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Abstract 

With the technological development of the manufacturing components and the IoT 

(Internet of Things), the demand for lightweight platform technology for personalized 

sensor information services has dramatically increased. In this paper, we propose a 

lightweight personalized sensor platform based on embedded system and present the 

implementation of sensor nodes, gateways, and sensor portals those are fundamental 

components for personalized sensor information services with OID (Object Identifier). 
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1. Introduction 

With the recent technological development of the manufacturing components and the 

IoT (Internet of Things), the environmental information service system can provide more 

information and support a lightweight platform[1-3]. And with the introduction of big 

data and cloud technologies, it is possible to analyze, process and inquire data collected 

from a remote site. As a result, the demand for lightweight platform technology to collect 

various environmental information and provide personalized environmental information 

services has dramatically increased. 

In addition, with the development of sensor using MEMS (Micro Electro Mechanical 

Systems) technology, sensors became much more precise, smaller and cheaper. As a 

result, sensors with various functions and interface types are released, and the demand for 

highly compatible platform device has increased.  

Therefore, in this paper, we proposed a lightweight personalized sensor platform based 

on embedded system collecting environmental information from various indoor/outdoor 

sensor modules, as well as designed and implemented the implementation of sensor 

nodes, gateways, and sensor portals those are fundamental components for personalized 

sensor information services with OID (Object Identifier) for the personalized 

environmental information service. And with operation of the implemented platform, we 

confirmed that it is possible to interlink environmental information of sensor nodes, 

gateways and sensor portals, and to provide a personalized environmental information 

service based on the interlinked environmental information. 

 

2. Lightweight Personalized Sensor Platform 
 

2.1. Overall Architecture 

Lightweight personalized sensor platform based on embedded system is composed of 

sensor nodes, gateways and sensor portals. To lighten the platform, sensor nodes and 

gateways are based on the embedded system. To provide environmental information in 
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real time and bi-directionally, gateways and sensor nodes carry out 1:N wireless 

communication via Wi-Fi, and gateways carry out N:N communication with sensor 

portals via LTE. Figure 1 show the structure of the personalized sensor platform based on 

embedded system. 

 

 

Figure 1. Structure of the Lightweight Personalized Sensor Platform Based 
On Embedded System 

2.2. Composition of Sensor Node 

As shown in Figure 2, sensor node is composed of an interface device and an end 

device that detects environmental information. It is connected to various environmental 

information measurement sensors, and installed in proper places to collect environment 

measurement information. Sensor node sends the collected information to nearby 

gateways and platform servers on a regular basis. And depending on the situation, it 

inquires the environmental information and controls the interlinked device in real time.  

Interface device of sensor node collects data from the end device that defects the 

environmental information. Then it processes the information and sends it to the gateway. 

End device is composed of many products including sensor module using UART, I2C, 

Digital or Analog as its interface type, commercial device in the market and the self-

developed sensor device. It detects the environmental information.  
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Figure 2. Composition of Sensor Node  

Figure 3 (a) shows the sensor module used in this study. It detects the environmental 

information using Gas, GPS, vibration, temperature/humidity, movement, air pressure, 

UV rays, illumination intensity and camera modules[4]. In addition, to improve 

compatibility and scalability of sensor platform, we collected the environmental 

information detected by commercial devices including Foobot[5], Netamo[6] and K-

weather[7]. Figure 3 (b) shows the commercial devices applied in this study. 

 

 

Figure 3. (a) Sensor Module, (b) Commercial Devices to Collect the 
Environmental Information 
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Figure 4 (a) shows the interface device that collects the environmental information 

detected by the sensor module and commercial devices. Interface device is a micro-

controller based on ATmega2560[8]. It is connected to the sensor module and commercial 

devices in many different types to collect data. In this study, we secured an independent 

interface device by designing a PCB and built the final sensor node, as shown in Figure 4 

(b) 

 

 

Figure 4. (a) Interface Device, (b) the Final Sensor Node that Collects the 
Environmental Information Defected by Sensor Module and Commercial 

Devices 

Figure 5 (a) is the transmission of the information, collected by connecting 7 sensor 

modules and 1 commercial device with interface device, to the gateway. Figure 5 (b) is 

the result of the gateway's reception of environmental information, collected by the sensor 

platform, via WI-FI. We confirmed that this sensor node we built can be operated as a 

highly compatible device, and as a base equipment to provide various services in various 

fields. 

 

 

Figure 5. (a) Sensor Node Transmission Log, (b) Gateway Reception Log 

2.3. Composition of Gateway and Portal 
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Gateway collects information of various sensor nodes, carries out the data integration 

and protocol conversion, in order to send the environmental information to sensor portal. 

Also, it sends orders to inquire the environmental information requested by sensor portal 

and to control the interlinked device to sensor node. Gateway is composed based on low 

power ARM-based processor, and it was possible to confirm that the environmental 

information was integrated and sent to the sensor portal with a converted protocol. 

Finally, the sensor portal classifies the environmental information sent to the gateway 

based on OID (Object Identifier), and provides personalized environmental information 

services with a user-friendly UI. In addition, with mobile synchronization, user can check 

the environmental information in real time. 

 

 

Figure 6. Sensor Portal Screen 

2.4. Composition of OID 

OID for the personalized environmental information service is a unique identification 

system used to control and maintain each device's information from the lightweight 

personalized sensor platform based on embedded system. Table 1 shows the OID for the 

personalized environmental information service. It is composed of information including 

nation, registration organization, project, related organization, device and serial number. 

All information between sensor node, gateway and sensor portal is sent with OID, and it 

is possible to provide users with personalized environmental information services by 

identifying information and differentiating users with OID. 
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Table 1. OID for Personalization and Environmental Information Service 

OID Name Meaning 

1.2.410 
          

kr 
Republic 

of Korea 

1.2.410 2000060 
         

keti KETI 

1.2.410 2000060 1 
        

sensor- 

platform 

Lightweight 

Personalized 

Sensor 

Platform 

Based on 

Embedded 

System 

1.2.410 2000060 1 1 
       

keti KETI 

1.2.410 2000060 1 1 1 
      

potal Gateway 

1.2.410 2000060 1 1 1 1 
     

serial-1 
Serial 

Number 1 

etc 

1.2.410 2000060 1 1 1 1 1 
    

gateway 
Sensor 

Node 

1.2.410 2000060 1 1 1 1 1 1 
   

serial-1 
Serial 

Number 1 

etc 

1.2.410 2000060 1 1 1 1 1 1 1 
  

sensor Sensor 

1.2.410 2000060 1 1 1 1 1 1 1 1 
 

temperature- 

sensor 

Temperature 

sensor 

1.2.410 2000060 1 1 1 1 1 1 1 1 1 serial-1 
Serial 

Number 1 

1.2.410 2000060 1 1 1 1 1 1 1 2 
 

humidity- 

sensor 

Humidity 

sensor 

etc 

 

3. Conclusion 

This article proposed a lightweight personalized sensor platform based on embedded 

system, and composed an embedded system with sensor nodes and gateways and operated 

it. As a result, we confirmed that it is possible to provide personalized environmental 

information services by interlinking with sensor portal. It is considered that more studies 

are required to collect data obtain from the lightweight personalized sensor platform 

based on embedded system, make it as a big data, then provide it for a specific group or 

users in a specific area as a public information. In addition, it is required to conduct 

studies based on the broadening of IoT device being conducted by telecommunication 

companies. The purpose if this study is to build a highly compatible sensor platform for 

many devices to detect the environmental information. It was possible to collect the 

environmental information using various sensor modules for industrial/domestic uses and 

commercial devices, and utilize the collected environmental information as various types 

of service by sending it securely to the upper level gateway. In future, we'll conduct 

studies on the expansion of the platform with other wireless communication technologies 

except WI-FI, and studies using image modules. 
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