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Abstract The paper proposes a smart mirror system that recommends fragrances based on
user emotion analysis. This paper combines natural language processing techniques such as
embedding techniques (CounterVectorizer and TF-IDF) and machine learning classification
models (DecisionTree, SVM, RandomForest, SGD Classifier) to build a model and compares the
results. After the comparison, the paper constructs a personal emotion-based fragrance
recommendation mirror model based on the SVM and word embedding pipeline-based emotion
classifier model with the highest performance. The proposed system implements a personalized
fragrance recommendation mirror based on emotion analysis, providing web services using the
Flask web framework. This paper uses the Google Speech Cloud API to recognize users’ voices
and use speech-to-text (STT) to convert voice-transcribed text data. The proposed system
provides users with information about weather, humidity, location, quotes, time, and schedule

management.
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Fig. 1 Diagram of Smart Mirror
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Table 1 Result of Sentimental Analysis using
Sentiment Analysis Module

User Input data Predict
1 I feel so sad today. Sad
2 1 feel so good today. Happiness
I fought with my friend, so I was
3 Angry
SO angry.
4 Heard my gossip today. Sad
5 I feel so bad today. Angry
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Nmberof correctly predicteddata

Accuracy = The total nvmberof data
Precision — True data
recsio The Model classifies as True
The Modelclasstifies as True
Recall =
True data
T
Fl— Seore — Precision™ Recall

Precision + Recall

Eq. 1 Formula used to Measure Learning
Model Performance

Table 2% golgle] gk shxrd
AccuracyE YER ¥ o)t} ®3H Fig. 55 Table
29] Accuracy AZE Pz Yehd Aol
Table 2¢} Fig. 50 wr2W TfidifVector_SVC]
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Table 2 Trained Analysis Sentiment Model Score

Algorithm Accur Precis fl_sco
. Recall

Name acy ion

CountVector_

SVC 0.7591 0.756 0.758 0.757
CountVector_— w7me 0680 0681 0,680
DecisionTree

CountVector_— vons 0707 0727 072
Randomforest

CountVector_

SGD Classifior 0.7403 0.738 0.741 0.738
TfidifVector_

SVC 0.7655 0.763 0.759 0.763
ThdifVector_ o oore 0647 0648 0647
DecisionTree

ThditVector_ 205 0717 0719 0718
Randomforest

TfidifVector_

SCD Classifier 07618 0764 0765 0.764

_15_



Design of a Mirror for Fragrance Recommendation based on Personal Emotion Analysis

0.78
0.76

0.74

0.72
0.7

0.68

0.66

0.64

0.62 I W score
0.6

& ¢ & &S é\e/ o7
& @ 8 o
P

& <

Fig. 5 Trained Analysis Sentiment Model Score Graph

=2 &vtE vy st=do] & Fig. 63 2

o] 743ttt Table 3 =wE Wy st=9g] o]

S U Alotd AutE u)g =g

Zod el 2k=wgsteo] 4 Model B, 10.1

AR tjaFd o], A mpo]aw FA T Fig. 72

g zntE wg Alzdle] F4 stHolt
Raspberry Pi Display

(10.1" Touchscreen
Display)

Smart Mirror

Frame

Raspberry Pi 4 Model B

Pin Mike

Fig. 6 Image of Smart Mirror Hardware

Table 3 Smart Mirror Hardware

Hardware

Name Spec

Raspberry CPU: ARM Cortex-A72 1.5GHz
1 Pi 4 Model GPU: Broadcom Video Core VI 500MHz
B RAM: 4GB

10.1" Touchscreen Display.

;{.a ?sb exl‘ry Screen Dimensions: 98mm x72.4mm x 30mm
1 Lisplay Screen Resolution 1280 x 8000 pixels
Sensitivity: -47dB + 4dB
. . Output Impedance: <2.2kQ
3 Pin Mike Frequency Range: 100Hz 16kHz
Power Requirements: 4.5V/1.5V
N
frror H x W: 450(mm)x 320(mm)
Frame

Fig. 7 Smart Mirror System for Fragrance
Recommendation
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Fig. 9 Screen Shot for Sentiment Analysis
Results

Fig. 10& ~vtE v81E S8 g 4 #2](To Do
List)E 93 gdolth, & 4 EZ(To D
[e)

Nse g 4L B T I 2R F7b
g5 AL HAE FA T A HE A G 5 9

.

Al
= ki
ol AntE v A A" &5, 3, 7158 37

A AAE S AgdE Aa"HE dS5H 7t
4& 7IMto g &S FHe) of2wp F& ~E
g2 gk AAFA eldd =5S w2y
Fe &5 T g3 =58 Fu(Ham et al.
2015). kA AlQtE Al2gle A A RES
3 EE A G dF Al T T ¢
stete d =8 & gy & 7)E A g
< 22 g s A gpd e 2EY s B
S EF T & ol2v &5 FHE AtE A~
gle o =3 714 7]uko & Table 43¢ AR 3
HHS taFdgols B AFEA A AEd 5
=

ZF(Decision Tree, SVC, RandomForest, SGD
Classifier) @} ¥1= g &a12]5(Countervectorize,
TF-IDF)& sto] =2}l v 22 Jad 144 2

& TESL M BAE AT 49 A, B =F
ol M= spolzeel Frxo] Ay g} o= S
9 wde] AAsty 49E A5e9n & =E
e THE B9g ol gate] A e A
sha HAe Avbe] wb2 F FH3 Al AHALY
AL JE= HRE AT AgE AL
Open APIE o] &3le] E4 £x] A7k Wl st
d 55 55 Flask 9 ZH A2 Al2do=
dste] ~utE mlE faFeolE Fe Muas
Agdct A4 B =Ee oA Yde 53 gz

Table 4 Chatbot—-Type Answers Output through The Smart Mirror Based on Predicted Emotions

User Result of Smart Mirror Predict
. T f Chatbot Sent
Sentence Predict ype o atbot wentence Label
I received an award today! It must have felt great; end your day by smelling the .
1 Happiness
I am so happy. rose scent that matches your mood today.
You must have had a hard day today; calm your mind
2 Today is so hard. . v Y v Sad
with the scent of lavender.
3 I fought with my friend, so I You must be in a bad mood today, but change your A
ngry

was So angry.

mood with an aroma scent.
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