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The article presents the research method and design of a smart mirror
with integrated Vietnamese language virtual assistant. The product
helps users have an amazing experience when looking in the mirror
instead of the traditional image reflection feature. With the
development of technology, the future of home appliances will
become smarter, comfortable, and luxurious life to users. This Product
uses the Raspberry Pi Model 3 microcontroller family and the SPK
Google Assistant API toolkit is being developed worldwide. With
modern technologies such as artificial intelligence Al, Google
Assistant and Home Assistant allow human interaction with a voice to
perform tasks such as controlling electrical appliances, looking up
documents on the internet, entertainment, view calendar, date and
time, weather, read newspapers, watch movies, play music... At the
same time, it is possible to develop, expand and upgrade other useful
functions according to user needs.
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Bai bao trinh bay phuong phap nghién ciu, thiét ké guong soi thong
minh tich hop tro ly 4o tiéng Viét. San pham gitip nguoi dung c6 trai
nghiém tuyét voi nhat khi soi guong thay vi tinh nang phan chiéu
hinh anh truyén thng. Vi su phét trién ciia cong nghé, tuong lai cac
vat dung trong cac gia dinh s€ tré nén thong minh hon, tién nghi,
sang trong cho nguoi st dung. San pham sir dung dong vi didu khién
Raspberry Pi Model 3 va bo cdng cu SPK Google Assistant API dang
dugc phét trién phd bién trén toan thé gigi. Véi cong nghé hién dai
nhu tri thong minh nhan tao Al, Google Assistant va Home Assistant
cho phép twong tac v4i con ngudi bang giong noi dé thuc hién cac
cdng viéc nhu diéu khién thiét bi dién, tra ctru tai liéu trén internet,
giai tri, xem lich, ngay gio, thoi tiét, doc bao, xem phim, phat nhac...
Ddng thoi c6 thé phét trién, mé rong, nang cap thém céc chic ning
hitu ich khac theo nhu cau sir dung.
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1. Giéi thiéu

Cudc cach mang cong nghiép lan thir tu 1a cudc cach mang phét trién cia Robot, tri tué nhan
tao (AI), lugng tu dién toan, Internet of Things (loT) [1], [2]. V&i su phat trién manh mé cua
khoa hoc cong nghé da dugc g dung vao rat nhiéu linh vuc. Trong do, hé thong nha théng
minh, céc thiét bi thdng dung tich hop nhitng cong ngh¢ hi¢n dai da gitp ich rat nhiéu cho con
ngudi trong cugc song. Vi vay, mot chiéc ‘guong soi thong minh dép ¢ng cho nhirng nhu cau trén
clia con ngudi la rat can thiét [3]. Vi chiéc guong soi thong minh ngudi str dung ¢ thé tly chon
nhitng (g dung theo nhu cau khac nhau hoic lya chon thay thé nhiing linh kién hién dai hon dé
c6 duoc mot chiée guong dap tng thém cac yéu cau cia ngudi sir dung nhu didu khién thiét bi
dién, truy van, tra cau tai liéu trén internet, giai tri, xem lich, ngay gio, thoi tiét, doc bao, xem
phim, phat nhac [4], [5]....

San pham do nhém tac gia thiét ké va thi ¢dng c6 uu diém tiét kiem nang lugng (khi c6 thé
ngu dong liic khong twong tac, sir dung nguon mot chidu 5V- 2A). San pham dugc diéu khién va
tuong tac bang giong nai tiéng Viét hodc cac ngon ngit khac va thong bao, phan héi lai cho nguoi
su dung bang am thanh, hinh anh [6]. Cong nghé lam nén guong su dung vat licu phd bién la
mleng dan phan quang hozc kinh 2 chiéu Acrylic. V6i su phat trién cua céng nghé, cling véi nhu
cau ngay cang cao Cua con ngudi, twong lai thiét bi nay c6 thé tré thanh vat dung hitu ich trong
cac gia dinh, mang lai mot cugc song lanh manh, tién nghi va sang trong [7]. Guong théng minh
do nhém ché tac duoc két ndi va cai dat tir linh kién dén san pham hoan thién déu duoc 1am cha
va dé dang thao tac, nén kha niang nang cép, stra chira,... thuan logi cho moi ddi twong. Nguoi
dung sé& co thé DIY (Do It Yourself) cac kiéu dang bén ngoai theo tham my c& nhan cung giao
dién hién thi trén nén guong va kha ning giao tiép tuong tac véi ngudi ding va cac lénh diéu
khién c6 thé tly chinh (train) theo ¥ nguoi dung (da ngdn ngir, cau tra |i, 1énh danh thirc, Iénh
thuc thi,...) [8].

2. Thiét ké h¢ théng phan ciing
2.1. So’ d6 khoi hé thong

Khéi Server Khoi diéu khién|<
(H04) thiét bi (H05)
A
Y -
Khéi thu tin | I;’;‘:fg:; Khéi hién thi |
U 3 L =] |
hiéu (HO03) (H02) (H06)
A4
Khéi loa (H07) [«
Khéi ngufm (HO1) <

Hinh 1. So do khai hé thang

So d6 khéi hé thong dugc mo ta nhu hinh 1 bao gdm c6 07 khéi chirc ning chinh: Khéi ngudn
(HO1), Khoi xur ly trung tam (H02), Khoi thu tin higu (H03), Khdi server (H04), Khéi diéu khién
thiét bi (HO5), Khéi hién thi (H06), Khdi loa (HO7). Thiét ké chi tiét ting khdi duoc thé hién
trong c4c phan sau.

2.2. Khéi nguén (H01)
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Hinh 2. Khéi nguon Hinh 3. Khai xi# ly trung tam Hinh 4. Khgi thu tin hiéu

Khdi ngudn nhu hinh 2 cung cip ngudn dién cho toan bo hé théng. Bao gom 5V cho
Raspberry PI B, NodeMCU, Module Relay, Microphone USB, Loa. Nguon dién 220V cho man
hinh hién thi va cac thiét bi diéu khién.

2.3. Khéi xa ly trung tam (H02)

So dd mach nguyén ly khéi xt 1y trung tdm duoc mo ta nhu hinh 3. Khéi xt ly trung tm gom
mot Raspberry Pi 1a trung tim diéu khién chinh cho gwong thong minh. Sau khi cai dat hé diéu
hanh va thiét 1ap chwong trinh cho hé thong guong, Raspberry Pi s& van hanh hé thong nhur mot
may tinh mini dam bao viéc két ndi Server cia Google Assistant va két néi man hinh hién thi,
mic thu am, loa va hé théng diéu khién thiét bi van hanh tét.

2.4. Khéi thu tin higu (H03)

Khdi thu tin hi¢u bao gdm mot Microphone USB nhur hinh 4 duoc két néi véi Raspberry Pi
thong qua cong giao tiép USB cua Raspberry Pi, néu khong c6 khoi nay thi nguoi dung khong thé
giao tiép duoc véi guong 'thong minh. Do d6 khoi nay rat can thiét dé giai quyét vin dé tuong tac
gitta nguoi dung va hé thong.

2.5. Khai Server (H04)

Khéi Server 1a khdi bao gom Server cua Google va cac server IoT khac dugc két ndi voi
guong théng minh. Ddi voi Server cia Google thi s& duogc tu dong két ndi sau khi cai dat dich vu
Google Assistant trong qua trinh cai dat guwong. Con cac server IoT khac 1a server cua nha phat
trién Adafruit-10 va nha phat trién IFTT-10T hai server nay c6 vai trd két ndi phan diéu khién
thiét bi vai dich vu cua Google dé c6 thé truyén nhan tin hiéu diéu khién thiét bi toi phan cimng
thong qua két ndi Internet.

2.6. Khoi diéu khién thiét bi (HO5)

L) L Lad LpyJte

[

fritzing

Hinh 5. Thanh phan Khéi diéu khién thiét bj Hinh 6. So do két néi Khoi diéu khién thiét bi

So do mach nguyén Iy khéi thu tin hi¢u dwoc md ta nhu hinh 6. Khoi diéu khién thiét b gom
nhirng thanh phan nhu hinh 5: Bao gom mét Kit NodeMCU va mot Module Relay 5V 4 kénh véi
cach ly quang két noi véi nhau va duoc 1ap trinh két ndi voi hai server lot Adafruit-10 va IFTTT-
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IOT dé c6 thé tiép nhan tin hiéu diéu khién duoc giri vé tir Google Assistant va diéu khién thiét bi
bat tat.

2.7. Khéi hién thi (H06)

RASPBERRY PI 3 LCD DISPLAY

HDMITO VGA

MICRO CARD

SPEAKER

0

MICRO PHONE
Hinh 7. Khei hién th; Hinh 8. Két noi phan citng cho guong théng minh
Khéi hién thi bao gdm man hinh LCD display (hinh 7) dugc dit bén dudi tim kinh hai chiéu.
Nhiém vu ciia khéi 12 hién thi cac thdng tin ctiia cac module cau thanh nén guong thong minh, cac
module thoi gian thoi tiét, thoi sy va hién thi cac thong tin sau khi tim kiém duoc khi twong tac
V6i nguoi dung.
2.8. Khéi loa (H07)

Khéi loa bao gdom mat loa 2.0, nhiém vu chinh 1a phat am thanh vé céc thong tin tim kiém
duoc sau khi tuong tac voi nguoi dung.

3. Két qua
3.1. Két qud xay dwng phan cizng

Hinh 9. San pham sau khi hoan thi¢n Hinh 10. Két qua cai dat Google Assistant

‘So @6 mach nguyén ly thiét ké toan h¢ thong phan cimg nhu hinh 8 1a so do két ndi cua hé
thong dua trén cac thiet ke chi tiet ting khoi da trinh bay ¢ cac phan bén trén. Tu mach nguyén ly
nhom tac gia da thi cong thanh mo hinh hé thong thuc té nhu trong hinh 9.

3.2. Thiét ké chwong trinh phan mém diéu khién
3.2.1. SDK Google Assistant

SDK Google Assistant cho phép thém tinh ning phat hién tir khéa “keyword”, diéu khién
giong néi, hiéu ngdn ngit tw nhién va thdng minh cua Google. San pham ghi lai mot cach phét &m
sau do gui t6i Google Assistant va nhan dwoc phan hdi &m thanh néi bang vin ban thd cua cach
noi. SDK cung cap hai tlly chon dé tich hop Trg ly 40 vao san pham: Thu vién trg ly cua Google
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va Dich vu trg ly cua Google [7]. Véi SDK Google Assistant, c6 thé nhiing Google Assistant vao
va hoat dong twong tir nhu Google Home. Téc vu thiét bi 1a mot tap hop cac cong cu va API cho
phép ngudi st dung mé rong nhirng gi Tro |y c6 thé 1am, trong cac du an dang phat trién, dé phat
huy hét tiém nang cua cac kha nang phan cirng. Nhom téc gia khai thac sic manh xir ly ngdn ngi
tu nhién cua Tro Iy Google dé kiém soat hoat dong cua san pham.

Thiét bi c6 SDK Google Assistant duoc cai dit cing véi thong tin dang nhap dé truy cap vao
dich vu trg ly cua Google. Dich vu str dung Nhan dang giong noi tu dong (ASR) dé xac dinh
nhiing tir ma ngudi dung da noi, xir ly ngdn ngir ty nhién (NLP) dé phan tich va hiéu y nghia ctia
y&u cau tir ngudi sir dung va két hop thiét bi dé thuc hién céc yéu cau do.

3.2.2. Thiét ké chwong trinh cho gwong théng minh tich hop Google Assistant

Thiét ké chuong trinh diéu khién trén hé diéu hanh cho Raspberry Pi, module thoi gian, thoi
tiét va module cau chao, két qua nhu hinh 10.

Man hinh hién thi c4c thong sé sau:

- Hién thi thoi gian, ngay thang theo thoi gian thuec.

- Hién thi vi tri hién tai.

- Hién thi duoc nhiét do, d6 4m trong 7 ngay gan nhét.

- Du béo thoi tiét trong 7 ngay gan nhat.

3.2.3. Thiét ké chwong trinh diéu khién thiét bj dién bang giong noi

Lap trinh cho pI}ﬁn cimg diéu khién ‘thiét bi cuia H¢ théng guong thong minh tich hop tro 1y 4o
Google Assistant d€ co6 thé thyc hién diéu khién thiét bi dién bang giong noi

|n Complete trigger fields n Complete trigger fields

Step 2 of 6

CAU LENH MUON NOI What do you want to say?

m@& quat cdy cho t5i ndo

i 3 ‘What's another way to say it?
CAU LENH TUONG TU' (optional)
néng qua mé quat lén gitp
CACH KHAC NUA oidi
And another way? {optional)

CcAU PHAN HOI bat quat cay

What do you want the Assistant to say
in response?

oke, quat dwee md|
Language

English

Hinh 12. Piéu khién hai thiét bj dién bang giong noi
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Sau khi thiét 1ap mot cau lénh diéu khién cho mét thiét bi, néu muén diéu khién thém nhiéu
thiét bj ciing lam twong ty nhu hinh 11. Tuy nhién, dé c6 thé diéu khién duoc thiét bi biang nhitng
cau lénh da thiét 1ap do can phai 1ap trinh cho phan cing 1a NodeMCU c6 thé két ndi vai server
va nhan Iénh diéu khién tir ¢6. San phim cua nhém tac gia c6 thé didu khién hai thiét bi dién
bang giong noi, két qua thyuc hién nhu hinh 12.

Ngoai ra, gwong théng minh con ¢ thé thuc hién cac yéu cau cua ngudi st dung nhu xem
phim, phat nhac (hinh 13), tra ctru thong tin va tai liéu trén Internet (hinh 14), doc bao,...

Tyt Phim Nnae Ving X, Song

w8 Song Ca
YouTube® (m youtube com “ ol
WA/ youtube com/watchdye 6 MWTX04)

Tvindn @
46 1hé o> g cho bun nko?

e S

4/

Hinh 14. Guong théng minh thuc hién yéu cdu tra cizu thong tin
4. Két luan

Nghién ctu trinh bay qua trinh thiét ké hé thong guong soi thong minh tich hop tro 1y 4o tiéng
Viét sir dung vi diéu khién Raspberry Pi Model 3 va b cong cu SPK Google Assistant API. San
pham hién thi thoi gian, ngay thang theo thoi gian thuc, hién thi vi tri hién tai, hién thi duoc nhiét
do, do am trong 7 ngay gan nhat du béo thoi tiét trong 7 ngay gan nhat. Bén canh d6, san pham
con c6 thé thuc hién cac yéu cau mé rong nhu tra ciru tai liéu trén Internet, giai tri, doc bao, xem
phim, phat nhac va diéu khién duoc cac thiét bi dién. Tur viéc nghién ciu va trién khai trong
phong thi nghiém, két qua cho thiy cac budc trién khai va thi cong thiét ké, sau d6 thuc nghiém
san pham cho thay hé théng hoat dong 6n dinh vé&i d6 chinh x4c cao. Hon nira, nhdm téc gia ciing
da 1ap ké hoach cho viéc thuong mai hda san pham, kinh phi mua va gia cong dé c6 san phim
cudi cing wéc tinh khoang 1 triéu Viét Nam dong (1.000.000 VND), gia thanh nay thich hop dé
san xuat hang loat va phu hop véi cac muc thu nhap cia ngudi dan.
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