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THIET Bl GIAM SAT VAN PONG CA NHAN
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TOM TAT

Cc thiét bi deo dupe dang la nhitng san pham dién tir tiéu diing ngay cang phé bién, dugc
nghién ciru va phat trién boi nhiéu hang néi tiéng. Mot trong nhirng chirc nang thong dung cua
ching la giam sdt van déng cua nguoi ding suot ngay. Gan ddy nhiéu thiét bi gia thap da dwoc
gioi thi¢u cho nguwoi ding. Bai bdo nay trinh bay viéc danh gia do chinh xdc ciia mét s6 thiét bi
deo duoc va phan mém g dung cai ddt trén dién thoai thong minh thong dung cé chire nang giam
sdt hoat déng dang cd trén thi truong, bao gom Miband 2, Talkband B2, Withings Pulse O2, Misfit
Shine, SmartHealth, Apple Health, iPhone Moves app, LG Health App, Android Pedometer app va
hai thiét bi do buce truyén thong. Cac phat hién va bao cao la co ich cho nhitng nha nghién ciru va
ngueoi ding dé lya chon trude khi ra quyét dinh mua va ddic biét quan trong khi duoc sir dung trong
hé thorig cham soc sirc khoe dung cong nghé di dong.

Tir khoa: Thiét bi deo duwoc; Thiét bi giam sat hoat dong; Hé thé’ng cham soc sirc khoe ding
cong nghé di dong.

ABSTRACT

The wearable devices are the popular consuming electronic products, which have been
studied and developed by many famous firms. One of their common functions is to monitor users’
physical activities of all the day. Recently many low-cost devices were introduced to users. The
article presents the evaluation of the accuracy of some wearable activity monitoring devices which
are available in the market (Miband 2, Talkband B2, Withings, Misfit Shine, SmartHealth, Apple
Health, Moves iPhone app, LG health App, Android Pedometer app and two traditional pedometer).
The findings and report are useful for researchers and users to choose before making decision to
buy, and especially important to use in the mobile healthcare system.

Keywords: Wearable devices, activity monitoring devices, mobile heathcare system.
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1. MO DAU

X2 hoi phét trién, doi song con ngudi
ngay cang duge cai thién, sic khoe tré thanh
vAn dé ma x4 hoi, gia dinh va ban than moi
ngudi quan tAm, theo doi. Tir nhu cau trén cing
vOi su phat trién cua khoa hoc, cong nghé, hang
loat cac thiét bi theo ddi, gidm sat stc khoe da
ra doi: Thiét bi do nhip tim, thiét bi do duong
huyét, thiét bi giam sat van dong,...Cac dir liu
tr nhiing thiét bi nay dugc luu trir va quan ly
trén may chu, dugc danh gia qua cac biéu dd
sttc khoe hoic qua cdc bac si chuyén mon.
Nhiéu hing cong nghé da vao cudc: Google,
Samsung, Sony, Motorola, Fitbit, Adidas,
Nike, Johnson & Johnson, Medtronic, Pebble,

.. nhdm gianh ly thi trudng thiét bi deo dugc
du bao dat gia tri 12.648 tricu USD vao nam
2018.

Hién nay, hang loat cac thiét bi giam
sat strc khoe va dién thoai thong minh gia ré
ra doi, ¢6 nhimg phan mém chay trén cac dién
thoai théng minh mién phi. Pay la diéu kién
thuan loi déi v6i nguoi Viét dé quan tm va
theo doi tét hon strc khoe ban than. Vi véy, cin
nghién ciru, danh gia do chinh xac cia mot sb
thiét bi giam sat van dong deo duoc nhim giap
ngudi ding c6 co s¢ dé lya chon thiét bi phu
hop.

2. THIET BI VA PHUONG PHAP DPANH
GIA

2.1. Thiét bi

Hinh anh cia céc thiét bi va phan mém
phuc vu thi nghiém duoc trinh bay trén hinh 1.

Tir trai qua phai: Withings Pulse 02, Mitfit Shine, Miband 2, Talkband B2, SmartHealth, Pedometer
HP-500, Pedometer HE-550, Apple health, iPhone Moves app, LG health App, Pedometer App.
Hinh 1: Cdc thiét bi va phian mém dwge danh gia d chinh xdc.

Withings Pulse O2: Thiét bi nay duoc
san xuit boi hing Withings vao nam 2014.
Ngu‘or] dung co thé tuy y hodc deo tay nhu mot
chlcc dong ho thong thuong, hodc moc vao
quan ao dang mic. D li¢u cua Withings dugc
két néi, luu trir trong dién thoai thong minh
qua Bluetooth hang ngay, hodc co thé duoc
xem truc tiép trén man hinh hién thi.

Mitfit Shine: Thiét bi nay duogc san
xuat boi hiang Misfit Wearables, ¢6 thé deo
dugc trén tay va gin trén quan, 4o, gidy dép.
Trén thiét bj khong c6 man hinh hién thi, dir
liéu s& duoc thé hién, lvu trir nho phin mém
ung dung cua Mitfit dugc cai trong dién thoai
thong minh hoic may tinh bang thong qua giao
tiép Bluetooth.
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Miband 2: Thiét bj hing Xiaomi giéi
thiéu vao thang 6 nim 2016 tai Trung Quéc. Pé
str dung hét cac tinh ndng cua chiéc smartband
nay, ban can két nbi n6 véi smartphone thong
qua phin mém Mi Fit, hd trg ca Android va
108S.

TalkBand B2: Tuong trr nhu cac thiét
bi deo hién nay, TalkBand B2 cua Huawei
ciing cung cip cho ngudi ding khé nhiéu tinh
nang hiru ich lién quan téi viéc chidm sdc sirc
khoe cho ngudi diung. Pugc trang bi con quay
héi chuyén con tich hop thém cam bién chuyén
dong 6 truc va thuit toan mdi gitip phan biét
chinh xéc timg chuyén déng nho cia chu nhan
thiét bj.

SmartHealth: Thiét bi nay dugc san
xuat boi hang Spulse. Thiét bj dugc deo trén
tay nhu ddng hd, c6 man hinh dién tir hién thi
két qua do. Dir liéu duogc cong dén hang ngay,
khéng giao tiép droc voi thiét bi thong minh
khac.

Pedometer: Thiét bj dwoc san xuit bai
hang Healthengme Trong nghién ciru nay
st dung hai thiét bj 13 Pedometer HE- 550,
Pedometer HP-500 deo trén thét lung.

Apple Health: St dung cam bién
chuyén dong cua iPhone dé giup ngum ding
theo di hoat dong thé chit cling nhu s do co
thé ctia minh. C6 kha néng tong hop thong tin
tir tit ca cac tng dung khac nhau trong iPhone
cling nhur cac thiét bi tap luyén, qua d6 dua ra
thong s sirc khée cé nhan cho nguoi str dung.

Moves app: La phin mém umg dung
mién phi tai tir App Store, dugc cai dat trén
dién thoai iPhone 6 (hodc phién ban méi hon),
chay trén hé diéu hanh iOS dwoc san xuit boi
hang Apple.
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LG Health app: Phan mém duoc cai dit
sin trén dién thoai LG G5 chay trén hé diéu
hanh Android.

Pedometer app: La phin mém g
dung mién phi tai tir CH Play, dugc cai dit trén
dién thoai théng minh GiOnee, chay trén hé
diéu hanh Androi.

Danh gia tdng quan céc thiét bi va phén
mém img dung duoc trinh bay trong bang 1.

Bang 1: Danh gia tong quan chitc ndng cdc thiét
bi va phan mém ung dung.

Thott by Démbudc chin Dokhoangeich  Docalore  Theo b gdc ngu D didm Do &) cao Bhsctouth
Wehngs Pulse 02 X X X X X X X
M Shine X X X X X
Xoom M) Band 2 X X X X X
Huawei Tak Band X X X X
SmartHeakh X X X
Pedometer HP-S00 X X X
Pedometer HE-$50 X X X
Moves App X X X X X
Heakh App X X X X X
LG Hesth X X X X
Pedometer App X X X

2.2. Phwong phap danh gia a9 chinh xac

Céc thiét bi néu trén dugc mua sim d¢é
tlen hanh thi nghiém danh gia, con cac phan
mém ung dung Apple Health, Moves App, LG
Health App, Pedometer App thi dugc tai vé
mién phi va cai dat vao dién thoai thong minh
phut hop. Muc dich cua thi nghlem 14 danh gia
d6 chinh xédc cua thiét bi bang cach ghi nhan
s6 budc va quang dudng di, két qua nay dugc
so sanh voi gia tri quy chiéu 1 sé budc nguoi
tham gla dém dugc va quang dudng v4i khoang
cach co dinh cho trude. Ngudi tham gia thi
nghiém mang tit ci cac thiét bi vao ngudi, di

mot quang duong cé khoang cach 400m duoc
vach san. Gia trj do tur thiét bi va gia tri dém
dugc ghi lai qua méi 14n di [11, [2].

3. KET QUA THi NGHIEM

Béng 2, thé hién két qua cia mdi ngudi
tham gia cling nhur gia trj trung binh cga nhiing
nguoi tham gia (Ng) trén céc thiét bj giam st.
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N 14 sb lan thi nghiém trén moi nguoi tham gia
duoc ghi lai. Béo cdo tinh toan céac gia tri trung
binh va do léch chuén std (twong tmg véi d tin
cdy 95%) cua cac gia tri dugc ghi lai cling nhur

cach). Khi do budc, gia tri quy chiéu duoc xac
dinh 14 gi4 tri dém duoc tir nguoi tham gia thi
nghiém [1], [2]. Con khi do khoang cach thi
gia tr} quy chiéu 1a khoang cach 400m duoc

sai s twong dbi gitra gia tri quy chiéu va gia tri
do duoc tir thiét bi (ca do budc va do khoang

cho san.

Bdng 2: Panh gia do chinh xdc cua cdc thiét bi giam sat van dong

BANG PANH GIA DO CHINH XAC CUA CAC THIET BI GIAM SAT VAN DONG (D6 tin ciy 95%)
KHOANG CACH (400 m)

BUGC Bl

TR L
Gia triquy .. tri do trung

Ng (N) chicu trung binh < 1.96std
binh

Ngl(12) 604,83 641,58+ 201,90
. Ng2(12) 562,67 507.83 + 113,75
Miband 2 N: 3 212) 533,67  527.67 + 2295
TB 567,06 559,03 + 89.49

Ngl(12) 604,83 639,64 + 50,88

Talkband g2 Ng2(12) 562,67 578.99 i 37.01
Ng3(12) 533,67 546,49 + 54,73

TB 567,06 587.71 + 45,08

Ng 1 (12) 60483 610,08 + 22,73

Withings Ng 2 (12) 562,67 55892 + 55,57
Pulse O2  Ng3(12) 533,67 521,33 + 39,12
TB 567.06 563,44 + 8271

Ng1(12) 604,83 556,33 + 1618

g e s Ng 2 (12 562,67 554,08 + 92,88
Misfit Shine NZ 3 212; 533,67 532,17+ 5125
TB 567,06 547,53+ 110,61

Ng 1 (12) 604,83 578,67 + 54,29

Ng2(12) 562,67 624 + 141,67

Smart Health - 5 12) 53367 56325+ 3061
TB 567,06 588.64 = 100,77

Ng 1 (10) 604,83 668,92 + 74.66
Pedometer  Ng 2 (10) 562.67 632,67 + 169,76
(HE-550)  Ng3(10) 533,67 562,92 + 37,86
TB 567.06 621,50 = 137,50

Ng 1 604,83 620,67 £ 56,77

Pedometer Ng 2 562.67 578,00 =+ 74,06
(HP-500)  Ng3 533,67 538.83 + 38,06
B 567,06 606,56 + 87,21

Ng 1(12) 604.83 640,30 + 81,68

Iphone Health Ng 2 (12) 562,67 592,98 + 15,75
App Ng3(12) 53367 528,98 + 62,68

TB 567.06 587,42 + 55,03
Ng 1 (12) 60483 635,00 + 83,22

iPhone Moves Ng2(12) 562.67 602.25 + 102,51
App Ng 3 (12) 533.67 559,83 + 79,95
B 567,06  599.03 + 10596

Ng 1 (12) 60483 606.84 + 15,55

Ng2(12) 56267 553,73 + 88,33

LG Health APP (. 3 (17) 533,67 53646+ 899
™B 567.06 565,68 + 39,84

Ng 1 (12) 604,83 610,67 £ 19.76

Ng2(12) 562,67 553,5 = 73,05

Pedometer App - 4 (1) 533,67 536,67 %5733
B 567,06 566,94 + 8248
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binh + 1,96std

12,56+23.32%
10,55 +18.34%
1,92 + 2.74%
834 +9.72%
5,71 + 8,30%
3,31 +537%
5,01 + 4.68%
468 + 3,29%
1,57 = 1,82%
1,96 = 4,59%
3.80 + 8,88%
2.44 + 6,02%
937 = 23,7%
6,84 + 6,08%
3,07 = 5,94%
6.43 + |5,039fn
4,65 + 8,06%
16 £ 21,5%
7,22 + 9,35%
9,29 £ 16,93%
10,66 + 14,18%
12,18 = 23.44%
6,07 + 12,05%
9,64 + 17,55%
3.79 £ 6,00%
2,65 + 6,32%
1.44 + 2.07%
396 +:5,37%
6,02 + 14,65%
539 % 2.67%
4,63 + 7,28%
535+ 4.78%
7,99 + 8,33%
823+ 10,35%
545 + 8,92%
722+ 931%
1,57 + 1,58%
6,46 + 8,349,
0,66 + 1,25%,
2.90 + 3. 56%,
1,16 + 2. 59%,
2,39 + 8.51%
345 + 4,74%
2,33 £ 595%

Sai 56 twong déi trung  Gia trj do trung

binh =+ 1,96 std

0,33 = 0.15
030+ 0,12
035+0,11
0,33 += 0,07

603,33 = 55,64
53583 + 42,16
514,67 = 3928
55128 = 87.55
383,33 + 96,49
375+ 121.83
366,67 = 95,51
375.00 = 108,62
33542 + 91,09
41583+ 210
322,00+ 0
357,75 + 152,74

526,67 + 80,31
500,83 + 66,58
436,67 + 76,75
488,06 + 104,54
0.34 + 0,04
0.36 + 0,06
031 + 0,02
0,34+ 0,03
475,00 + 147.75
466,67 + 127,65
416,67 + 113,17
452,78 + 13649

415,33 + 18,11
383 335151
368,67 + 38.89
389,11 + 5396
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Sai sé trong déi

trung binh = 1,96std

16,67 + 38,15%
25,00 = 29.,55%
16,67 + 1836%
1944 = 15.29%

50.83 = 1391%
33.96 + 10.54%
28,67 = 9.82%
37,82 + 21,89%
833 +24.11%
1042 = 2523%
8,33 £ 12,76%
9,03 + 23.87%
19,6 + 0,71%
2346 = 23,52%
19,5 = 0%
20.85 + 13.44%

31.67 + 20,08%
2521 = 16,64%
9.58 + 1831%
22,15 £25,67%
14,17 = 9.87%
10,83 + 15.82%
2345+ 5,68%
16,15+ 7.77%
18,75 =+ 36.93%
16,67 £ 31.91%
833 = 24,13%
14,58 £ 31,81%

3,83 + 4,53%
525+ 11,09%
7,92 + 943%
5,67 + 9,19%
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Tir két qua thi nghiém, 3 thiét bj c6 két
qué do bude chinh x4c nhit 1a LG Health app
(LG G3), Pedometer App (GiOnee) va vong
deo tay Whithings véi d6 chinh xac 1an lugt
142,90 + 3,56%, 2,33 + 5,95%, 2,44 + 6,02%.
Cac thiét bi sir dung trong thi nghiém c6 sai
s6 do khoang cach dao dong tir 9 - 37%, do
d6 phan giai cua thiét bj 16n trong khi quing
duong thi nghiém chi ¢6 400 m.

4. KET LUAN

Tir thi nghiém trén ¢6 the thiy ring,
néu ngudi dung khéng c6 yéu cau do chinh
xac cao, muodn sir dung phin mém mién phi
do budc di, khoang cach va khéng c6 nhimg
yéu ciu khac, theo doi khong thudng xuyén thi
c6 thé sir dung cac phin mém cai dit trén dién
thoai nhu LG Health App, Pedometer App.

Déi voi ngudi ding c6 yéu ciu do chinh
X4c cao va nhiéu chtc ning hon nhu theo doi
gidc ngu, nhip tim,...va theo doi thudng xuyén
nén lya chon mua cac thiét bj nhu Misfit Shine,
Withings Pulse O2.

ISSN 0866 - 7056

www.cokhivietnam.vn

Viéc danh gia mot s thiét b1 giam sat
vén dong deo dugc 1a tién dé dé tiép tuc danh
gia mot sb thiét bi theo ddi suc khoe (dudng
huyét, huyét ap, tim mach,....) cd nhéan trong
tuong lai phuc vu hé thong cham soc sirc khoe
dung cong nghé di dong mHealth.

Nghién ciru nay duoc thuc hién tai
Phong Thi nghiém Trong diém Diéu khién sb
va Ky thuat Hé thong, vOi su tai trg cua Pai
hoc Quoc gia TP. H6 Chi Minh trong khuoén
khé dé tai ma sb: B2015-20b-01. Cac tac gia
xin chén thanh cdm on. <
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