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In the mountains and nature tourism environments, part of the
accidents are related to environmental factors and the other part
are human factors. Therefore, due to the existence of many
dangers and threats that threaten the life and health of
mountaineers, in this article a system is proposed with which to
navigate and climb. These people can be done more safely and
easily, and at the same time, their health should be checked. This
equipment is presented in the form of a solar smart shoe, a shoe
that connects to the global Internet network and supplies its
energy needs through solar energy and piezoelectric plates. The
shoe is equipped with micro-connected sensors that detect
slippery surfaces in time, determine and send the location, as well
as by checking the health of people by sending emergency alarms
in case of a fall or a person falling on the ground or feeling danger
on a mobile phone. will recognize the preset. It can also charge
electronic devices such as mobile phones by using the charging
port built into the shoe, and due to the dangers caused by
lightning, this shoe can act as a lightning arrester.
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EXTENDED ABSTRACT

Introduction

Most accidents in nature are related to climbing. Falling from a wall and height, freezing,
being struck by lightning, losing the path and being caught in a storm are among the
things that cause accidents to climbers. The lack of attention and lack of availability of
some equipment and facilities for some athletes cannot be hidden. Innovative
technology and equipment are not rare for these people in today's society, but very few
products are introduced for this group that have most of the required capabilities by
using solar energy in one place. Many climbers are injured or even lost while climbing,
and many of them are unable to climb without a companion. Each of these people has
their own unique way to navigate, but they face problems due to inaccessible
infrastructure. that by using new technologies such as those presented in this article,
they can be helped to overcome the problems of mountain climbing. In general, this
equipment has many distinctions and advantages compared to other similar
equipment, such as connecting to the Internet and very diverse and helpful applications
using clean energy .The main goal of this research is to provide a suitable equipment
for safe climbing by addressing It is the challenges that they experience while
navigating. In general, this equipment includes an Android application and smart shoes
with several modules and main sensors: the first function is to detect slippery surfaces
to prevent a person from falling and slipping. If the sensor detects an object with a
slippery surface, an audio warning message is sent to the person through the Android
application. The second function of this shoe provides a radio location service, and if
the user is lost, you can use the shoes and the Android application to track their location.
Radio on the preset phone.

Another module is placed in the shoe to detect the emergency situation, in this way, it
can detect the person falling on the ground and notify in the form of an alarm on the
predetermined phone, this feature is also due to the dangers of climbers falling. is of
interest. Also, if a person needs help in a difficult situation, by pressing a button, the
person's location along with a guide message will be sent to family members, and family
members can locate that place using Google Maps. And some data such as ambient
temperature, body temperature, heart rate and blood oxygen are also checked and sent.
Another feature of using a solar cell is used to provide electrical energy, and for
supporting power by means of plates embedded in the shoe lodge, the pressure energy
exerted by a person on the shoe while walking is converted into electrical energy. As a
result, just by walking or running, it is generating electricity for the backup power
source. The important point is that the use of the generated electrical energy is not
designed exclusively to feed the system of this shoe, but it can also be used to charge
mobile phones, headphones, etc. through the port built into the shoe box. Another
feature includes individual activity data such as steps taken, calories burned, and
distance traveled in kilometers. Also, this shoe is lightning-proof and completely soft
and flexible.
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Methodology

In this section, a new solution based on the implementation of the Internet of Things is
proposed. Smart shoes consist of hardware and software components. This hardware
includes a micro, which is used as the main processor for the whole system, as well as
the sensors and modules used in this project, including: Wi-Fi module to send data to
the smart shoe and location application on the mobile phone, a lithium battery. Polymer
to feed electronic circuits and energy storage, hygrometer to detect slippery surfaces,
and angle detection sensor to detect a person's fall, and ambient temperature detection
sensor and body temperature detection sensor, as well as blood oxygen and heart rate
measurement sensor (integrated) Arduino push switch for Counting the number of
steps walked and solar cell as a power source and for powering instead of piezoelectric
plates can be mentioned. On the software side, an app is paired with the smart shoes to
provide various functions such as location tracking, emergency alarm, voice assistant
for pre-defined tasks, and health activity tracker and data. The Wi-Fi module allows the
smartphone and the microcontroller to connect to each other. The data collected from
various sensors is received by an Android application through it and converted into
voice and written instructions.

Results and discussion

In this article, by identifying the problems and human behaviors in the mountains,
the proposal of solar smart shoes for mountaineers has been proposed and the
implementation of the prototype has been done with its design. Its software and
hardware tests have been tested by volunteers. The results show that all the proposed
features, such as detectors and detection of temperature, heart rate, and blood oxygen,
as well as sliding surfaces, charging mobile phones, sending location and notifying if a
person falls, etc, work correctly. There is scope for development and improvement of
this system.
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Figure 1. How to place the foot in the shoes.
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Figure 2. Mobile phone charging with shoes.

Conclusion

n this article, by identifying the problems and behaviors of humans in the mountains, a
proposal for solar smart shoes for mountaineers is presented and its prototype has
been designed and implemented. Its software and hardware tests have been tested by
volunteers. The results show that all the proposed capabilities such as detectors and
temperature, heart rate and blood oxygen detection as well as slippery surfaces,
mobile phone charging, sending location and notification in case of a person falling,
etc. work properly. There is scope for development and improvement of this system.
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