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ABSTRACT

MATLAB is a widely used programming and technical
computing tool for data analysis, algorithm development, and
modeling. Typically, it is installed on powerful computer for
effective use. However, with the increasing popularity of online
teaching and learning, students often rely on their mobile phones
for studying. This makes it difficult to use MATLAB in its
traditional form. To address this issue, MATLAB Mobile allows
students to easily access MATLAB on their mobile devices.
Additionally, it also supports data acquisition from device sensors
and cameras. This feature eliminates the need for students to
purchase additional sensors or devices, making it a valuable tool
for carrying out projects and theses. This paper highlighted the
features of MATLAB Mobile and its applications in online
teaching and learning and scientific research.
TOM TAT

MATLAB I mét cong cu tinh todan ky thudt va Igp trinh phé
bién, duwoc sir dung rong rdi dé phan tich dir liéu, phdt trién gidi
thudt va xday dung moé hinh mo phong. Cong cu nay thuong dwoc
cai dat vao cdc mdy tinh ¢é cdu hinh twong doi manh dé cé thé
khai théc hiéu qud. Tuy nhién, trong boi canh day va hoc true tuyén
dang dan tré nén phé bién, sinh vién thurong sir dung dién thoai di
dong aé phuc vu cho viéc hoc tap nén viéc sw dung MATLAB theo
cach théng thieong sé gdp nhiéu khé khan. Véi MATLAB Mobile,
sinh vién cé thé sir dung MATLAB dé dang bang dién thoai di
dong. Bén canh do, MATLAB Mobile con hé tro thu thap dir liéu
tr cde cam bién va cdc mdy anh co san trén dién thoai di dong.
Diéu nay ¢ thé gitip ich cho sinh vién trong viéc thure hién cdc do
dn, ludgn van hodc nghién ciru khoa hoc ma khéng can phai mua
thém thiét bi. Bai viét nay trinh bay mét sé tinh ndng cia céng cu
MATLAB Mobile va mét vai vmg dung tiéu biéu ciia cong cu ndy
trong giang day va nghién cuu khoa hoc.
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1. GIOI THIEU

MATLAB la mgt cong cu tinh todn ky thuat
va lap trinh phd bién, dugc Gmg dung nhiéu
trong linh vuc dé phén tich s liéu, phat trién
giai thuat va tao cdc mo hinh mo phong. Cong
cu nay dugc st dung rong rai trong ca nghién
ctru khoa hoc va giang day ¢ nhiéu truong dai
hoc trén thé gigi. O Viét Nam ciing khong ngoai
1€, cong cu nay dugc dua vao giang day cho cac
khdi nganh ky thuat, dic biét co lién quan dén
linh vyc dién - dién tir. Chéng han nhu tai
Truong Pai hoc Can Tho, MATLAB dugc xem
la moQt cong cu tinh toan k¥ thuat quan trong va
dugc giang day cho tit ca sinh vién cua khdi
nganh ky thuat & hoc phan Nhap mén ky thuat.
MATLAB ciing dugc xem 1a mot cong cu hd tro
khong thé thiéu ctia mot sé hoc phan trong
chuong dao tao ctia nhiéu nganh tai Trudng Pai
hoc Can Tho ching han nhu nganh K§ thuit Co
dién tir, K§ thuat diéu khién va ty dong hoa, Ky
thuat dién, Ky thuat Dién tir vién thong. Tham
chi, viéc st dung cong cu MATLAB con rat
duoc chu trong va dugc tach riéng thanh mot
hoc phan dé giang day mét cach cin ban va day
du cho sinh vién cua nganh K§ thuat diéu khién
va tu dong hoa, nganh Ky thuat Co dién tir va
nganh K¥ thuat dién [1]. O Truong Pai hoc Tay
Do, cong cu MATLAB ciing dugc to chirc thanh
mdt hoc phan riéng dé giang day chuyén sau cho
sinh vién nganh Ky thuat dién, dién tu [6].

Pé st dung MATLAB trong viéc day va
hoc, cong cu nay thuong dugc cai dat vao may
tinh ¢4 nhan hoac cac may tinh tai phong thi
nghiém c6 cau hinh manh. Tuy nhién, trong bdi
canh day va hoc truc tuyén dang dan tro nén
phé bién, va nhiéu sinh vién thuong st dung
dién thoai di dong dé thuan tién trong viéc hoc
tap. Do do, viéc s dung MATLAB theo cach
thong thuong s€ gdp trd ngai. Bén canh do,

trong mot s6 tinh hudng kho khin trong viée
mua sim trang thiét bi thi nghiém chang han
nhu anh hudng cua dai dich COVID-19. Diéu
nay dan dén viéc trién khai cac hoc phan dd an
hodc luan vin tdt nghiép cua cac sinh vién khoi
nganh k¥ thuat ciing gap nhiéu khé khin vi
sinh vién kho c6 thé mua duoc cac linh kién,
thiét bi hodc vao phong thi nghiém dé thiét ké,
ché tao cac md hinh thuc nghiém.

V&i MATLAB Mobile, sinh vién c6 thé dé
dang st dung cac tinh ning cia MATLAB bang
dién thoai di dong, va co thé tan dung cac cam
bién va may anh c6 sin trén dién thoai di dong
dé xay dung cac mo hinh thyc nghiém va lay s6
lidu thue té mot cach dé dang. Bai viét nay gi6i
thiéu cac tinh ning ndi bat cia MATLAB
Mobile va trinh bay viéc ing dung MATLAB
Mobile trong giang day va nghién ctru khoa hoc.
2. PHUONG TIEN VA PHUONG PHAP

Pé sir dung dugc MATLAB Mobile, ngudi
dung chi can c6 dién thoai di dong hodac may
tinh bang chay hé diéu hanh Android hoac iOS
¢6 két ndi v6i internet. Ngoai ra, ngudi ding
cling can c6 mot tai khoan trén website cua
MathWorks. Trong nghién ctu ndy, nhom tac
gia da su dung mdt dién thoai di dong iPhone 7
va mot tai khoan dung tht 30 ngay cua
MathWorks dé thyc hién nghién ctru.

2.1 Cai dat va tao tai khoan dang nhap
2.1.1 Cai dat

Cong cu MATLAB Mobile duogc
MathWorks tao ra gitip ngudi ding c6 thé su
dung MATLAB trén ca hai nén tang di dong
pho bién — Android va i0S [2]. Dé cai dat Gng
dung MATLAB Mobile cho thiét bj di dong,
nguoi dung co thé truy cép vao kho tmg dung
va tim kiém voi tir khoa “matlab mobile” hodc
quét ma QR twong Ung véi timg nén tang di
dong ¢ Hinh 1.
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(=]

(@) O
Hinh 1. Ma QR dung dé cai dat wng dung
MATLAB Mobile cho h¢ di¢u hanh Android
(a) va hé diéu hanh iOS (b)

2.1.2 Tao tai khoan dang nhap
Dé sir dung MATLAB Mobile, nguoi ding

can tao mot tai khoan trén website ciia MathWorks
(https://www.mathworks.com/mwaccount/regi
ster) va tai khoan nay can lién két véi mot trong
cac phién ban ban quyén MATLAB (Standard,
Education, Home, va Student). Tuy nhién,
ngudi dung van c6 thé lién két tai khoan da tao
v6oi mot phién ban dung tht MATLAB 30 ngay
dé sir dung day du cac tinh ning co ban va mo
rong cia MATLAB Mobile. Néu vi mét 1y do
nao d6 ma nguoi ding chua thé mua ban quyén
MATLAB sau khi hét thoi gian dung thir thi
ngudi ding ciing c6 thé tiép tuc st dung Gng
dung nay bang cach lip lai nhiéu lan viéc ding
ky phién ban dung thr MATLAB 30 ngay.
2.2 Sir dung MATLAB Mobile bang cira s6 1énh

Sau khi cai dat thanh cong Gng dung, nguoi
ding can ding nhdp v6i mot tai khoan
MathWorks hop 1& dé st dung ung dung
MATLAB Mobile trén thiét bi di dong (Hinh 2a).
Tai ctra s 1énh (Hinh 2b), nguoi ding c6 thé nhap
bat ky cau 1énh nao cia MATLAB va MATLAB
Mobile s€ gui tat ca cac cau 1énh da duoc nhap tir
thiét bi di dong dén MathWorks Cloud dé xtr Iy va
sau d6 két qua s& dugc tra vé tai cira s6 nay. Dé
viéc nhap 1énh dugc thuc hién nhanh hon va dé
dang hon, chic nang “Autocomplete” cling da
duoc tich hop trong MATLAB Mobile. Néu két
qua tra vé 13 hinh anh thi MATLAB Mobile s&
hién thi hinh dnh nay ¢ dang thu nho (thumbnails)

va ngudi dung c6 thé xem hinh anh ¢ dang day du
bang cach nhan vao anh thu nhé. Bénh canh do,
voi chire ning “History” tai giao dién cira s6 1énh,
ngudi ding ciing c¢6 thé d& dang xem lai va st
dung lai cac 1énh da nhap.

il Viettel LTE @ 7:66 © 77 -

4\ MathWorks+ >> x=0:0.1:2%pi;

>> plot(x,sin(x))

EMAIL

No account? Create one!

By signing in you agree 10 our privacy policy. >> A=(123;456; 789)

Next 1

@ T L €5 000 = +
gwer rtyuiop
asdf ghj kI
& z x cvbnm &
123 @ Q  dducicn Nhip
(@) (b)

Hinh 2. Giao dién dang nhap tai khoan
MathWorks (a) va cira so 1énh (b)

3. KET QUA VA THAO LUAN
3.1 Tinh nang cia MATLAB Mobile
3.1.1 Thu thdp dir liéu tw cac cam bién

ol Viettel LTE @ 8:m

— Sensors

Acceleration

X 1.071

Y mjst 6.423

Z mys 7954

Magnetic Field

Xu

5

Y \ i L

h
Zyur /I/" 2 \ \

. . g N
Orientation ® \ P

A ) /
Azimuth -82.216 =

g 9
Pitch -42.095 =
Roll -10.596 N
Angular Velom @)
(a) (b)

Hinh 3. Giao dién tuy chon thu thap dir liéu
tir cic cim bién (a) va hé truc toa dj trén
dién thoai di dong (b)
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Vi MATLAB Mobile, ngudi dung co thé
thu thap dit liéu tir cac cam bién trén thiét bi di
dong va luu trir chung vao MATLAB Drive.
Bing cach nay, dit liéu thu thap dwoc co thé
duge xu 1y truc tiép bang MATLAB Mobile
hodc dugc xur Iy véi phién ban MATLAB duoc
cai dat trén may tinh. MATLAB Mobile hd tro
thu thap dir li¢u tir cac cam bién sau: cam bién
gia te, van tdc goc, tur truong, hudng, va vi tri.
Giao di¢n tuy chon dir li€u cam bién can thu
thap va hé truc toa do trén thiét bi di dong duoc
thé hién ¢ Hinh 3. Bén canh viéc sir dung giao
dién tuy chon dé thu thap dir li¢u tr cac cam
bién, nguoi dung ciing c¢6 thé thu thap dir liéu
bang cach str dung mét sé 1énh lién quan tir cira
s6 1énh. Mot s6 1énh lién quan dén viéce thu thap
dir liéu tir cam bién duoc thé hién ¢ Bang 1 [5].
Bang 1. Mét s6 Iénh lién quan dén viéc thu
thap dir liéu tir cac cam bién

Lénh Y nghia
Tao d6i tugng mobiledev

mobiledev dé thu thap dir liéu tir

cam bién

. . Liétkeé danh sach cac thiét bi
mobiledevlist Sz A e 1in

c6 thé truy cap dir liu dugc

disp Hién thi’ cac thudc tinh cua

doi twong mobiledev

aceellog Tra vé dit liéu gia toc

duoc thu thap

angellog Tra vé dit liéu van tdc gdc

duogc thu thap

Tra ve dir liéu tir truong

magfieldlog duoe thu thip

orientlog Tra vé dit liéu hudng

duogc thu thap

Tra vé dit lidu vi tri

poslog duoc thu thap

) Bo qua tat ca dit li¢u

discardlogs duovc thu thap

3.1.2 Thu thap anh va video
Ngoai viéc hd trg thu thap dir liéu tir cac cam
bién, MATLAB Mobile con c6 thé truy cip vao

cac may anh cua thiét bi di dong dé thuc hién
thao tac chup anh hodc quay video bang cac
may anh nay va luu trir dir liéu vao MATLAB
Drive (Hinh 4). Hon thé nita, nguoi ding con c6
thé tuy chinh mot s6 thudc tinh cta may anh bao
gom do phan giai (resolution), ty dong 1iy nét
(autofocus), va chiéu sang (flash).

[} Examples
2021/10/19 10:47

MobileSensorData
2021/10/19 10:44

2021/09/07 15:49

=
[ Published
B

IMG20211027_0827431.JPG
2021/10/27 8:27 27 MB

New Script

New Folder

Camera

Photos

Cancel

Cancel

(a) (b)
Hinh 4. Giao dién truy cip vao may anh (a)
va chup anh hodc quay video (b)

Tuong tu nhu viéc thu thap dit li€u cac cam
bién, viéc thu thap anh ciing c6 thé thuc hién
bﬁng mot s6 cau 1énh tir ctra s6 1énh. Mot s6 1énh
lién quan dén viéc cai dat may anh va thu thap
anh duoc thé hién ¢ Bang 2 [5].

Béang 2. Mot so Iénh va y nghia ciia né lién
quan den may dnh

Lénh Y nghia
Két nbi t6i may anh cua thiét

camera e an
bi di dong
Chyp anh tir may anh cua

snapshot A1 1c aA
thiét bi di dong

Céc thong tin chi tiét vé 1énh “camera” va
1énh “snapshot” dugc moéd ta tai dia chi:
https://www.mathworks.com/help/matlabmobil
e/ref/mobiledev.camera.html.
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3.1.3 Luu trit va truy cdp dir liéu voi MATLAB
Drive

Tét ca cac dir lidu duoc tao ra tur ung dung
MATLAB Mobile (dit li¢u thu thap dugc tir cam
bién, may anh va cac chuong trinh tng dung) c6
thé duoc luu trir an toan va truy cap dé dang véi
dich vu MATLAB Drive. Vi chtic nang “File”
cia MATLAB Mobile, nguoi ding ¢ thé truy
cap tat ca cac nodi dung dang dugc luu trir tai
MATLAB Drive hoac tao thém céc ndi dung va
luu chung vao MATLAB Drive.
3.2 Mgt vai huéng ing dung cia MATLAB
Mobile
3.2.1 Ung dung trong giang day cdc hoc phan
¢6 lién quan dén MATLAB

MATLAB Mobile s& rat hiru ich cho ca
nguoi day va nguoi hoc trong khi trién khai
giang day truc tuyén. Cu thé, nguoi day co thé
dé dang viét cac chuong trinh MATLAB dé
minh hoa truc tiép cho ndi dung bai giang bang
céc thiét bi di dong; va nguoi hoc c6 thé dé dang
theo doi ndi dung hoc tap trén 16p, hodc kiém
chung kién thire hoc duoc, giai cac bai tap &
nha, va cac hoat dong khac béng MATLAB chi
v6i chiée dién thoai di dong.

Done Show Data Cursor  [7]

>> s=tf('s');

Figure 1: bode(sys); margin(sys); grid on;

Bode Diagram
m = Inf, Pm = 95.2 deg (at 995 rad/s)

>> sys = 100*(0.1*s+1)/(s*(0.01%s+1))

sys =

10 s + 100

Continuous-time transfer function.

Magnitude (dB)

Gi
80
60
a0
20
>> bode(sys); margin(sys); grid on; 0
20
30

>> Enter command here. ..

Phase (deg)
]

8

10° 102 10*
Frequency (rad/s)

&

(2) (b)

Hinh 5. Ung dung MATLAB Mobile trong
day hoc truc tuyén hoc phin Ly thuyét
diéu khién tw déng: (a) nhap 1énh MATLAB
tir cira s6 1énh va (b) hién thi két qua

MATLAB Mobile hé tro ddy di kha ning tinh
toan va 1ap trinh tir co ban dén nang cao. Do do,
cong cy ndy co thé ding dé trién khai cho tat ca
cac hoc phan co sir dung dén MATLAB. Hinh 5
1a mot vi du thé hién viéc st dung MATLAB
Mobile trong tinh hudng minh hoa va kiém
chung két qua trong viéc v& biéu do Bode va
kiém tra tinh 6n dinh cua cta hé théng — mot noi
dung trong hoc phan Ly thuyét diéu khién tu
dong, thudc chuong trinh dao tao ctiia nganh Ky
thuat Co dién tir va Ky thuat diéu khién va ty
dong hoa ctua Truong Pai hoc Cin Tho.

3.2.2 Ung dung trong trién khai do dén, ludn van

Trong bdi canh day va hoc truc tuyén, cac
hoc phan 1y thuyét c6 thé d& dang trién khai. Tuy
nhién, cac hoc phﬁn dd 4n hoac luan van cua
sinh vién khdi nganh k¥ thuat thi khong hé dé
dang trién khai vi thong thuong cac hoc phan
nay can phai phan xdy dung mé hinh thyc té dé
lay s6 liéu, phan tich va thiét ké. Giai phap phd
bién dugc ap dung trong tinh huéng nay do l1a
sinh vién chi thuc hién céc d6 4n hodc luan van
theo hudng mé phong dir liéu dau vao.

Béng cach tan dyng cac cam bién co sén trén
chiéc dién thoai di dong va kha nang tinh toan
manh mé cua cong cu MATLAB Mobile, sinh
vién c6 thé dé dang xay dung cac md hinh thuc
té tai nha dé trién khai cac y tudng cho cac hoc
phan d6 4n hodc luin vin ma khéng cin phai
mua sam thém linh ki¢n, thiét bi khac, dugc thé
hién & Hinh 6.
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Counting Steps

21b matlabmobile Counting_Steps.m

~
<

1 % khoi tao dsi tugng m dai dién cho
thist bi va thu thap dir Liéu cam bién

2 % gia téc

3 m = mobiledev;

4 m.AccelerationSensorEnabled = 1;

5 m.Logging = 1;

6 %m.Logging = 0; % ding thu thip dIr liéu

7

S

w
———4

8 %truy xuit dir lidu cim bién gia tic
9 [a,t] = accellog(m);

10 x = a(:,1);

11 y = a(:,2);

12 z = a(:,3);

-

13

14 ATinh d§ 16n gia téc, chuin héa va dém
s4 budc

15 mag = sqrt(sum(x.”2 + y."2 + 2.72, 2));

16 magNoG = mag - mean(mag);

17 minPeakHeight = std(magNoG);

-

18 [pks,locs) =
findpeaks (magNoG, 'MINPEAKHEIGHT ' ,minPea .
duoc tinh buéc ‘

S

kHeight) ;
19 numSteps = numel(pks)
20

Acceleration Magnitude, No Gravity (m/sz)
o

&

21 % Vé d5 thi do 16n gia tic va céc dinh

22 plot(t,magNoG);

23 hold on;

24 plot(t(locs), pks, ‘r', 'Marker', 'v'; |

25 title('Counting Steps'); .

26 xlabel('Time (5)');

27 ylabel('Acceleration Magnitude, No 0 10 Y o
)

Gravity (m/s"2)'); Time (s)
(2) (b)

Hinh 6. Ung dung MATLAB Mobile trong
viéc xay dung ing dung dém s bude chén:
(a) chwong trinh MATLAB va (b) hién thi
két qua

Hinh 6 minh hoa cho vi¢c stt dung MATLAB
Mobile dé xay dung mot tng dung dém sb budc
chan bang cach thu thap dit liéu cam bién gia
tdc cua dién thoai di dong (nguoi dung can
mang theo di¢n thoai di dong trong qua trinh di
chuyén) va dém sé buéc chan bing ham
findpeaks tir cong cu Signal Processing Toolbox
[3]. Bén canh viéc xur 1y dit lidu tryc tiép tir nén
tang ddm may (MathWorks Cloud), dir li¢u thu
thap dugc tir cac cam bién cua thiét bi di dong
cling c6 thé dugc giri qua ung dung MATLAB
dang chay trén may tinh dé xtr 1y, hién thi va luu
trir mot cach dé& dang va thuan tién hon. Piéu
nay cling s hiru ich trong viéc st dung dir li€u
tir cac cam bién véi cac tinh ning ma MATLAB
Mobile chua hd trg ching han nhu tinh ning mé
phong (Simulink).

3.2.3 Ung dung trong viéc trién khai cdc nghién

FS

cuu chuyén sdau

Bing cich tan dung cac cong cu mo rong
(céc Toolbox) trong nhiéu linh vuc chuyén sau
khac nhau cua MATLAB va cac dir li¢u thu thap
duoc tir cac cam bién hodc may anh cua thiét bi
di dong, ngudi dung c6 thé phat trién nhiéu tmg

dung nang cao mot cach dé dang va nhanh chéng
ngay trén thiét bi di dong ctia minh. Hinh 7 1a mot
vi du cho viéc sit dung MATLAB Mobile dé
chup anh va phan loai anh chup dugc dé dang
chi v6i chua toi 10 dong 1€nh [2].

Bang cach st dung mang no-ron dugc huan
luyén san hodc huin luyén bo sung va anh chuyp
truc tiép tir dién thoai di dong, ngudi dung cb
thé dé dang trién khai nhiéu @mg dung khac
chﬁng han nhu nhan dang bénh trén tom, trén
lta, cAy 4n trai,... va dua ra cac hudng dan kip
thoi, gitip ich rat nhidu cho ngudi nudi trong.

mouse

ive Examples R2021a classify.m

1 % khoi tao dbi tuong m dai dién cho
thidt bi va chup anh

2 m=mobiledev;

3 c=camera(m);

4 im=snapshot(c, ‘manual’);

5

6 % thay di kich thutc anh va khai bdo
mang thin kinh nhén tao

7 pic = imresize(im, [227 227));

8 nnet = alexnet;

9

10 % phan loai anh vira chup duoc

11 [label, score] = classify(nnet, pic);
12

13 % hién thi anh vira chyp va kit qua phan
loai

14 image(pic);

15 title({char(label),
num2str(max(score),2)});

(@) (b)

Hinh 7. Ung dung MATLAB Mobile
trong viéc phén loai anh: (a) chwong trinh
MATLAB va (b) hién thi két qua

4. KET LUAN

MATLAB Mobile 1a mot cong cu lap trinh
va tinh toan rat hitu ich trong viéc day va hoc
truc tuyén cac hoc phan c6 st dung dén
MATLAB. Véi sy hd tro clia cong cu nay, sinh
vién c6 thé an tdm hoc tap truc tuyén chi véi
chiéc dién thoai ctia minh. Vi cac dir liéu tur
cac cam bién tich hop sin (cam bién gia toc, van
tc goc, tir truong, hudng, vi tri, va hinh anh) va
kha nang tinh toan manh mé cua MATLAB,
sinh vién c6 thé tan dung MATLAB Mobile dé
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phat trién rat nhiéu tmg dung khac nhau ching
han nhu phat hién té nga, hd trg trong viéc tim
kiém ctru hd, cac ung dung nhan dang hodc
chuin doan st dung hinh anh. Bén canh do,
MATLAB Mobile van ti¢n lgi hon nhiéu so véi
dung MATLAB cai dat trén may tinh trong cac
tinh huéng dung dé tinh toan hodc kiém chimg
céc phép tinh tir co ban dén néng cao.
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