KIPS Trans. Softw. and Data Eng.
Vol.9, No.9 pp.267~280
ISSN: 2287-5905 (Print), ISSN: 2734-0503 (Online)

M4l 2{93 Microservice 7|8t CIX|E 0|3 A|AE 267
https://doi.org/10.3745/KTSDE.2020.9.9.267

Digital Mirror System with Machine Learning and Microservices
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ABSTRACT

Mirror is a physical reflective surface, typically of glass coated with a metal amalgam, and it is to reflect an image clearly. They are

available everywhere anytime and become an essential tool for us to observe our faces and appearances. With the advent of modern

software technology, we are motivated to enhance the reflection capability of mirrors with the convenience and intelligence of realtime

processing, microservices, and machine learning. In this paper, we present a development of Digital Mirror System that provides the

realtime reflection functionality as mirror while providing additional convenience and intelligence including personal information retrieval,

public information retrieval, appearance age detection, and emotion detection. Moreover, it provides a multi-model user interface of
touch-based, voice-based, and gesture-based. We present our design and discuss how it can be implemented with current technology

to deliver the realtime mirror reflection while providing useful information and machine learning intelligence.
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Table 2. Algorithm of Multi Thread based on Event

Algorithm. Algorithm of Handling Multi Thread based on Event

Input: isActive: Boolean, whether activate the system or not,
Default is True: RegisterUser: Dictionary, user information of
registered MIAS System

1:| thread main {
2:| while isActive
3: img ¢ getlmg()
4: //  Display Image
5: people ¢ {p,|dataofdetectedpersonp}
6: numPeople ¢ |people|
7:
8: if numPeople = 0
9: continue
10: else if numPeople ) 1
11: selectPerson ¢ py // Choose person x on people
12: else if numPeople = 1
13: selectPerson € po
14: endif
15:
16: selectPerson = getldentification() //detect Identification
17: if selectPerson € RegisteredUser
18: // Greet and Start Session
19: toggles € {toggle t of functions for registered user}
20: if toggles[“Public’]
21: SEND "Public"
22: // Check other toggles and Send event
23: else
24: // Greet, suggest registration, and create session
25: // Check toggles and Send events
26:| endif
27 endWhile
28:| }
29:
30:| thread publicinfo {
31: listService ¢ {s | Service s related to perblic information}
32 while isActive
33: RECEIVE "Public”
34: img ¢ getCurlmage() // get current image
35: results ¢ {
36:
37. for s in listService
38: s.perform()
39: results[s.name] ¢ s.getResult()
40: endfor
41: // Display result at current image
42|  endWhile
43:| }
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Table 3. Accessing Microservice on Public Service

Code. Code of Accessing Microservice on Public Function

1:] class Public:

2: # Initialize key

3 weather_key = "..."

4

5: owm = OWM(weather_key)

6: city = 'Seoul kr'

7 obs = owm.weather_at_place(city)

8

9 def turn_on(self):

10: self.activate_public()

11:

12: def turn_off(self):

13: # Reset variables

14:

15:

16: def activate_public(self):

17: def th(:

18: self.w = self.obs.get_weather()

19: self.s = self.w.get_detailed_status()
20: self.temp = self.w.get_temperature(unit="celsius’)
21: self.c = self.temp('temp']
22: self.min_temp = self.temp['temp_min']
23: self.max_temp = self.temp[' temp_max']
24: self.temp_info = 'Temperature: Current {}{C, Max {}{C, Min

{}C'.format(round(self.c, 1), self.max_temp, self.min_temp)

25: self.weather_info = 'Weather: {}'.format(self.s.title())
206:
27: threading. Thread(target=th).start()
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Table 4. Confusion Matrix of Emotion Detection

Predicted
Value| Angry |Disgust| Fear |Happy| Sad [SurpriseNeutral
Real Value

& ol AL AAE AT A AAE vt AL
Axrstol AAY GENS AT ES AR 449
o g WHORA o 1ol w2 FUE Hole A

Angry 0.73 | 0.12 | 0.14 | 0.01 0 0 0

Disgust 0.1 | 0.75 | 0.12 0 0 0.03 0

Fear 0.1 0.08 | 0.78 | 0.01 | 0.01 | 0.02 0

Happy 0.04 | 0.01 0 0.83 0 0.12 0
Sad 0 0.01 | 0.05 0 0.79 0 0.15

0

Surprise 0.02 0 0.01 | 0.11 | 0.01 | 0.85

Neutral 0.01 | 0.01 | 0.01 | 0.02 | 0.12 0 0.83
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