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A Study on Intuitive IoT Interface System using 3D Depth Camera
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ABSTRACT

The decline in the price of IT devices and the development of the Internet have created
a new field called Internet of Things (IoT). IoT, which creates new services by connecting
all the objects that are in everyday life to the Internet, is pioneering new forms of business
that have not been seen before in combination with Big Data. The prospect of IoT can
be said to be unlimited in its utilization. In addition, studies of standardization organizations
for smooth connection of these IoT devices are also active. However, there is a part of
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this study that we overlook. In order to control IoT equipment or acquire information, it
is necessary to separately develop interworking issues (IP address, Wi-Fi, Bluetooth, NFC,
etc.) and related application software or apps. In order to solve these problems, existing
research methods have been conducted on augmented reality using GPS or markers. However,
there is a disadvantage in that a separate marker is required and the marker is recognized
only in the vicinity. In addition, in the case of a study using a GPS address using a 2D-based
camera, it was difficult to implement an active interface because the distance to the target

device could not be recognized.

In this study, we use 3D Depth recognition camera to be installed on smartphone and
calculate the space coordinates automatically by linking the distance measurement and the
sensor information of the mobile phone without a separate marker. Coordination inquiry
finds equipment of IoT and enables information acquisition and control of corresponding
IoT equipment. Therefore, from the user’s point of view, it is possible to reduce the burden
on the problem of interworking of the IoT equipment and the installation of the app.
Furthermore, if this technology is used in the field of public services and smart glasses,
it will reduce duplication of investment in software development and increase in public

services.
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(Table 1) Approaching Methods to Information Obtaining and Existing Problems
from loT Devices

Approaching e
Category method Restrictions
4 . . NFC, RFID, QR NFC, RFID should contact, QR. Code methqd and
10T devices <=> Mohile terminals Code. Marker Marker method should be within 10cm minimum,
(Direct link) Bhyletooth " | Geographical and spatial constraints[4], Bluetooth

Pairing Process

IoT devices <=> Internet <=>
Mobile terminals (Indirect link)

IP address, Wi-Fj,
LAN, etc

Network or Wi-Fi AP connection, IP address and
ID information must be known in advance

Get information from IoT devices
Control actuators to IoT devices

Separate applica—
tion or App S/W

You need to find and install separate Application
or App /W for using IoT devices and IoT Services
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(Table 2) Table of Error Range
Category Positioning Technique Error Range Reference

outdoor GPS 10m~25m [11]

Inertia sensor Cumulative value by time (2]

indoor Wi-Fi, Bluetooth, ZigBee Within 5m [15]

3D Depth image Within 10cm [10]
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(Table 3) Comparison of Normal 2D Camera and 3D Depth Recognition Camera

Input classification Function 3D depth camera 2D camera

Tracking hands and fingers 0O X

Hands .
Gesture recognition 0O X
Face recognition 0O 0
Face area recognition 0 0

Face - —
Facial recognition 0O 0O
Eye, nose, mouth recognition O X
Segmentation O X
Circumstance 3D Scan 0O X
Virtual Reality O X
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(Table 4) Interface Framework

CAT 3D Mobile Tablet Server IoT Device
- h“jltf}ll hézl;ilseer’ll;iblet Reference _ B/D: Arduino UNO
- Cloud Service Server - Shield: Sparkfun ESP8255
Camera(R200) . A
HW | 0S: Android - Software: PHP Wi-Fi
. . | = Database: MySQL - S/W tools: C, Adafruit
- Development Tools: Android Librarv. ESPR266 libr
JAVA platform Y ay
- User Interface
- 3D depth Camera
 Focus &ea(rectangle) - Mobile Service Mgmt.
- IoT Device Control .
- API Mgmt - 10T 1oc§t10n resglt . ‘
iy - IoT device sensing info - Web Service Mgmt.
- IoT Service API Mgmt. . N
- Server API Mgmt Service - ESP8266(WI-FD)
" Data Memt ’ - IoT Mgmt. Client(HTTP Request)
S/W vigmt. . - Registration and - Sensors and Actuators Mgmit.
- Location Calculation N
. Management - Get Sensing Info. And
+ Searching DB . . o
c - Sensing data updating Publishing
+ [oT Device DB ~ API Mgmt - LED Control modules
- Sensing DB(GPS, Azimuth, emt.
Roll, Pitch value) *IoT Information .
o - HTTP WEB connection
- AR Engine
- IoT device Info display
- IoT device control
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® O© O D>

1. Run Application

2. Send info of device location

3. Send the result of search

4. Select 10T Device

5. Request |oT device info
(Temp,Humi, LED status)

6. Update loT device info

7. Select loT Service through AR

8. Send Actuator control info

I 9. Send Actuator control info

10. Update Actuator Status info

11. Update Actuator Status info I

(Figure 6) UML Sequence Diagram: Information flow Process between Each Object
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