbing expeditions where power and connectivity can be limited. 

The project would involve the development of health monitoring devices that can collect and 

transmit vital signs data such as heart rate, blood pressure, oxygen levels, and temperature 

using Lora module. The devices would need to be rugged, durable, and have a long battery 

life to withstand the harsh environments of mountain climbing. The project would also involve 

the development of a Lora gateway that can receive the data transmitted by the health 

monitoring devices and forward it to a central location or a support team. The Lora gateway 

would need to have a long-range communication capability. 

 
 

 

Fig 3.1: Aim of Project 
 

3.2 SCOPE OF THE PROJECT 

There is a lot of scope for mountain climber health monitoring using a LoRa module 

project. LoRa (Long Range) technology is ideal for long-range communication in remote 

areas, such as mountain ranges, where cellular or Wi-Fi signals may be weak or nonexistent. 

Here are some possible applications of LoRa technology for mountain climber health 

monitoring Vital sign monitoring: LoRa sensors can be attached to a climber's clothing or gear 
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to monitor vital signs such as heart rate, blood pressure, and body temperature. This data can 

be transmitted in real-time to a base station at a lower altitude or to a cloud server for analysis 

and tracking. Location tracking: LoRa GPS trackers can be attached to a climber's gear to 

track their location and movement in real-time. This data can be used to detect any unusual 

activity, such as prolonged periods of inactivity, which could indicate a medical emergency. 

 
Emergency signaling: In the event of an emergency, climbers can activate a LoRa 

emergency signaling device to alert rescue teams of their location and situation. This can 

greatly improve response times and increase the chances of a successful rescue. 

Environmental monitoring: LoRa sensors can be used to monitor environmental conditions 

such as temperature, humidity, and air quality, which can impact a climber's health and safety. 

This data can be used to provide real-time alerts and recommendations to climbers and 

rescue teams. Overall, a mountain climber health monitoring project using LoRa technology 

has the potential to greatly improve the safety and well-being of climbers in remote mountain 

ranges. The project could involve the development of both hardware and software 

components, as well as the integration of various sensors and data analysis tools. The system 

could also be designed to be lightweight and portable, so it can be easily carried by climbers 

during their ascent. 

 
The user interface is also an essential component of the system. It should be user- 

friendly and accessible from any device, providing real-time monitoring of the climber's health. 

The user interface should also enable climbers and their support teams to respond quickly to 

any emergency situations that may arise. Overall, the scope of a mountain climber health 

monitoring system using Lora module project is broad, requiring expertise in hardware and 

software design, wireless communication, and data analysis. The project has the potential to 

improve the safety and well-being of mountain climbers and is an area of growing interest in 

the field of outdoor sports and adventure. 
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4.1 EXISTING WORK 

CHAPTER 4 

SYSTEM DESIGN 

Development of wearable technology: One potential area of work for a mountain climber 

health monitoring project is the development of wearable technology, such as smartwatches 

or activity trackers, that can monitor climbers' vital signs and other health metrics in real-time. 

This could involve designing sensors that can withstand extreme temperatures and altitude, 

as well as developing algorithms that can accurately interpret the data collected. Data 

analysis: Another potential area of work is data analysis. Once the data is collected from the 

wearable technology, it needs to be analyzed and interpreted to provide meaningful insights 

into climbers' health. This could involve developing machine learning algorithms that can 

identify patterns in the data and predict potential health issues before they occur. Medical 

research: A mountain climber health monitoring project could also involve conducting medical 

research to better understand the physiological effects of high altitude climbing. This could 

involve working with climbers to collect data on their health and physical performance, as well 

as collaborating with medical professionals to analyze the data and draw conclusions. 

 
Public health education: A mountain climber health monitoring project could also involve 

developing public health education programs to raise awareness about the risks of high 

altitude climbing and provide tips for staying healthy while climbing. This could involve 

developing educational materials, such as brochures or videos, that explain the potential 

health risks and provide advice on how to minimize them. Overall, a mountain climber health 

monitoring project has the potential to involve a wide range of work, from developing 

technology to analyzing data to conducting research and educating the public. Mountain 

climbers' safety is of the utmost importance, and the current strategy aims to provide a 

framework where it is. The working environment and some other various problems leave a 

climber's health and life defenceless, but it is a delayed consequence. Mountain climbing is 

quite popular among climbers, but it is extremely risky because the dangers rise as one climbs 

to higher altitudes. The use of various climbing techniques, the breaking of icebergs, and the 

use of stairs to cross make the climbing hazardous. 
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Fig 4.1: Esp32 with LoRa 

 
The ESP32 is a powerful microcontroller chip that supports Wi-Fi, Bluetooth, and other 

wireless communication protocols. LoRa (Long Range) is a low-power, long-range wireless 

communication technology that is ideal for Internet of Things (IoT) applications. LoRa is 

capable of transmitting data over several kilometers with very low power consumption, making 

it suitable for remote monitoring and control applications. The ESP32 is compatible with LoRa 

technology and can be used to create IoT devices that communicate over long distances using 

the LoRa protocol. The ESP32 can be used with a LoRa transceiver module, such as the 

SX1276, SX1278, or SX1272, to send and receive data over the LoRa network. Once the web 

application is developed, it can be hosted on a web server, either on-premises or on a cloud 

platform. The web server can handle incoming requests from users and respond with the 

appropriate data from the IoT devices. 

 
 
 

 
 

Fig: 4.2 : Esp32 LoRa interconnected 
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Fig: 4.3: Esp32 LoRa communication 

IoT devices generate a vast amount of data that needs to be collected, stored, and 

processed for analysis and decision-making. One way to access and manage IoT data is 

through a web server. A web server can host a web application that enables users to interact 

with the IoT devices and access the data they generate. To access IoT data through a web 

server, you will need to develop a web application that can communicate with the IoT devices 

using APIs or other communication protocols. The web application can then store the data in 

a database or file system and provide user interfaces for data visualization and analysis. In 

summary, a web server can provide a convenient and scalable way to access IoT data. By 

developing a web application that can communicate with IoT devices, store data, and provide 

user interfaces, you can create a powerful platform for managing and analyzing IoT data. 

Node.js: Node.js is an open-source, cross-platform JavaScript runtime environment that can 

be used to build scalable web applications. It has a large ecosystem of libraries and 

frameworks that make it ideal for IoT data access. Django: Django is a high-level Python web 

framework that provides a powerful and flexible platform for building web applications. It 

includes a built-in ORM (Object-Relational Mapping) that can be used to interact with 

databases and other data sources. 

 
 

 

Fig 4.4: IoT based data projection 
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To address these health risks, many organizations and researchers are working on 

developing monitoring systems to help mountain climbers stay safe and healthy while climbing. 

These systems typically involve using sensors and other monitoring devices to track vital signs 

and other health indicators of the climbers, such as heart rate, oxygen levels, and body 

temperature. The goal of the mountain climber health monitoring project is to create a reliable 

and effective monitoring system that can be used by mountain climbers to monitor their health 

in real-time while climbing. The system will provide climbers with valuable information about 

their health status, enabling them to take appropriate actions to prevent or mitigate any 

potential health risks. Overall, the mountain climber health monitoring project aims to improve 

the safety and well-being of mountain climbers, making mountain climbing a safer and more 

enjoyable experience for everyone involved. 

 

 
 

Fig 4.5: Block Diagram of Existing Work 
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4.2 PROPOSED WORK 

The ESP32, SX1278 LoRa, Pulse Oxometer, Ecg Heart Rate Sensor, DHT11 Sensor, 

OLED, GPS Module with Antenna, AC- DC Converter, DC- DC Converter, and Helix Antenna 

are needed to design the LoRa Monitoring System. The transmitter, repeater, and receiver 

sections make up the three parts of the proposed approach. A variety of sensors, including a 

pulse sensor, an ecg heart rate sensor, a GPS position sensor, and a DHT11 sensor are 

included in the transmitter part. these sensors are linked to the Esp32 board, which makes 

use of them to send all of the parameter values to the Lora, which is linked to the Esp32. All 

observed values from different sensors are received by the second Lora, which acts as a 

repeater and is located in the Repeater section, and are then transmitted to the first Lora. Due 

to Lora's limited half-duplex capabilities in this scenario, data transmission and reception are 

not possible. To extend the range of communication between the transmitter and receiver, 

use the repeater section. The information that the repeater part has received is sent to the 

receiver section. 

 

Fig 4.6: Temperature detection and alarming system 

 
The third Lora serves as the final receiver, and the data is uploaded to the network server 

through Esp32, which has an OLED in the receiver part and receives all the data transmitted 

from the repeater section while also displaying an IP address. The server's IP address can be 

used to evaluate it. In order to help the person in the control room keep track of the 

surrounding parameters and the climber's health, the values of the various parameters are 

continuously shown on the web server and OLED screen. 
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Fig 4.7: Block diagram of proposed work 
 

4.3 FEATURES OF Proposed Work 

Existing work for mountain climber health monitoring using LoRa module project refers 

to any previous research, studies, or products that have been developed to address the same 

problem. This could include research papers, products, or projects that have been published 

or developed in the past, which aim to monitor the health of mountain climbers using LoRa 

modules. For instance, there could be existing work that uses LoRaWAN (Low-Power Wide- 

Area Network) to transmit data from sensors attached to mountain climbers to a base station 

located at the bottom of the mountain. This existing work could have identified the range, 

power consumption, or signal strength of LoRa modules in mountainous terrain, or the 

accuracy of the sensor readings. Proposed work for mountain climber health monitoring using 

LoRa module project refers to the new research, studies, or product development that is 

currently being proposed. This proposed work aims to address the same problem but may 

use different methods, technologies, or approaches compared to the existing work. This 

existing work could have identified the range, power consumption, or signal strength of LoRa 

modules in mountainous terrain, or the accuracy of the sensor readings. 
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For example, proposed work could involve developing an algorithm that uses machine 

learning to detect abnormal patterns in the vital sign data collected from mountain climbers in 

real-time. Alternatively, proposed work could involve designing a LoRa module that is more 

robust, smaller, or more energy-efficient than the existing modules. In other words, the main 

difference between existing and proposed work for mountain climber health monitoring using 

LoRa module project is that existing work refers to what has already been done, while 

proposed work refers to what is planned or being developed currently to solve the same 

problem. The proposed work could either build upon the existing work or provide a completely 

different solution altogether. In summary, the main difference between existing and proposed 

work for mountain climber health monitoring using LoRa module project is that existing work 

refers to what has already been done in the past, while proposed work refers to what is 

planned or being developed currently to solve the same problem. The proposed work could 

either build upon the existing work or provide a completely different solution altogether, 

depending on the researcher's goals, objectives, and resources. However, the proposed work 

for the mountain climber health monitoring project aims to improve upon these existing 

systems by developing more advanced monitoring technologies that can provide more 

accurate and real-time health data to climbers. This may involve the use of artificial 

intelligence and machine learning algorithms to analyze the health data and provide 

customized recommendations to climbers based on their individual health status and climbing 

conditions. 

 
Another area of proposed work for the project is the development of a comprehensive 

health monitoring platform that can integrate data from multiple sources, including wearable 

sensors, GPS trackers, weather monitoring devices, and other environmental sensors. This 

platform would provide climbers with a holistic view of their health and safety, enabling them 

to make informed decisions about their climbing activities. Overall, the proposed work for the 

mountain climber health monitoring project represents a significant advancement over existing 

systems, with the potential to revolutionize the way mountain climbers monitor their health 

and safety while climbing. The proposed work could either build upon the existing work or 

provide a completely different solution altogether. In summary, the main difference between 

existing and proposed work for mountain climber health monitoring. 
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CHAPTER 5 

SYSTEM IMPLEMENTATION 

 
Requirement analysis for mountain climber health monitoring using LoRa module project 

involves identifying and specifying the functional and non-functional requirements of the 

system. These requirements help to define the scope of the project, guide the design and 

development process, and ensure that the final system meets the needs of the users. Below 

are some examples of the requirements that could be analyzed for this project: 

 
Functional Requirements: 

 Real-time monitoring of the vital signs of mountain climbers such as heart rate, oxygen 

saturation, and body temperature using LoRa modules. 

 Data transmission from the LoRa modules to a base station located at the bottom of the 

mountain. 

 Data storage and analysis to detect abnormal patterns and trigger alerts when a climber's 

vital signs indicate potential health issues. 

 Integration with existing rescue and emergency response systems to facilitate timely 

intervention in case of emergencies. 

 
Non-functional Requirements: 

 Reliability: The system should be highly reliable and accurate in detecting and transmitting 

the vital signs of the climbers in real-time. 

 Power Efficiency: The LoRa modules should be designed to consume minimum power to 

ensure long battery life. 

 Robustness: The system should be able to withstand the harsh environmental conditions 

of mountainous terrain such as extreme temperatures, high altitudes, and unpredictable 

weather conditions. 

 Security: The system should be designed with secure data transmission protocols to 

prevent unauthorized access and ensure the privacy of the climbers' health data. 

 
Other factors that could be considered during the requirement analysis phase include usability, 

scalability, maintainability, cost-effectiveness, and compatibility with other systems. 
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The requirement analysis should involve collaboration between the project stakeholders, 

including the end-users, developers, and domain experts, to ensure that the final system 

meets the needs and expectations of all parties involved. 

 
5.1. HARDWARE REQUIREMNTS 

 

5.1.1 Esp32 

ESP32 is a microcontroller-based system-on-chip (SoC) developed by Espressif Systems. 

It is a successor to the popular ESP8266 chip and offers more features and capabilities. The 

ESP32 is a low-cost, low-power chip designed for Internet of Things (IoT) applications, such 

as smart homes, wearables, and industrial automation. The ESP32 chip features a dual-core 

processor with clock speeds of up to 240 MHz, 520 KB SRAM, and 4 MB flash memory. It 

also includes a variety of built-in peripherals, including Wi-Fi, Bluetooth, and low-power radio 

frequency (RF) connectivity options such as LoRa, Zigbee, and BLE. Additionally, the ESP32 

features a wide range of input and output (I/O) options such as digital and analog pins, pulse- 

width modulation (PWM), and I2C and SPI interfaces. 

 
One of the main advantages of the ESP32 is its low power consumption, which makes it 

ideal for battery-powered devices. It also supports deep sleep mode, which allows the chip to 

consume minimal power while still maintaining the connectivity with other devices. The ESP32 

is compatible with various programming languages, including C, C++, and MicroPython, and 

can be programmed using the Arduino IDE, ESP-IDF (Espressif IoT Development 

Framework), or other development tools. There are also many third-party libraries and tools 

available to developers that can make it easier to work with the ESP32 Another advantage of 

the ESP32 is its flexibility and ease of use. It can be programmed using a variety of 

programming languages, including C and C++, MicroPython, and Arduino. There is also a 

robust ecosystem of libraries and development tools available for . 
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Fig 5.1: ESP32 
5.1.2 LoRa 

LoRa (short for Long Range) is a wireless communication technology that is designed for 

long-range and low-power applications. LoRa modules are small electronic devices that use 

LoRa technology to transmit and receive data wirelessly. These modules typically consist of 

a LoRa radio chip and an antenna, and they can be integrated into various devices to enable 

long-range wireless communication. LoRa modules operate in the unlicensed frequency 

bands, such as 433 MHz, 868 MHz, or 915 MHz, and they can provide communication ranges 

of several kilometers or more, depending on the environmental conditions and the output 

power of the modules. LoRa modules use spread spectrum modulation techniques to achieve 

long-range communication while consuming minimal power. One of the main advantages of 

LoRa modules is their low power consumption, which makes them ideal for battery-powered 

devices. 

 
They also offer excellent interference immunity and signal robustness, making them 

suitable for use in harsh environments such as industrial or outdoor settings. LoRa modules 

can be used for various applications, including smart homes, industrial automation, 

agriculture, and environmental monitoring. They can be integrated with various sensors and 

devices to enable wireless data transmission, and they can be connected to the internet 

through gateways or routers. Another advantage of LoRa technology is its low power 

consumption. LoRa modules can operate on batteries for extended periods, making them well-

suited for use in IoT applications where devices need to operate for long periods without the 

need for frequent battery replacements. 
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Fig 5.2. LoRa module 

 
5.1.3 Temperature Sensor 

A temperature sensor is a device that is designed to measure the temperature of its 

surroundings and convert it into an electrical signal. Temperature sensors can be classified 

into two main categories: contact sensors and non-contact sensors. Contact temperature 

sensors require physical contact with the object whose temperature is being measured. They 

measure the temperature by detecting the change in the physical properties of the sensing 

element, such as resistance or voltage. Some common examples of contact temperature 

sensors include thermocouples, resistance temperature detectors (RTDs), and thermistors. 

Non-contact temperature sensors, on the other hand, can measure the temperature without 

physical contact with the object. These sensors work by detecting the electromagnetic 

radiation emitted by the object and converting it into a temperature reading. The most common 

type of non-contact temperature sensor is an infrared (IR) sensor. 

 
Temperature sensors are used in a wide range of applications, including industrial 

automation, medical devices, automotive systems, and consumer electronics. They can be 

used to monitor and control temperature in various environments and systems, including 

HVAC systems, refrigeration units, and food processing facilities. The accuracy and precision 

of temperature sensors can vary depending on their type, design, and application. Some 

sensors have high accuracy. Overall, temperature sensors play an important role in a wide 

range of applications, from maintaining optimal operating conditions in industrial processes to 

ensuring the safety and comfort of consumers in consumer electronics. 
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Fig 5.3. Temperature sensor 

 
5.1.4 OLED Display 

An OLED (Organic Light Emitting Diode) display is a type of display technology that uses 

organic materials to emit light in response to an electric current. OLED displays are known for their 

high contrast ratios, low power consumption, and thin form factor. Unlike traditional LCD displays, 

which require a backlight to illuminate the screen, OLED displays emit light directly from the pixels 

themselves. This means that OLED displays can achieve true blacks by simply turning off 

individual pixels, resulting in higher contrast ratios and more vibrant colors. OLED displays also 

have a fast response time, which makes them suitable for applications that require high-speed 

image updates, such as video playback and gaming. Additionally, OLED displays are flexible and 

can be curved or bent, which makes them ideal for use in wearable devices, automotive displays, 

and other applications where flexibility is important. 

 
There are two main types of OLED displays: passive-matrix (PMOLED) and active-matrix 

(AMOLED). PMOLED displays are simpler and less expensive than AMOLED displays, but they 

have limited resolution and are not suitable for displaying complex graphics. AMOLED displays, 

on the other hand, are more complex and expensive, but they can display high-resolution images 

and support a wider range of colors. OLED displays are commonly used in smartphones, 

televisions, digital cameras, and other electronic devices. They are also popular in the maker 

community, where they are used in DIY projects and prototyping. This means that OLED displays 

can achieve true blacks by simply turning off individual pixels, resulting in higher contrast ratios 

and more vibrant colors. OLED displays also have a fast. 
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Fig 5.4: OLED display 

 
5.1.5 Neo-6m gps Module 

The Neo 6M GPS module is a small electronic device that is used for receiving and 

decoding signals from GPS (Global Positioning System) satellites to determine the device's 

location. The Neo 6M GPS module is a popular choice for hobbyists and makers due to its 

low cost and ease of use. The Neo 6M GPS module features a built-in antenna and can be 

connected to a microcontroller or other electronic device using serial communication. It 

supports NMEA (National Marine Electronics Association) and UBX (u-blox proprietary) 

protocols and can output location, time, and other data in a standardized format. The Neo 6M 

GPS module can track up to 22 satellites simultaneously and has a positional accuracy of 

approximately 2.5 meters. It also supports assisted GPS (A-GPS), which allows the module 

to use additional information from cellular networks to improve its location accuracy and speed 

up satellite acquisition. 

 
The Neo 6M GPS module is commonly used in applications such as drones, robotics, and 

geolocation tracking. It can be used to track the location of vehicles, equipment, and other 

assets, and can also be used for navigation and route planning.To use the Neo 6M GPS 

module, the user typically connects it to a microcontroller or other electronic device and sends 

commands to the module to configure its settings and retrieve data. There are also various 

libraries and software tools available to help developers integrate the Neo 6M GPS module 

into their projects. The Neo 6M GPS module is a popular choice for hobbyists and makers 

due to its low cost and ease of use. 
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Fig 5.5: NEO-6M GPS MODULE 

 
Neo-6m gps module mechanism 

The Neo 6M GPS module uses a combination of hardware and software to receive and 

decode signals from GPS satellites and determine the device's location. The mechanism of 

the Neo 6M GPS module can be broken down into several key components: 

 
5.1.6 Pulse Oximeter 

A pulse oximeter is a non-invasive medical device used to measure the oxygen 

saturation level in the blood. It does this by shining two different wavelengths of light (usually 

red and infrared) through a transparent part of the body, typically a fingertip or earlobe. The 

pulse oximeter then measures the amount of light that is absorbed by the blood, which 

indicates the oxygen saturation level. The oxygen saturation level is a measure of the 

percentage of hemoglobin molecules in the blood that are carrying oxygen. A normal oxygen 

saturation level is typically between 95% and 100%, but this can vary depending on a person's 

health and other factors. A pulse oximeter can be used to detect hypoxemia (low oxygen 

levels) in the blood, which can be a sign of a medical condition or a side effect of certain 

medications. The oxygen saturation level is a measure of the percentage of hemoglobin 

molecules in the blood that are carrying oxygen. A pulse oximeter is a medical device that is 

used to measure the oxygen saturation level in a patient's blood. It is a non-invasive device 

that typically attaches to the patient's finger or earlobe and uses light to measure the oxygen 

saturation level in the blood. 
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FIG 5.6: PULSE OXIMETER 

 
5.1.7 LED 

LED stands for Light Emitting Diode, which is a type of semiconductor device that emits 

light when an electric current is passed through it. LEDs have become increasingly popular 

as a lighting solution in recent years, replacing traditional incandescent and fluorescent bulbs 

in many applications. There are several advantages of using LEDs over traditional lighting 

solutions. First, LEDs are more energy-efficient and last longer than incandescent and 

fluorescent bulbs. Theyuse less energy to produce the same amount of light, making them 

more cost-effective inthe long run. Additionally, LEDs do not contain harmful substances like 

mercury, which can be found in fluorescent bulbs. LEDs also offer greater design flexibility 

than traditional lighting solutions. They can be made in a variety of shapes and sizes, allowing 

for unique and creative lighting designs.Additionally, LEDs can produce a range of colors, 

from warm white to cool white, and even RGB colors for mood lighting and color-changing 

effects. LEDs are commonly used in a range of applications, including indoor and outdoor 

lighting, automotive lighting, backlighting for displays, and more. They can be found in 

everythingfrom household light bulbs to streetlights and traffic lights. 

 
In addition to their energy efficiency and long lifespan, LEDs offer a range of other benefits. 

They emit very little heat, which makes them safer to use and reduces the risk of fire. LEDs 

are also highly durable and resistant to shock and vibration, which makes them well-suited for 

use in a range of harsh environments. Overall, LEDs offer a range of advantages that make 

them a popular choice for a wide range of lighting and display applications. They are energy 

efficient, long-lasting, and durable, and can be used in a range of settings to provide high- 

quality lighting and visual displays. 
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When selecting an LED, it's important to consider several factors, including the color 

temperature, color rendering index (CRI), and lumen output. The color temperature refersto the 

perceived color of the light produced by the LED, ranging from warm white (around2700K) to 

cool white (around 6500K). The CRI measures how accurately the LED renders colors 

compared to natural light, with a higher CRI indicating better color accuracy. The lumen output 

refers to the brightness of the LED, with higher lumen outputs producing brighter light. Overall, 

LEDs are a versatile and energy-efficient lighting solution that offer numerous advantages 

over traditional lighting solutions. As LED technology continues to advance, we can expect to 

see even more innovativeand creative uses for this technology in the future. 

 
 
 

 

Fig 5.7 led (light emitting diode) 

 
 

5.1.8 Bread board 

breadboard is a device used for prototyping electronic circuits. It allows electronic 

components to be easily connected together without the need for soldering. Breadboardsare 

commonly used by hobbyists and students for experimenting with electronics, as wellas by 

professional engineers for quickly testing and prototyping new circuit designs.Breadboards 

are made up of a grid of holes arranged in rows and columns, with each hole allowing a wire 

or electronic component lead to be inserted. larger breadboards offering more space for 

components and smaller breadboards being more portable and easier tostore. 
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The rows of holes are typically connected together by a metal strip running underneath 

the board, allowing electrical connections to be made between components. Breadboards 

come in various sizes and configurations, with larger breadboards offering more space for 

components and smaller breadboards being more portable and easier to store. Some 

breadboards also come with built-in power supplies and other features to make circuit 

prototyping even easier. When using a breadboard, it's important to follow some basic 

guidelines to ensure that your circuit works as intended. For example, components should be 

placed in the correctorientation and inserted firmly into the breadboard holes. Additionally, 

wires should be trimmed to the correct length to avoid excess slack, which can lead to signal 

interference and other problems. Overall, breadboards are an essential tool for anyone working 

with electronics, from thehobbyists to professionals. They provide a convenient and flexible 

way to prototype andtest new circuit designs, allowing you to quickly iterate on your ideas and 

bring your electronic projects to life 

 
5.2 SOFTWARE REQUIREMENTS 

The Arduino Integrated Development Environment (IDE) is a software tool used for 

programming and uploading code to Arduino boards. To develop code for a mountain climber 

health monitoring project using Arduino. For a mountain climber health monitoring project, you 

could use the Arduino IDE to write code that reads data from sensors, such as the temperature 

sensor and pulse oximeter, and sends that data to a LoRa module for transmission to a remote 

receiver. You could also use the Arduino IDE to program an OLED display to show the 

climber's vital signs and location data retrieved from the GPS module. When programming 

the Arduino board, you would write code in the Arduino programming language, which is 

similar to C/C++. The code is written in the Arduino IDE's code editor, which provides features 

like syntax highlighting, auto-completion, and code formatting. You can also include libraries 

of pre-written code that provide additional functionality, such as the libraries for the 

temperature sensor, pulse oximeter, OLED display, and LoRa module that you 

mentioned.Overall, the Arduino IDE provides a user-friendly interface for programming the 

Arduino board and interfacing with sensors, displays, and other hardware components. With 

its support for libraries and code examples, it makes it easy to develop complex projects like 

a mountain climber health monitoring system. 
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Fig 5.8: Arduino ide 
 

5.3 SOFTWARE LIBRARIES REQUIRED 

The specific libraries required for an Arduino Uno project will depend on the particular 

project you are working on. However, there are a few standard libraries that are commonly 

used in Arduino projects and are included with the Arduino IDE: 

 DHT11 Library for temperature sensor 

 LORA library for sending and receiving lora radios 

 OLED Library for oled display 

 NTPclient Library for network time protocol 

 Asynchronous web server libraries 

 SPIFFS 
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5.4 SYSTEM ARCHITECTURE 

The system architecture for a mountain climber health monitoring project using LoRa 

module, temperature sensor, pulse oximeter, GPS module, and OLED display might look like 

this Here's a brief description of each component in the system architecture: 

 Mountain climber: The person who is wearing the health monitoring device, which includes 

a temperature sensor and pulse oximeter. 

 Temperature sensor: A sensor that measures the temperature of the climber's body. 

 Pulse oximeter: A device that measures the oxygen saturation level and heart rate of the 

climber. 

 ESP32 microcontroller: The main processing unit that reads data from the temperature 

sensor and pulse oximeter and sends that data to the LoRa module for transmission. 

 LoRa module: A wireless communication device that sends the climber's vital signs and 

GPS location data to a remote receiver. 

 GPS module: A device that retrieves the climber's location data. 

 OLED display: A display screen that shows the climber's vital signs and location data 

retrieved from the GPS module. 

 Remote receiver: A device that receives the climber's vital signs and location data sent 

over the LoRa network and displays it on a user interface. 

 
The system architecture is designed to capture vital signs of the mountain climber, send 

that data to the remote receiver for real-time monitoring, and provide location data of the 

climber through the GPS module. The LoRa module is used for wireless communication 

between the ESP32 microcontroller and the remote receiver, and the OLED display shows 

the climber's vital signs and location data. The ESP32 microcontroller is responsible for 

reading data from the temperature sensor and pulse oximeter, and sending that data to the 

LoRa module for transmission. 
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FIG 5.9: System Architecture 
 

The Lora module is then responsible for receiving the data from the sensors and 

transmitting it over a long-range, low-power wireless network. The Lora module must be 

carefully designed to ensure it has the necessary range, battery life, and data throughput to 

meet the demands of the system. The gateway is the component that receives the data from 

the Lora module and sends it to the cloud-based platform for processing and analysis. The 

gateway must be a reliable and robust device that can handle the data transfer and ensure 

that the data is secure and encrypted during transmission. The cloud-based platform is where 

the data is processed and analyzed to provide insights into the climber's health. This platform 

must be able to handle large volumes of data, process it quickly and accurately, and provide 

real-time alerts if any vital signs fall outside normal ranges. The platform could be a custom- 

built platform or an existing platform such as AWS or Azure. Finally, the user interface is where 

climbers and their support teams can monitor the climber's health in real-time. The user 

interface must be user-friendly, intuitive, and accessible from any device, such as a mobile 

app or a web-based application. It should provide alerts if any vital signs fall outside normal 

ranges and enable climbers and their support teams to make informed decisions about the 

climber's health. Overall, the architecture for a mountain climber health monitoring system 

using Lora module is a complex system that requires careful design and integration of various 

hardware and software components. The system must be reliable, accurate, and secure to 

ensure the safety and well-being of the climbers. 
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CHAPTER 6 

RESULTS AND DISCUSSION 

 

6.1 CIRCUIT DIAGRAM 
 

 
 

 

FIG 6.1: carrier module 
 
 
 

 

 
FIG 6.2: base station module 
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6.2 SCREENSHOTS OF HARDWARE MODULE 

The results of a mountain climber health monitoring project using LoRa module, 

temperature sensor, pulse oximeter, GPS module, and OLED display would be: Long-range 

communication: The LoRa module provides long-range communication between the 

microcontroller and remote receiver, enabling the transmission of vital signs and GPS location 

data over a distance of several kilometers. Real-time monitoring: The project can continuously 

monitor the climber's vital signs and transmit that data to the remote receiver for real-time 

monitoring, which can help detect any abnormalities in the climber's health and prompt timely 

medical intervention. Location data: The GPS module provides location data of the climber, 

which can be used to track their progress and determine their location in case of emergency. 

User-friendly display: The OLED display provides a user-friendly display that shows the 

climber's vital signs and location data retrieved from the GPS module. 

 
Early warning system: By monitoring the climber's vital signs in real-time, the project 

can provide an early warning system to detect any abnormalities in the climber's health and 

prompt timely medical intervention. Portable and lightweight: The project can be designed to 

be portable and lightweight, making it easy to carry and use for mountain climbers. Overall, 

the project aims to provide an effective monitoring system that can enhance the safety of 

mountain climbers and help prevent accidents and medical emergencies. The long-range 

communication, real-time monitoring, and location data provided by the project can help 

rescue teams quickly locate and provide medical assistance to climbers in case of an 

emergency. Location data: The GPS module provides location data of the climber, which can 

be used to track their progress and determine their location in case of emergency. User- 

friendly display making it easy to carry and use for mountain climbers. Overall, the project 

aims to provide an effective monitoring system. making it easy to carry and use for mountain 

climbers. Overall, the project aims to provide an effective monitoring system 
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Fig 6.3: monitoring 

6.3 DISCUSSION 

A mountain climber health monitoring project using LoRa module, temperature sensor, 

pulse oximeter, GPS module, and OLED display can have several benefits in terms of 

improving the safety of mountain climbers. The discussion on this project can be centered on 

the following points: 

 
Improved monitoring: The project can continuously monitor the climber's vital signs in real- 

time, allowing for early detection of any abnormalities in their health. This can help prevent 

serious health problems and allow for timely medical intervention. Wireless communication: 

The LoRa module enables wireless communication over a long distance, which can be useful 

for climbers who are in remote areas where traditional communication methods may not work. 

This can be helpful in cases of emergency where rescue teams need to be alerted quickly. 

Location tracking: The GPS module provides location data of the climber, which can help track 

their progress and locate them in case of an emergency. This can be helpful for rescue teams 

who need to locate climbers quickly. 

 
User-friendly display: The OLED display provides a user-friendly display that shows the 

climber's vital signs and location data, making it easy for climbers to monitor their own health 

and well-being. Portable and lightweight: The project can be designed to be portable and 

lightweight, making it easy for climbers to carry with them on their climb. One potential 

limitation of the project is that it requires a power source, which may be difficult to maintain in 
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remote areas. Additionally, the project requires technical knowledge to build and operate, 

which may be a barrier for some climbers. Finally, the project may be costly to build and 

implement, which may limit its accessibility to some climbers. Overall, the mountain climber 

health monitoring project using LoRa module can be a valuable tool in improving the safety of 

mountain climbers. The project has the potential to save lives and prevent serious health 

problems by providing early detection and intervention in cases of emergency. 

 
6.4 ADVANTAGES 

 Long-range communication: The LoRa module provides long-range communication between 

the microcontroller and remote receiver, enabling the transmission of vital signs and GPS 

location data over a distance of several kilometers. This is useful for mountain climbers in 

remote areas where traditional communication methods may not work. 

 Real-time monitoring: The project can continuously monitor the climber's vital signs and 

transmit that data to the remote receiver for real-time monitoring. This allows for early 

detection of any abnormalities in the climber's health and prompt medical intervention. 

 Location tracking: The GPS module provides location data of the climber, which can be used 

to track their progress and determine their location in case of emergency. This can be helpful 

for rescue teams who need to locate climbers quickly. 

 User-friendly display: The OLED display provides a user-friendly display that shows the 

climber's vital signs and location data, making it easy for climbers to monitor their own health 

and well-being. 

 Early warning system: By monitoring the climber's vital signs in real-time, the project can 

provide an early warning system to detect any abnormalities in the climber's health and prompt 

timely medical intervention. This can help prevent serious health problems and allow for timely 

medical intervention. 

 Portable and lightweight: The project can be designed to be portable and lightweight, making 

it easy to carry and use for mountain climbers. 

 Cost-effective: LoRa modules are relatively inexpensive and offer long-range communication 

capabilities, making them a cost-effective solution for mountain climbers in need of a 

communication and monitoring system. 

 Improved safety: By monitoring the vital signs of mountain climbers, the project can help detect 

any potential health issues early on, which can improve safety and prevent accidents. 
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 Remote monitoring: The use of wireless technology, such as LoRa and ESP32, enables 

remote monitoring of the climbers' vital signs. This can provide real-time data to the base 

camp, allowing medical professionals to make informed decisions quickly. 

 Real-time alerts: In the event of any abnormal readings or medical emergencies, the 

monitoring system can send real-time alerts to the base camp, allowing for immediate action 

to be taken. 

 Data collection: The project can collect large amounts of data on the climbers' vital signs, 

which can be used to analyze trends and identify potential health risks. This can be used to 

improve the overall health and safety of climbers in the future. 

Overall, the mountain climber health monitoring project using LoRa module offers several 

advantages in terms of improving the safety of mountain climbers. The long-range 

communication, real-time monitoring, and location tracking provided by the project can help 

rescue teams quickly locate and provide medical assistance to climbers in case of an 

emergency, which can save lives and prevent serious health problem. 
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6.5 LIMITATIONS 

There are several limitations for using LoRa modules for mountain climber health 

monitoring, including Limited Range: LoRa modules have a limited range of up to several 

kilometers, depending on the terrain and obstacles. This may not be sufficient for monitoring 

climbers in remote or mountainous areas where the distance between climbers may be 

greater. Interference: The LoRa frequency band can be susceptible to interference from other 

wireless devices or radio signals, which can disrupt the communication between the devices 

and affect the accuracy of the health monitoring data. Battery Life: LoRa modules consume a 

relatively high amount of power compared to other wireless technologies, which can affect 

battery life. This is especially important for mountain climbers who may be in remote areas 

where it may be difficult to recharge their devices. Data Security: LoRa technology uses 

unencrypted transmissions, making it vulnerable to interception or hacking. This could result 

in the compromise of sensitive health data, which could be detrimental to the safety of 

climbers. Environmental Conditions: Mountain climbers are often exposed to harsh 

environmental conditions, such as extreme temperatures, high altitude, and severe weather. 

These conditions can affect the performance and reliability of the LoRa modules, and may 

require additional protective measures to ensure proper operation. 

 
Inaccurate readings: The readings from the sensors may not always be accurate, 

especially if they are not calibrated properly or if the sensors are not placed correctly on the 

climbers. Privacy concerns: The monitoring of climbers' vital signs raises concerns around 

privacy, as sensitive health information could be transmitted to the base camp or other 

locations. Cost: The use of advanced sensors and wireless technologies can be expensive, 

which may limit the feasibility of the project in certain locations or for certain organizations. 

Overall, while the mountain climber health monitoring project has the potential to greatly 

improve the safety and well-being of climbers, there are several limitations that must be 

considered to ensure the accuracy, reliability, and practicality of the monitoring system. The 

monitoring of climbers' vital signs raises concerns around privacy, as sensitive health 

information could be transmitted to the base camp. 
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CHAPTER 7 

CONCLUSION AND FUTURE SCOPE 

 
In summary, using LoRa modules for mountain climber health monitoring presents several 

limitations, including limited range, potential interference, battery life, data security, and 

environmental conditions. These limitations need to be carefully considered and addressed to 

ensure reliable and accurate health monitoring data for mountain climbers. While LoRa 

technology may provide a cost-effective and efficient solution for health monitoring, it is 

important to weigh the benefits against the potential limitations and consider alternative 

technologies or approaches where necessary. Ultimately, the safety and well-being of 

mountain climbers should be the top priority, and any technology used for health monitoring 

should be chosen with that in mind. 

 
7.1 CONCLUSION 

Despite the limitations, there are several potential future scopes for using LoRa modules 

for mountain climber health monitoring: Improving the Range: Researchers and developers 

can work to improve the range of LoRa modules to overcome the limitations of distance and 

obstacles. This can be achieved through optimizing the antenna design or increasing the 

transmission power of the modules. Enhancing Battery Life: Research can focus on 

developing new energy-efficient LoRa modules that require less power and have a longer 

battery life. This can be achieved through the use of low-power sensors or optimizing the 

power consumption of the modules. Addressing Data Security: There is a need to improve the 

security of the LoRa transmission, and this can be achieved through implementing encryption 

or other security measures to protect sensitive health data. Developing Better Environmental 

Protection: Further research can be done to develop better environmental protection for the 

LoRa modules to ensure proper operation in harsh mountain conditions. This can include 

developing protective casings or temperature and humidity-resistant coatings. Integrating with 

Other Technologies: LoRa modules can be integrated with other technologies, such as GPS 

or satellite communication, to enhance the accuracy and reliability of health monitoring data. 
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This can provide a more comprehensive and detailed picture of a climber's health status. 

Real-time Monitoring: LoRa modules can be used for real-time monitoring of mountain 

climbers, providing continuous data on their health status. This can enable quick response in 

the event of an emergency or health issue. Machine Learning and Data Analysis: LoRa 

modules can be integrated with machine learning and data analysis tools to provide valuable 

insights into the health status of mountain climbers. This can enable the detection of early 

warning signs of health issues, allowing for timely intervention and treatment. Wearable 

Technology: LoRa modules can be integrated with wearable technology, such as 

smartwatches or activity trackers, to provide a more comprehensive and detailed picture of a 

climber's health status. This can include metrics such as heart rate, temperature, and oxygen 

saturation levels. Remote Monitoring: LoRa modules can be used for remote monitoring of 

mountain climbers, providing health data to medical professionals located off-site. 

 
This can be particularly useful in remote or difficult-to-reach areas where medical attention 

may not be readily available. Research and Development: Further research and development 

can be conducted to improve the accuracy and reliability of LoRa modules for health 

monitoring. This can include improving the quality of sensors or optimizing the transmission 

protocol to ensure more accurate and reliable data. Overall, the future scope for using LoRa 

modules for mountain climber health monitoring is promising, and with further research and 

development, this technology has the potential to become a valuable tool in ensuring the 

safety and well-being of mountain climbers. Environmental factors: Mountain climbers are 

exposed to extreme weather conditions, which can affect the accuracy of the sensors used in 

the project. 

 
For example, extreme cold or high winds could interfere with the readings of the 

temperature sensor. Battery life: The sensors used in the project require batteries to operate, 

and the lifespan of these batteries is limited. In remote locations, it may be challenging to 

recharge or replace the batteries, which could limit the duration of the monitoring. Limited 

range: The LoRa technology used in the project has a limited range, which could make it 

difficult to monitor climbers who are far from the base camp. Inaccurate readings: The 

readings from the sensors may not always be accurate, especially if they are not calibrated 

properly or if the sensors are not placed correctly. 
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7.2 FUTURE SCOPE 

The implementation of a mountain climber health monitoring using LoRa modules project 

can encounter several issues that need to be addressed: Range and Interference: LoRa 

modules operate in the unlicensed radio spectrum and are susceptible to interference from 

other radio signals. This can lead to limited range and unreliable data transmission. To 

address this issue, LoRa modules with better range and interference resistance should be 

selected, and the system should be tested in the field to ensure proper operation. Power 

Consumption: LoRa modules consume power, and the batteries used to power them may not 

last long enough to monitor the health of mountain climbers for extended periods. To address 

this issue, power management strategies such as optimizing the sleep and wake-up cycles of 

the LoRa modules and using energy-efficient sensors should be implemented. 

 
Environmental Protection: Mountain climbing conditions are harsh, with high altitude, low 

temperature, and humidity. This can affect the performance of the LoRa modules and sensors, 

and the data collected may be unreliable. To address this issue, LoRa modules and sensors 

with appropriate environmental protection should be used. Data Security: Health monitoring 

data is sensitive and needs to be protected from unauthorized access. To address this issue, 

the LoRa transmission should be encrypted, and proper access control measures should be 

implemented to ensure that only authorized personnel can access the data. Data Analysis 

and Visualization: Health monitoring data generated by the LoRa modules can be voluminous, 

and it can be challenging to analyze and visualize the data. To address this issue, data 

analysis and visualization tools should be developed that can analyze the data in real-time, 

identify trends, and provide actionable insights to medical personnel. This can affect the 

performance of the LoRa modules and sensors, and the data collected may be unreliable. To 

address this issue, LoRa modules and sensors with appropriate environmental protection 

should be used. Data Security: Health monitoring data is sensitive and needs to be protected 

from unauthorized access. To address this issue, the LoRa transmission should be encrypted, 

and proper access. This can lead to limited range and unreliable data transmission. To 

address this issue, LoRa modules with better range and interference resistance should be 

selected, and the system should be tested in the field to ensure proper operation 
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APPENDIX A 

SOURCE CODE 

 

Transmitter code 

 
#define BAND 433E6 

//Libraries for LoRa 

#include <SPI.h> 

#include <LoRa.h> 

#include <TinyGPSPlus.h> 

 
//Libraries for LoRa 

#include "DHT.h" 

#define DHTPIN 4 //pin where the dht11 is connected 

DHT dht(DHTPIN, DHT11); 

 
//define the pins used by the LoRa transceiver module 

#define ss 5 

#define rst 14 

#define dio0 2 

 
#define BAND 433E6 //433E6 for Asia, 866E6 for Europe, 915E6 for North America 

TinyGPSPlus gps; 

//packet counter 

int readingID = 0; 

 
int counter = 0; 

String LoRaMessage = ""; 

 
float temperature = 0; 

float humidity = 0; 

float longitud = 0; 

float latitud = 0; 

 
 

//Initialize LoRa module 

void startLoRA() 

{ 

LoRa.setPins(ss, rst, dio0); //setup LoRa transceiver module 

 
while (!LoRa.begin(BAND) && counter < 10) { 

Serial.print("."); 

counter++; 
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delay(500); 

} 

if (counter == 10) 

{ 

// Increment readingID on every new reading 

readingID++; 

Serial.println("Starting LoRa failed!"); 

} 

Serial.println("LoRa Initialization OK!"); 

delay(2000); 

} 
 

void startDHT() 

{ 

if (isnan(humidity) || isnan(temperature)) 

{ 

Serial.println("Failed to read from DHT sensor!"); 

return; 

} 

} 
 

void getReadings(){ 

humidity = dht.readHumidity(); 

temperature = dht.readTemperature(); 

Serial.print(F("Humidity: ")); 

Serial.print(humidity); 

Serial.print(F("% Temperature: ")); 

Serial.print(temperature); 

Serial.println(F("°C ")); 
} 

 
void getlocation() 

{ 

if (gps.location.isValid()){ 

longitud = gps.location.lng(), 6; 

latitud = gps.location.lat(), 6; 

Serial.print("Lat: "); 

Serial.print(latitud); 

Serial.print(F(",")); 

Serial.print("Lng: "); 

Serial.print(longitud); 

Serial.println(); 
} 

else{ 

Serial.print(F("INVALID")); 

} 
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} 

 
void sendReadings() { 

LoRaMessage = String(readingID) + "/" + String(temperature) + "&" + String(humidity) + 
"@" + String(longitud) + "!" + String(latitud) ; 

//Send LoRa packet to receiver 

LoRa.beginPacket(); 

LoRa.print(LoRaMessage); 

LoRa.endPacket(); 
 

Serial.print("Sending packet: "); 

Serial.println(readingID); 

readingID++; 

Serial.println(LoRaMessage); 
} 

 

void setup() { 

//initialize Serial Monitor 

Serial.begin(115200); 

dht.begin(); 

startDHT(); 

startLoRA(); 

} 

void loop() { 

getReadings(); 

sendReadings(); 

getlocation(); 

delay(5000); 

} 

 
 

Receiver code 
 

// Import Wi-Fi library 

#include <WiFi.h> 

#include "ESPAsyncWebServer.h" 

#include <SPIFFS.h> 

//Libraries for LoRa 

#include <SPI.h> 

#include <LoRa.h> 

 
//Libraries for OLED Display 

#include <Wire.h> 

#include <Adafruit_GFX.h> 
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#include <Adafruit_SSD1306.h> 

 
// Libraries to get time from NTP Server 

#include <NTPClient.h> 

#include <WiFiUdp.h> 

#include "time.h" 

 
//define the pins used by the LoRa transceiver module 

#define ss 5 

#define rst 14 

#define dio0 2 

 
#define BAND 433E6 //433E6 for Asia, 866E6 for Europe, 915E6 for North America 

 
//OLED pins 

#define OLED_SDA 21 

#define OLED_SCL 22 

#define OLED_RST -1 

#define SCREEN_WIDTH 128 // OLED display width, in pixels 

#define SCREEN_HEIGHT 64 // OLED display height, in pixels 

 
// Replace with your network credentials 

const char* ssid = "realme8"; 

const char* password = "saikiran"; 

 
// Define NTP Client to get time 

WiFiUDP ntpUDP; 

NTPClient timeClient(ntpUDP); 

const char* ntpsever = "pool.ntp.org"; 

const long gmtoffset_sec = 0; 

const int daylightoffset_sec = 3600; 

 
// Variables to save date and time 

char day[3]; 

char hour[3]; 

String timestamp; 

 
 

// Initialize variables to get and save LoRa data 

int rssi; 

String loRaMessage; 

String temperature; 

String humidity; 

String longitud; 

String latitud; 
String readingID; 
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// Create AsyncWebServer object on port 80 

AsyncWebServer server(80); 

Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RST); 

// Replaces placeholder with DHT values 

String processor(const String& var){ 

//Serial.println(var); 

if(var == "TEMPERATURE"){ 

return temperature; 

} 

else if(var == "HUMIDITY"){ 

return humidity; 

} 

else if(var == "TIMESTAMP"){ 

return timestamp; 

} 

else if (var == "RRSI"){ 

return String(rssi); 

} 

else if (var == "LONGITUDE"){ 

return String(longitud); 

} 

else if (var == "LATITUDE"){ 

return String(latitud); 

} 

return String(); 

} 

//Initialize OLED display 

void startOLED(){ 

//reset OLED display via software 

pinMode(OLED_RST, OUTPUT); 

digitalWrite(OLED_RST, LOW); 

delay(20); 

digitalWrite(OLED_RST, HIGH); 

//initialize OLED 

Wire.begin(OLED_SDA, OLED_SCL); 

if(!display.begin(SSD1306_SWITCHCAPVCC, 0x3c, false, false)) { // Address 0x3C for 
128x32 

Serial.println(F("SSD1306 allocation failed")); 

for(;;); // Don't proceed, loop forever 

} 

display.clearDisplay(); 

display.setTextColor(WHITE); 

display.setTextSize(1); 

display.setCursor(0,0); 

display.print("LORA SENDER"); 
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} 

//Initialize LoRa module 

void startLoRA(){ 

int counter; 

//setup LoRa transceiver module 

LoRa.setPins(ss, rst, dio0); //setup LoRa transceiver module 

while (!LoRa.begin(BAND) && counter < 10) { 

Serial.print("."); 

counter++; 

delay(500); 

} 

if (counter == 10) { 

// Increment readingID on every new reading 

Serial.println("Starting LoRa failed!"); 

} 

Serial.println("LoRa Initialization OK!"); 

display.setCursor(0,10); 

display.clearDisplay(); 

display.print("LoRa Initializing OK!"); 

display.display(); 
delay(2000); 

} 

void connectWiFi(){ 

// Connect to Wi-Fi network with SSID and password 

Serial.print("Connecting to "); 

Serial.println(ssid); 

WiFi.begin(ssid, password); 

while (WiFi.status() != WL_CONNECTED) { 

delay(500); 

Serial.print("."); 

} 

// Print local IP address and start web server 

Serial.println(""); 

Serial.println("WiFi connected."); 

Serial.println("IP address: "); 

Serial.println(WiFi.localIP()); 

display.setCursor(0,20); 

display.print("Access web server at: "); 

display.setCursor(0,30); 

display.print(WiFi.localIP()); 

display.display(); 
} 

// Read LoRa packet and get the sensor readings 

void getLoRaData() { 
Serial.print("Lora packet received: "); 

// Read packet 
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while (LoRa.available()) { 

String LoRaData = LoRa.readString(); 

// LoRaData format: readingID/temperature&soilMoisture#batterylevel 

// String example: 1/27.43&654#95.34 

Serial.print(LoRaData); 

// Get readingID, temperature and moisture 

int pos1 = LoRaData.indexOf('/'); 

int pos2 = LoRaData.indexOf('&'); 

int pos3 = LoRaData.indexOf('@'); 

int pos4 = LoRaData.indexOf('!'); 

readingID = LoRaData.substring(0, pos1); 

temperature = LoRaData.substring(pos1 +1, pos2); 

humidity = LoRaData.substring(pos2+1, pos3); 

longitud = LoRaData.substring(pos3+1, pos4); 

latitud = LoRaData.substring(pos4+1, LoRaData.length()); 

} 

// Get RSSI 

rssi = LoRa.packetRssi(); 

Serial.print(" with RSSI "); 

Serial.println(rssi); 

} 

// Function to get date and time from NTPClient 

void getTimeStamp() { 

struct tm timeinfo; 

if(!getLocalTime(&timeinfo)){ 

Serial.println("Failed to get time"); 

return; 
} 

// Extract date 

strftime(day,3, "%d", &timeinfo); 

Serial.println(day); 

// Extract time 

strftime(hour,3, "%H", &timeinfo); 

Serial.println(hour); 

timestamp = hour; 

} 

void setup() { 

// Initialize Serial Monitor 

Serial.begin(115200); 

startOLED(); 

startLoRA(); 

connectWiFi(); 

 
if(!SPIFFS.begin()){ 

Serial.println("An Error has occurred while mounting SPIFFS"); 

return; 
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} 

// Route for root / web page 

server.on("/", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send(SPIFFS, "/index.html", String(), false, processor); 

}); 

server.on("/temperature", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", temperature.c_str()); 

}); 

server.on("/humidity", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", humidity.c_str()); 

}); 

server.on("/longitud", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", longitud.c_str()); 

}); 

server.on("/latitud", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", latitud.c_str()); 

}); 

server.on("/timestamp", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", timestamp.c_str()); 

}); 

server.on("/rssi", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send_P(200, "text/plain", String(rssi).c_str()); 

}); 

server.on("/mainimage", HTTP_GET, [](AsyncWebServerRequest *request){ 

request->send(SPIFFS, "/mainimage.jpg", "image/jpg"); 

}); 

// Start server 

server.begin() 

// Initialize a NTPClient to get time 

timeClient.begin(); 

// Set offset time in seconds to adjust for your timezone, for example: 

// GMT +1 = 3600 

// GMT +8 = 28800 

// GMT -1 = -3600 

// GMT 0 = 0 

timeClient.setTimeOffset(0); 

} 

void loop() { 

// Check if there are LoRa packets available 

int packetSize = LoRa.parsePacket(); 

if (packetSize) { 

getLoRaData(); 

getTimeStamp(); 

} 

} 
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APPENDIX B 
IEEE STANDARDS 

 

Standards are technical specifications or guidelines that provide a common set of rules or 

best practices for the design, development, and implementation of a particular technology or 

system. Standards can help ensure that products and systems are safe, reliable, and 

compatible with other products and systems. They can also help promote innovation and 

interoperability, reduce costs, and facilitate international trade.In the case of mountain climber 

health monitoring using LoRa project, there may not be any specific IEEE standard that 

covers all aspects of the project. However, the relevant IEEE standards that cover wireless 

communication technologies and health monitoring can be used as a basis for designing the 

system. For example, the IEEE 11073 standard defines a common language and messaging 

format for communicating health information between different devices and systems. This 

standard can help ensure that the health data collected from mountain climbers is accurate, 

standardized, and can be communicated between different devices and systems. 

 
Similarly, the IEEE 802.15.4 standard can be used to design the wireless communication 

technology used in the health monitoring devices. This standard defines the physical and 

media access control (MAC) layers for low-rate wireless personal area networks (LR- 

WPANs), which can be useful for implementing a reliable and efficient wireless 

communication protocol for the health monitoring system.In addition to these IEEE standards, 

there are also LoRa-related standards developed by the LoRa Alliance. These standards 

cover the LoRaWAN protocol, security, and interoperability testing. Implementing these 

standards can help ensure that the LoRa-based health monitoring system is reliable, secure, 

and interoperable with other LoRaWAN devices and networks.While standards are not 

necessarily required for a project like this, they can provide a framework for designing and 

implementing a reliable and interoperable system. Standards can also help ensure that the 

system is safe, secure, and compliant with relevant regulations and standards. By following 

relevant standards, the mountain climber health monitoring using LoRa project can be 

designed and implemented with greater confidence and reliability. 
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APPENDIX C 
CONSTRAINTS 

 

There are several constraints that must be considered when designing a mountain climber 

health monitoring using LoRa project. Some of the key constraints are: Power consumption: 

The health monitoring devices used in this project will likely be battery-powered and must be 

designed to consume as little power as possible. This is because climbers cannot easily 

recharge the batteries while climbing and it's important that the devices operate for as long 

as possible to ensure continuous monitoring of their health. Therefore, the devices should be 

designed to minimize power consumption while still providing accurate health data. 

 
Size and weight: The health monitoring devices must be small and lightweight so that 

climbers can carry them easily without adding too much extra weight to their gear. The 

devices should also be rugged and durable to withstand the harsh conditions of mountain 

climbing. The health monitoring devices must be designed to transmit data over a long range 

while conserving battery power. Reliability: Since the health monitoring devices will be used 

in remote and harsh environments, it's important that they are reliable and can operate in 

extreme conditions. The devices must be designed to withstand temperature variations, 

humidity, and shocks, and provide reliable data even in challenging conditions. Data security: 

The health monitoring data collected from climbers is sensitive and must be protected against 

unauthorized access or tampering. The devices and network should be designed to ensure 

data security, confidentiality, and integrity. 

 
Cost: The cost of the health monitoring devices and the LoRa network infrastructure must 

be considered, as it will impact the feasibility of the project. The devices and network should 

be designed to minimize costs while still meeting the project's requirements. Regulatory 

compliance: The project must comply with relevant regulations and standards for wireless 

communication and medical devices, which can impact the design and implementation of the 

system. By considering these constraints, the mountain climber health monitoring using LoRa 

project can be designed and implemented to meet the specific requirements and constraints 

of the project, while ensuring that the devices and network are reliable, secure, and cost- 

effective. 
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