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Abstract 
 

Background/Objectives: There is the needs for the service not only to keep a user informed of access to potentially dangerous people 

approaching from the rear by alarm sound or vibration through automatic sensor installed the device but to transmit location as well as 

sensing time to guardian through smartphone appwhen women are going off the beaten track on the way home late at night 

Methods/Statistical analysis :It is composed of app that is interlocked with a protection device installed human body detection sensor 

and camera capable of autosensing potentially dangerous people approaching according to proximity sensor. This autodetection makes it 

possible not only to inform user on approaching the people by alarm sound as well as vibration but to transmit sensor detecting time and 

location to guardian. 

Findings: Self-protection device based IoT which not only is informed approaching a dangerous person by alarm and vibration using a 

device attached sensor in case of sensing the people’s approaching but catches danger through smartphone application to take a picture 

and images included time and location is developed in this study. 

Improvements/Applications: This device will be expected to use not only women but students who are bullied at school. Pictures at 

school violence are transmitted to guardian if the student who has a device attached to the front of himmay occur school violence. Other 

improvements including if the device is dropped or handled roughly are under active consideration to send pictures or explanation of 

situation for guardian. 
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1. Introduction 

A number of victims of violent crimes have been steadily increas-

ing 15,515 people in twenty years from 9,762 people in 1995 to 

25,277 people in 2014. The proportion of women in the victims of 

violent crimes was 6,587 people in 1995 that was 67.5% of the 

total victims while the proportion number was 21,729 in 2014 as a 

86% among total victims and the proportion have increased almost 

four times over nine years [1], [2]. The percentage of women vic-

tims and crimes has become increasingly larger as more and more 

sale of self-protection devices records rapid growth. Therefore, the 

development of self-protection device for women which not only 

can be detected dangerous person in advance in case of going a 

woman alone in the middle of nowhere late at night but can pre-

vents crimes is necessary [3], [4]. Firstly, user should establish a 

range of approaching to operate alarm sensor within the range and 

vibration or alarm sound is to inform user while sensing time and 

its location are transmitted guardian when the sensor is operating. 

Secondly, Picture and images are automatically taken and are 

automatically sent guardian [5], [6]. Thirdly, design should be 

pretty and unique enough not only to use accessory normally but 

to use only self-protection device in time of emergency. Malfunc-

tion rate of sensor should be reduced and picture and images with 

clear shooting at night should be provided. Manufacturing device 

with sensor and camera as well as application capable of transmit-

ting sensing time, location, picture and images are to be developed 

[7], [8]. 

2. Development of self-protection device based 

iot 

Human body detection sensor which is able to detect human with-

in 2m is supposed to provide alarm sound. Application of low 

light level sensor is use to identify at night and transmission tech-

nology is also used to send user as well as guardian a series of 

photos which had been taken by different time frame like one 

second or two second. Each photo was taken after sensor detecting 

through device. Sensor has been detected and data will be trans-

mitted to user and guardian’s mobile phone. Sensor detecting time 

and its location is recorded in app and taken photos are stored in 

user and guardian’s app through WiFi. The product in this study is 

composed of human body detection sensor and app that in con-

nected to self-protection device installed camera. The device can 

usually be worn with different types of accessory like necklace 

and brooch while sensor and camera are operated if the device 

power is to turn on and then app is to work when women are go-

ing off the beaten track on the way home late at night [9].  

The device installed human body detection sensor and camera is 

capable of autosensing potentially dangerous people approaching 

according to proximity sensor. This autodetection makes it possi-

ble not only to inform user on approaching the people by alarm 

sound as well as vibration but to transmit sensor detecting time 

and location to guardian. Photois shot at the same time and trans-

mitted it to a user and guardian. It is possible for potentially dan-

gerous people to warn a sign that taking photos are in progress 

when woman is wearing the installed LED around device and to 
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notify guardian the location over time through the function of care 

her way home [10]. 

2.1. Development of human body detection sensor 

Detection sensor using ultrasonic and infrared sensors is automati-

cally operated to alarm sensor when humanis approaching within 

5m. Development concept of human body detection sensor is 

shown in Figure1. 

 

 
Fig. 1:.Development of Human Body Detection. 

2.1.1. Camera photographing 

Infrared lamp and illuminance sensor which is capable of identify-

ing at night are used. Transmission technology is also used to send 

user as well as guardian a series of photos which had been taken 

by different time frame like one second or two second. It is also 

implemented that sensor detecting data is sent user’s and guardi-

an’s mobile phone through WiFi and sensor detecting time and 

location is recorded in app. Taken photos and image are not only 

stored in app of user and guardian through WiFi but capable of 

watching them. 

2.1.2. Hard circuit diagram 

Hardware circuit diagram applied in this study is shown in Fig-

ure2. 

 

 
Fig. 2: Hardware Circuit Diagram. 

2.1.3. Prototype specification 

1) Application of CPU-V3 and PMIC-AXP209. 

2) Camera Module: Application of Sony iMX291 module. 

3) Memory: Application of 16MB Serial NOR Flash and 

256MB DDR3. 

4) WiFi Module: Application of 802.11 b/g/n, 2.4GHz, 1-chip, 

and XR819. 

5) LED: Application of four 3-color RGB LED.  

6) External F /Charge and I: application of Micro USB port. 

7) Motion Sensor: Application of VL53L0X (Maximum 2m). 

8) Camera Flash: Application of Max 500mA type White 

Power LED. 

9) MIC: Application of Analog MIC. 

2.2. Research drawing 

Circuit diagram of power supply and camera is shown in Figure 3 

 

 
Fig. 3: Circuit Diagram of Power Supply and Camera. 

 

Sub Board and Block Diagram are shown in Figure 4. 

 

 
Fig. 4: Sub Board and Block Diagram. 

 

Product specification of microphone is shown in figure 5. 

 

 
Fig. 5: Product Specification of Microphone. 

 

Part of implemented app is shown in Figure 6 and 7.  

 

 
Fig. 6: Screen of App Loading. 
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Fig. 7: Part of Apps for Careers. 

 

Screen of manufacturing working mock-up and device is shown in 

Figure 8. 

 

 
Fig. 8: Mock-Up and Device. 

 

Final output of prototype is shown in Figure 9. 

 

 
Fig. 9:.Final Output of Prototype. 

3. Conclusion 

The development product is consisted of an application which is 

connected motion sensor and self-protection device with attaching 

camera in this study. This device is designed to normally wear 

accessory such as necklace or brooch while an application is oper-

ating sensor and camera which is able to not only detect automati-

cally approaching a dangerous person by motion sensor but be 

informed user approaching a dangerous people by vibration or 

alarm but be informed guardian sensor detecting time and user’s 

location. It is possible to prevent crime through the device due to 

an identification of site picture by guardian even though user 

could not realize the danger. The product is expected to contribute 

to prevent crimes reliably because guardian could identify the site 

of picture even though user could not realize the danger, and a 

dangerous person could cut off approaching at first.  
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