(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0049910

(51)202201 A61B 5/00 (13) B

(21) 1-2023-01672 (22) 17/08/2021

(86) PCT/CN2021/112892 17/08/2021 (87) WO 2022/037555 24/02/2022

(30) 202010834214.4 18/08/2020 CN

(45) 25/08/2025 449 (43) 26/06/2023 423A

(73) HUAWEI TECHNOLOGIES CO., LTD. (CN)
Huawei Administration Building, Bantian, Longgang District Shenzhen, Guangdong
518129, P. R. China

(72) LI, Jing (CN); ZHANG, Yue (CN).

(74) Cong ty TNHH mot thanh vién S¢ hitu tri tu¢ VCCI (VCCI-IP CO.,LTD)

(54) PHUONG PHAP THU THAP DU LIEU SINH LY HOC, THIET BI BIEN TU,
PHUONG TIEN LUU TRU POC BUGC BOI MAY TINH VA HE THONG CHIP



(21) 1-2023-01672
(57) Sang ché dé cap dén thiét bi va phwong phap thu thap dit ligu sinh 1y hoc, va
thiét bi deo (100), va c6 thé 4p dung cho cac k§ thuét thu thap dit liéu. Phuong
phép nay bao gdm: khi dwoc phét hién ring ngudi ding di vao gidc ngd, nhan
dang ring s6 14n thir nhat ma ngudi dung di vao gidc ngt thoi gian dai trong chu
ky thoi gian thir nhét c6 nhd hon ngudng sbé 14n hay khéng; khi ngudng cta s 1an
thir nhAt nhd hon ngudng sb 14n, kich hoat cam bién thi nhét, va thu thap di liéu
sinh 1y hoc thir nhét ctia ngudi ding bang céch sir dung cam bién thir nhat; khi
dugc phat hién réng ngudi ding thirc day, v6 hiéu hoa cam bién thi nhét. So véi
viée gift cam bién lién quan duoc kich hoat ca ngdy, phuong phép nay cé thé giam
mdt lwong 16n céng viée thu thap cam bién. Ngoai ra, vide dit ngudng s6 1an lam
cho viéc kich hoat cam bién lién quan cho gidc ngu thoi gian ngén it c6 kha ning
x4y ra hon. Do d¢, theo phwong phap nay, khéi lugng céng viée cia thu thap dit
lidu sinh 1y trong gidc ngt thoi gian dai béi cam bién c6 thé dugc giam ciing nhu
muc tiéu thu dién nang, dé tiéu thu dién it hon va thoi luong cia thiét bi deo (100)

dai hon.
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Linh vue k§ thuat dwoc dé cap

Sang ché nay lién quan dén linh vuc k¥ thuat thu thap dir liéu, va cu thé,

dén phuong phép thu thap dir lidu sinh 1y hoc va thiét bi, va thiét bi deo.

Tinh trang k§ thuit ciia sang ché

Ngti 1a mét trong nhing hoat déng sinh 1y quan trong nhat ciia con ngudi.
Nghién ctru chi ra rang mot sb luong 16n ngudi gip rac rdi vé gidc ngu va thim
chi 14 vAn d& mét ngi. Do dé, diéu quan trong 1a phai thuc hién chinh xé4c viéc
theo ddi gidc ngtl dé giﬁp ngudi ding hiéu rd hon vé tinh trang gidc ngt cta ho.
Pé thuc hién theo doi giéc ngu, trong k¥ thuat hién tai, cdc cam bién c6 thé thu
thap dir liéu sinh ly dugc xur 1y trong cac thiét bi deo dugc nhu vong deo tay hodc
ddng hd va cac cam bién nay duoc st dung dé thu thap dit liéu sinh 1y hoc cta
nguol dung. Sau do, céc viéc phan tich dugc thuc hién dua trén dir liéu sinh 1y
duoc thu thap, dé thuc hién theo ddi gide ngt cho cac ngudi dung.

Gi4c ngu c¢6 thé dugc phan loai thanh gidc ngt thoi gian dai va gidc nga
thoi gian ngén. Gic ngu thoi gian dai, vi du, giic ngt ban dém, nghia la khoang
thoi gian ngt dat dén ngudng khoang thoi gian cu thé. Gidc ngu thoi gian ngin,
gidc ngli ngin va ngu trua 1 vi du, nghia la khoang thoi gian ngt 1a ngén va khong
dat dén ngudng khoang thoi gian cu thé. Gidc ngu thoi gian dai 1a cach chinh ma
ngudi ding nghi ngoi, va ciing 13 loai gidc ngli ma ngudi ding quan tim nhét. Véi
khoang thoi gian ngu dai, gidc ngh thoi gian dai cung clp cho cac thiét bi deo
quyén truy cap dé phat hién luong 16n dit liéu tir ngudi ding trong gidc ngu, va

c6 thé thyc hién viée phén tich gidc ngu dugce tinh chinh. Phén tich giic ngu dugc
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tinh chinh duogc thuc hién dya trén gidc ngt thoi gian dai, va diém sb chét luong
gidc ngu va cdc dé xuét duoc cung cip. Piéu nay gitp nguoi ding nhan biét vé
tinh trang gidc ngi va thue hién cac cai tién c¢6 muc tidu.

Pé thuc hiéri theo d&i gidc ngt thoi gian dai, trong k§ thuat hién tai, cac
cam bién lién quan trong cac thiét bi deo duoc kich hoat lién tuc, va dit liéu sinh
1y hoc cua nguoi dung dugc thu thap lién tuc. Sau do, dit liéu sinh 1y hoc trong
giéc ngu thoi gian dai dugce nhin dang tir dit liéu sinh ly hoc dugc thu thap va
phén tich. Theo céach nay, viéc thu thdp dir liéu sinh Iy hoc trong gidc ngu thoi
gian dai clia ngudi ding c6 thé duoc thuc hién, va theo doi gide ngli cho nguoi
ding c6 thé duoc thuc hién. Tuy nhién, ca viéc thu thap dir li€u sinh ly hoc va
theo do6i giéc ngu déu yéu cau murc tiu thu dién ning cao. Két qua la, thiét bi deo

tiéu thu dién sém vai thoi luong pin ngan, va trai nghiém nguoi dung 1a kém.

Ban chit k§y thuit ciia sang ché

Dura trén vin d& ndy, cdc phuong 4n ctia sang ché @& xuat thiét bi va
phuong phéap thu thap dit liéu sinh ly hoc, va thiét bi deo, dé giai quyét van dé,
trong k¥ thuéat hién tai, vé muc tiéu thu dién nang cao dé thu thap dit liéu sinh ly
hoc ctia ngudi ding trong gide ngd thoi gian dai.

Khia canh thir nhét cta sdng ché nay cung cip phuong phép thu thap dix
~ lidu sinh 1y hoc, duoc 4p dung cho thiét bi deo bao gdém cam bién thir nhét, va
phuong phép nay bao gdm: | .

phét hién xem ngudi ding c6 di vao gidc ngd hay khong;

nhan dang, khi duoc phat hién ring ngudi ding di vao gidc ngd, sb 1an
thr nhit ma ngudi ding di vao gidc ngt thoi gian dai trong chu ky thoi gian thi
nhét c6 nhé hon ngudng sé‘lﬁn hay khong; |

phat hién ring ngudi ding cé thirc day hay khéng;

khi ngudng cta sb 14n thir nhat nho hon ngudng s6 1an, kich hoat cam
bién thir nhét, va thu thap dit liéu sinh Iy hoc thir nhit clia ngudi ding bang cach
sir dung cam bién thi nhét; va

khi dugc phét hién ring ngudi ding thirc day, v hiéu hoa cam bién

2
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thir nhét.

Theo phuong 4n cia sang ché, trong chu ky ma trong d6 theo déi giac
ngu van duogc kich hoat, cam bién khong dugc kich hoat lién tuc, nhung viéc theo
déi di vao gidc ngt duoc thuc hién lién tuc trén ngudi ding. Khi dugc phat hién
rang ngudi ding di vao gidc ngf, duge xac dinh rang s 1an ngudi ding trong gidc
ngt thoi gian dai trong chu ky thdi gian thir nhat gin day c6 dat ngudng sb 1an
hay khong. Ngoai ra, cam bién chi duoc kich hoat khi ngu’6°ng s6 14n khong dat,
dé thu thép dir liéu sinh 1y hoc clia ngudi ding. Ngoai ra, khi ngudi dung dang
ngu, viée theo doi thirc day tiép tuc dugc thue hién trén nguoi dung, va cam bién
bi v6 hiéu hoa khi duoc phat hién ring ngudi ding thirc ddy. Chu ky thdi gian thir
nhét 12 chu ky thoi gian qué khit, va pham vi chu ky thoi gian cu thé ¢ thé duogc
thiét dit béi nguoi co hiéu biét trung binh trong linh vuc k¥ thuét nay dua trén
tinh hubng thuc té.

Trong cudc sdng va cbng viéc binh thudng, ngudi ding & trong trang
thai tinh tdo hdu hét thoi gian. Do d6, so véi viée giff cam bién lién quan dugc
kich hoat ca ngdy, phuong 4n nay cia sang ché c6 thé giam luong 16n cong viée
thu thdp cam bién va muc tiéu thu dién ning. Ngoai ra, thiét dit ngudng sb 1an
duoc thiét 1ap ¢6 thé tranh truong hop trong d6 viée thu thap dit liéu sinh 1y dugc
thue hién hidu qua trong tit ca chu ky ngt ctia ngudi ding, va 1am cho kich hoat
cém bién lién quan dén gidc ngd thoi gian ngan it c6 kha ning xay ra. Do d6, trong
phuong an cua sang ché, khéi lwong cong viée cia thu thap dit lidu sinh 1y trong
gidc ngu thoi gian dai bdi cam bién c6 thé dugc giam cling nhu tiéu thy dién ning,
dé tiéu thu dién thap hon va tubi tho ctia thiét bi deo dai hon.

Trong céach thic cé thé dwoc thuc hién thir nhét cta khia canh thi nhét,
buée nhan dang, khi duge phét hién ring ngudi dung di vao gifc ngy, ring sb 1an
thir nhit ma ngudi ding di vao gidc ngi thoi gian dai trong chu ky thdi gian thir
nhit c¢6 nhé hon ngudng sb 14n hay khong bao gdm:

nhén dang, khi dugc phat hién ring nguoi diing di vao gidc ngi, ring
thoi diém di vao gidc ngt ¢6 ndm trong chu ky thoi gian thir hai hay khéng; va

khi thoi diém di vao gidc ngii ndm trong chu ky thoi gian thi hai, nhén
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dang riang sb 1an thi nhit ma ngudi ding di vao gidc nga thoi gian dai trong chu
ky thoi gian thir nhét c6 nhé hon ngudng sb 14n hay khong.

Thiét bj deo c6 thé thu dwoc dit liéu lich sir gidc ngl coa gidc ngn thoi
gian dai clia ngudi ding. Trong truong hop nay, theo phuong 4n cla séng ché,
pham vi thoi diém di vao gidc ngt (cu thé 13, chu ky thoi gian thit hai) cia chu ky
gidc ngti thoi gian dai thuc té ciia ngudi ding duoc uée lugng trude dua trén théi
quen gidc ngt thoi gian dai cia ngudi ding. Trong chu ky ma trong d6 viéc theo
doi giéc ngt van dugc kich hoat, cam bién khong duoc kich hoat lién tuc, nhung
viéc theo doi di vao giéc ngd dugc thuc hién lién tuc trén nguoi dung. Khi duge
phat hién ring ngudi ding di vao gic ngl, duoc x4c dinh ring thoi diém di vao
gidc ngl c6 nim trong pham vi thoi diém di vao gidc ngl hay khong. Khi thoi
diém di vao gidc ngt ndm trong pham vi thoi diém di vao gidc ngn, didu nay chi
ra réng gidc ngl c6 kha ning 16n 12 gidc ngt thoi gian dai. Do d6, dugc x4c dinh
rang s6 14n ngudi ding trong gidc ngl thi gian dai trong chu ky thoi gian thk
nhét c6 dat ngudng sb 14n hay khéng. |

Puogc xem xét rang trong cudc sdng thuc té, gidc ng thoi gian dai 14
hanh vi cuc ky thuong xuyén ddi véi ngudi ding. Do d6, theo phuong 4n clia sang
ché, dit liéu lich str gidc ngt ctia ngudi ding dugc phén tich dé thu nhan mét cach
thich nghi pham vi thoi diém di vao gidc ngti ma ngudi ding d& quen, sao cho
viéc gidc ngi cta ngudi ding c6 thé 13 gidc ngi thoi gian dai hay khong 6 thé
duoc phan biét chinh xac. Do dd, theo phuong an cta sang ché, viéc kich hoat
cam bién duoc x4c dinh dua trén ba didu kién: ngudi ding c6 di vao gidc nga hay
khéng, thoi diém di vao gifc ngl c6 nim trong pham vi thoi diém di vao gibe ngt
ma ngudi ding d3 quen hay khong, va luong thoi gian ctia gide ngt thoi gian dai
trong chu ky thoi gian gin day c6 dat ngudng sb 1an hay khéng. Muc dich cta
ngudi ding méi 14n ngudi ding di vao gidc ngl ¢6 thé dugce nhan dang chinh x4c,
dé thuc hién viéc nhan dang chinh x4c cho gidc ngu thoi gian dai. Do d6, c6 thé
tranh hi€u qua truong hop ma trong d6 viéc thu thap dir liéu sinh 1y hoc dugc thuc
hién trén tit ca chu k¥ ngt cta ngudi ding, va x4c suét kich hoat cam bién lién

quan cho gifc ngd thoi gian ngén gidm di. Mre tiéu thu dién ning cho viéc thu
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thap dir li€u sinh 1y hoc c6 thé dugc giam.

Duva trén cach thirc cé thé duoc thuc hién thi nhét cia khia canh thi
nhét, trong cach thirc c6 th duoc thuc hién thit hai ctia khia canh thit nhat, truéce
khi nhan dang ring thoi diém di vao gidc ngi ¢é ndm trong chu ky thoi gian thir
hai hay khéng, phuong phép nay con bao gdm:

thu nhan dit liéu lich st gifc ngd cta ngudi dung trong chu ky thoi
gian tht ba; va

phan tich di liéu lich st gidc ngi, dé& thu duge chu ky thoi gian thi
hai.

Theo phuong an cua sang ché, dit liéu lich sir giic ngd clia nguodi ding
trong chu ky thoi gian qué khir (nghfa 13, chu ky thoi gian thir ba) duoc thu nhén.
Dua trén viéc thu nhan dit lidu lich st gidc ngi, trong phuong 4n ciia sing ché, dit
liéu lich st gifc ngd dwoc phén tich, dé thu dugc pham vi thoi diém di vao gibc
ngt ma trong dé ngudi ding di vao gidc ngh thoi gian dai hang ngdy. Theo cach
ndy, viéc nhan biét thich tmg théi quen di vao gidc ng ctia ngudi ding duge thue
hién, d& pham vi thoi diém di vao giic ngl dugc ap dung nhidu hon cho nguoi
ding. Do d6, viéc phat hién di vao gide ngi cho gidc ngh thoi gian dai 14 chinh
xac va tin cdy hon.

Dua trén cach thirc éé thé duge thuc hién thit hai ctia khia canh thir nhét,
trong céch thuc cd thé duoc thuc hién thi ba ciia khia canh tha nhét, phan tich dix
lidu lich st giAc ngt, dé thu duoc chu ky thoi gian thit hai bao gbm:

phén tich dit liéu lich str giéc ngu, dé thu nhén di liéu chu ky thoi gian
ngt duoc két hop véi k 14n ngi ma trong d6 ngudi ding ngl trong khoang thoi
gian ngd 1au nhét mdi ngay va trong chu ky thoi gian tht ba, trong d6 k bang
ngudng sb 1an;

chon ra, tir dit liéu chu ky thoi gian ngd, dit liéu chu ky thoi gian nga
ma két hop v&i chu ky thoi gian ngt ¢6 khoéng thoi gian nghi 16n hon hozc bang
ngudng khoang thoi gian, va doc thoi diém di vao gidc ngl bao gdm trong mbi
doan ctia dit liéu chu ky thoi gian ngt dé chon; va

phan tich thoi diém di vao gide ngit dugc doc, d& thu duge chu ky thoi
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gian th hai.

Theo phwong 4n cila sang ché, trang thai gidc ngth mdi ngay trong chu
ky thoi gian th ba dugc phén tich mot cach tuong tmg, dé thu duoc dit liéu chu
ky thoi gian ngt ¢6 s6 luong 14 ngudng cia sb 1an khoang thoi gian ngd 14u nhit
mbi ngay. Sau do, qué trinh chon dugc thuc hién béng cach st dung ngudng
khoang thoi gian, dé thu dugc dit liéu chu ky thoi gian ngi trong gidc ngl thoi
gian dai thue té mbi ngdy trong chu ky thoi gian thir ba. Cudi cing, thoi diém di
vao gidc ngl duoc tach tir dit lidu chu ky thoi gian ngd, va thoi diém di vao gidc
ngt dugc phén tich, dé thu duoc chu ky thoi gian thit hai. Do d6, theo phuwong 4n
cua sang ché, viéc nhan biét thich nghi va tach chinh xac dbi v6i thoi diém ma tai
d6 ngudi ding di vao gidc ngt thoi dai mbi ngdy 6 thé duoc thuc hién, d& viéc
phat hién di vao gidc ngti cho gidc ng thoi gian dai 13 chinh x4c va déng tin cay
hon.

Dua trén cach thirc c¢6 thé dugc thuc hién thit ba cta khia canh thir nhét,
cach thirc c6 thé dugc thyuc hién th tu cia khia canh thtr nhét, sau khi dit liéu chu
ky thoi gian ng duge chon, phuwong phép nay con bao gdm:

thu nhan khoang thoi gian ngu tuong mg voi dit 1iéu chu ky thoi gian
ngu dugc chon, va cdp nhat ngudng khoang thoi gian dua trén chu ky thoi gian
ngu.

Ngudng khoang thoi gian dugc cip nhat bang cach sir dung dit liéu lich
str gidc ngt, dé gia tri cia ngudng khoang thoi gian c6 thé duoc thich tmg véi théi
quen ngu thuc té ctia ngudi ding. Do d6, trong qua trinh ctia nhén dang gidc ngt
thoi gian dai cia ngudi ding, d6 chinh x4c ciia nhén dang gic ngi thoi gian dai
ctia ngudi ding c6 thé cao hon, dé thoi diém kich hoat cam bién duoc chon chinh
xac hon, va kha nang kich hoat cam bién béi cac 161 duoc giam bat. Do d6, mic
tiéu thu dién ning dé thu thap dit liéu sinh 1y hoc clia ngudi ding trong gidc nga
thoi gian dai c6 thé dugc giam.

Dua trén cach thie thuc hién c6 thé thir nhat dén tht tu cta khia canh
tht nhét, trong cach thic cé thé duoc thuc hién thir nim ca khia canh thi nhét,

phuong phép nay con bao gdm:
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khi dwoc phat hién ring ngudi ding thirc day, thu thap sb liéu théng
ké khoang thoi gian thir nhét kéo dai tir thoi diém ma tai ¢6 nguoi ding di vao
gidc ngt t61 thoi diém ma tai d6 nguoi ding thirc day;

khi khoang thoi gian thir nhét 16n hon hoic bing ngudng khoang thoi
gian, x4c dinh ring gidc ngt 13 gidc ngd thoi gian dai, va cép nhat s6 1an thit nhét.

" Theo phwong 4n ctia sang ché, sau khi dugc xac dinh rang gidc ngt 13
gifc ngn thoi gian dai, sé 14n thir nhit dugc cap nhat kip thoi, dé bao ddm d6 chinh
xé4c cia s 14n thir nhit.

Dua trén cach thic c6 thé duoc thuc hién thr nim cia khia canh thi
nhét, trong céach thuc co thé thuc hién thir séu cta khia canh th nhét, phuong
phép nay con bao gdm:

Khi khoang thoi gian thit nhAt 16n hon hoic bing ngudng khoang thdi
gian, phén tich dit liéu sinh 1y hoc thit nhét dugc thu thap lan nay, dé thu duoc dit
lidu phén tich gic ngn tuong g, dé theo dai gidc ngd thoi gian dai duge thuc
hién.

Dua trén cach thic thuc hién cé thé thr nhét dén th tu cta khia canh
thir nhét, trong cach thirc cé thé dugc thuc hién thi bay cia khia canh thir nhét,
phuong phép nay con bao gdm: ‘

khi dugc phat hién ring ngudi dung thirc day, thu thap sb liéu théng
ké khoang thoi gian thtr nhét kéo dai tir thoi diém ma tai d6 ngudi dung di vao
giéc ngl t6i thoi diém ma tai d6 nguoi ding thirc day;

khi khoang thoi gian thir nht nho hon ngudng khoang thoi gian, phat
hién ring ngudi ding c6 di vao gide nga hay khong;

khi dugc phat hién ring ngudi ding di vao gidc ngu, phat hién ring
ngudi ding c6 thire day hay khéng, kich hoat cam bién thi nhét, va thu thap di
liéu sinh Iy hoc thi hai ciia ngudi ding bang cach st dung cam bién thr nhit; va

khi dwoc phat hién ring ngudi ding thic ddy, v6 hidu hod cam bién
thtr nhat.

Theo phuong an cia sang ché, dé ngin truong hop ma trong d6 ngudi

dung can vao lai giac ngu thoi gian dai bai vi gidc ngt thoi gian dai cia nguoi
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dung bi gidn doan khéng thé dugc nhin dang, khi nhén dang réng khoang thoi
gian gidc ngl ciia ngudi ding nhé hon ngudng khoang thoi gian, cAm bién duoc
thiét 14p @8 duogc kich hoat khi ngudi ding thyc hién hanh vi di vao gidc ngt tiép
theo. Cu thé, trong truong hop nay, xac dinh nguc‘yi dung c6 trong pham vi thoi
diém di vao gidc ngt hay khéng va ngudng sb 14n dat duoc khong con duoc thue
hién, nhung cam bién duge kich hoat truc tiép khi dugc phat hién rﬁng ngudi ding
di vao gidc ngd, va dit liéu sinh Iy hoc cia ngudi ding dugc thu thap. Theo phuong
4n ndy cta sang ché, ngay ca khi ngudi ding bi gian doan béi yéu t& gay nhibu
nhu 13 tiéng on trong gidc ngl thoi gian dai, viéc thu thap dir liu sinh 1y hoc c6
thé duoc thuc hién trén ngudi dung kip thoi khi ngudi dung di vao lai gidc ngu
thoi gian dai. Theo cach nay, viéc thu thdp dir liéu sinh ly hoc dugce thuc hién
trong gidc ngt thoi gian dai 13 chinh x4c va dang tin cy hon.

Dua trén céch thic c6 thé dugce thuc hién thit ba hodic thit tu cia khia
canh thir nhat, trong cach thirc thyre hién c6 thé thir tdm ctia khia canh tht nhét,
budc thu nhan dit liéu lich sir gide nghl ctia nguoi ding trong chu k¥ thoi gian thir
ba bao gdm:

nhén dang loai chu ky thoi gian cta chu ky thoi gian hién tai, dé thu
duge loai thi nhit;

chon ra, tir chu ky thoi gian thit ba, chu ky thoi gian thir tu c6 loai chu
ky thoi gian 13 loai thir nhat; va

thu dwogc dit lidu lich str gidc ngl trong chu ky thoi gian thir tu.

Theo phuong 4n ciia sang ché, khi chu ky thoi gian di vao gidc ngt dugc
phén tich, chu ky thoi gian (nghia 13, chu ky thoi gian thi tu) ctia loai chu ky thoi
gian ma thudc chu ky thoi gian hién tai duge lya chon tir chu ky thoi gian qué khu,
va dir lidu lich st gidc ngll trong cdc chu ky thoi gian duoc thu thap trong cach
thirc duoc nhdm muc tiéu. Do dé, theo phuong an cia séng ché, pham vi thoi diém
di vao gilc ngi ¢6 thé dugc phan tich dya trén loai chu ky thoi gian ma chu ky
thoi gian hién tai thudce vé, dé thuc hién chinh xac viéc hoc va x4c dinh théi quen
ngu cia nguoi dung. Theo cach nay, theo phuong an cia sang ché, viéc nhan dang

gidc ngti thoi gian dai ctia ngudi ding chinh x4c hon, va cam bién duge kich hoat
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chinh xac va khoang thoi gian hiéu qué hon.

Dua trén cach thic c6 thé dugc thuc hién thir ba hodc thi tu cta khia
canh th nhét, trong cach thirc co thé duoc thuc hién thi chin cia khia canh thi
nhét, budc phén tich dit lidu lich st gidc ngu, dé thu dugc chu ky thoi gian thir hai
bao gdm:

chia chu ky thoi gian thir ba thanh nhiéu tip hop ciia chu k¥ thoi gian,
va trich xuét di 1iéu con vé gidc nghi cia mbi chu ky thoi gian duge dit tir dit lidu
lich str gidc ng, trong d6 m&i chu ky thoi gian duge dit bao gdm cac chu ki thi
gian cua cung mdt loai chu ky thoi gian, va céc tdp hop chu ky thoi gian khéac
nhau duoc két hop véi céc loai chu ky thoi gian khéc nhau; va

phan tich 14n lugt di liéu con vé gidc nga dugc két hop véi méi tap
hop chu ky thoi gian, dé thu dugc chu ky thoi gian thit hai dugc két hop 14n luwot
v6i moi loai chu ky thoi gian; va

mot cach tuong mg, budc nhén dang, khi dugc phat hién rang ngudi
ding di vao gifc ngy, thoi diém di vao gide ngi cb trong chu ky thdi gian thit hai
hay khong bao gom:

khi duge phét hién ring ngudi ding di vao gidc ngd, nhan dang loai
chu ky thoi gian cia chu ky thoi gian hién tai, dé thu duoc loai tht hai; va

thu nhéan chu ky thoi gian thir hai két hop vdi loai thir hai, va nhan
dang thoi diém di vao gifc ngu c6 trong chu ky thoi gian thit hai hay khéng.

Theo phuong 4n cla séng ché, mbi lan dit liéu sinh 1y hoc clia ngudi
ding trong gidc ngt thoi gian dai dwoc thu thap thanh cong va dit liéu lich st gidc
ngt dugc cip nhat, théi quen di vao gidc ngli cia ngudi dung trong mdi loai chu
ky thoi gian dugc phan tich kip thoi, ¢ thu duge pham vi thoi diém di vao gidc
ngi cla nguoi dung trong mdi loai chu ky thdi gian va thue hién hoc thich tmg
v6i théi quen di vao gidc ngh ctia nguodi dung. Tuy nhién, trong phuong 4n duge
thé hién trén FIG.3, sau khi phat hién ring nguoi dung di vao gidc ngy, trong S3 02,
thoi diém di vao gidc ngn c6 thé duoc xéc dinh chi bang cach doc pham vi thoi
diém di vao gilc ngt ctia loai chu ky thoi gian ma dugc phan tich chu ky thoi gian

hién tai thudc v&. Do d6, theo phwong 4n ciia sang ché, nhin biét thich img va
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chinh xé4c théi quen ngl clia ngudi ding c6 thé duoc thuc hién. Theo cach nay,
theo phurong 4n cta séang ché, viéc nhn dang giic ngt thoi gian dai cia ngudi
dung chinh x4c hon, va cam bién duge kich hoat chinh xac va khoéng thoi gian
hiéu qua hon.

Trong céch thirc c6 thé dugc thuc hién thit mudi cta khia canh thi nhét,
budc nhan dang, khi duoc phat hién ring ngudi ding di vao gidc ngt, sb 14n thi
nhit ma ngudi ding di vao gidc ngt thoi gian dai trong chu ky thoi gian thir nhit
¢6 nhé hon ngudng sb 14n hay khéng bao gdm:

khi duoc phat hién ring ngudi ding di vao gidc ngn, nhan dang giic
ngl d6 c6 phai 1an thir nhit ma ngudi ding di vao gidc ngu trong chu ky thoi gian
thir nhat hay khéng; va |

khi gifc ngi 14 14n tht nhit ma ngudi ding di vao gidc ngi trong chu
ky thoi gian thir nht, x4c dinh ring ngudng s6 14n thir nhat nhé hon ngudng sb
lan.

Trong phuong 4n ndy cta sang ché, khi duoc phét hién rang ngudi ding
di vao gidc ngtt, nhan dang gidc ngi d6 c6 phai 1an thi nhat ma nguoi dung di vao
gifc ngl trong chu ky thoi gian thi nhét hay khéng. Néu di vao gidc nga 12 1an
dAu tién ma ngudi dung di vao gidc ngd, gia tri cu thé cta s6 14n ma nguoi ding
di vao gic ngt thoi gian dai c6 thé khong duge thu thap (nghia 13, bat k& cta gia
tri ctia s6 14n thir nhét); thay vi, né xac dinh ma sb 1dn nhé hon ngudng sé 1an, va
viéc thu thap dit li€u sinh ly hoc trong budce tiép theo dugc bét dAu.

Khia canh thtr hai ciia phuong 4n cia sang ché cung cép thiét bi thu thap
dit lidu sinh Iy hoc, bao gdm:

mddun phat hién di vao gidc ngl, duoc ciu hinh dé phat hién nguoi
ding c6 di vao giic ngti hay khong;

mddun phat hién s6 luong thoi gian di vao gidc ng, duoc ciu hinh dé:
khi phat hién ring ngudi ding di vao gic ngl, nhin dang sb 14n thi nhit ma
ngudi ding di vao gidc ngt thoi gian dai trong chu ky thoi gian thir nhat ¢ nhd
hon ngudng s6 1an hay khéng;

modun phat hién thirc ddy, duoc cu hinh dé phat hién ngudi ding c6
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thirc déy hay khong;

modun thu thap dir li€u, dugc cAu hinh dé: khi ngudng clua sb 1an tht
nhét nhé hon ngudng s6 14n, bat bd cam bién thir nhat, va thu thap dit lidu sinh 1y
hoc thtr nhat ciia ngudi dimg bang céch st dung bd cam bién th nhét; va

m6dun v6 hidu hoa cam bién, duoc cdu hinh dé: khi dwoc phat hién
ring ngudi ding thirc ddy, v6 hiéu hod bd cam bién thir nhit.

Trong cach thirc cd _thé dugc thuc hién thir nhat cta khia canh thit hai,
mddun phét hién sé luong thoi gian di vao gic ngt1 bao gdm:

mddun nhan dang thoi diém di vao gidc ngu, dugc cdu hinh dé: khi
phat hién ring ngudi ding di vao gidc ngi, nhan dang thoi diém di vao gide ngd
c6 trong chu ky thoi gian thir hai hay khong; va

mddun phat hién sb luong thoi gian, dwoc ciu hinh dé: khi thoi diém
di vao gidc ngn trong chu ky thoi gian thir hai, nhan dang sb 14n thir nhat ma ngudi
ding di vao gidc ngu thoi gian dai trong chu ky thoi gian thﬁ nhit ¢6 nhé hon
ngudng sb 14n hay khong.

Dua trén céch thiic ¢6 thé duge thuc hién thi nhét ctia khia canh thi hai,
trong cach thirc c¢6 thé duge thuc hién thit hai ctia khia canh thi hai, thiét bi thu
thap dit liéu sinh 1y hoc con bao gom:

modun dit liéu lich st thu dugce, dugc cu hinh dé thu duoc dit lidu lich
st gidc ngu clia ngudi ding trong chu ky thoi gian thit ba; va

mddun phén tich dit lidu lich s, duoc cAu hinh d& phan tich dit liéu
lich str gidc ngu, dé thu duge chu ky thoi gian thi hai.

Dua trén céch thitc c6 thé duoc thuc hién thit hai cia khia canh thi hai,
trong cach thic co thé duoc thuc hién tht ba cta khia canh thir hai, médun phan
tich dir liéu lich st bao gém:

mddun phén tich gidc¢ ngt , dugc ciu hinh dé phén tich dit liéu lich st
gi4c ngu, dé thu dwoc dir lidu chu ky thoi gian ngt nghia 12 két hop véi k 14n cia
gidc ngl ma trong d6 ngudi ding ngh trong khoang th&i gian nga 14u nhat mai
ngdy va trong chu ky thoi gian thi ba, trong d6 k bang ngudng sb6 lan;

m6dun chon ra gidc ngu, duoc ciu hinh dé tir dit liéu chu ky thoi gian:

11
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chon ra, tir dit liéu chu k¥ thoi gian ngt, dit lidu chu ky thoi gian ngti ma két hop
vé6i chu ky thoi gian ngd ¢ khoang thoi gian ngd 16n hon hodc bing ngudng
khoéng thoi gian, va doc thoi didm di vao gifc ngi bao gém trong mdi doan ciia
dit liéu chu ky thoi gian ngt da chon; va

mddun phén tich thdi gian, dugc ciu hinh dé phén tich thoi diém di
vao gidc ngh d4 doc, dé thu duoc chu ky thoi gian thir hai.

Dura trén céch thire ¢6 thé duge thye hién thit nhit ciia khia canh thi hai,
trong céch thirc ¢6 thé dugc thuc hién thir tw ciia khia canh thir hai, thiét bi thu
thap dit liéu sinh ly hoc con bao gbm:

mddun cap nhat ngudng khoang thdi gian, dugc cau hinh dé: thu dugc
khoéng thoi gian ngl tuong tng dé chon ra dit lidu chu ky thoi gian ngtl, va cép
nhit ngudng khoang thoi gian dua trén khoang thoi gian gi4c ngp.

Dua trén céch thirc thuc hién c6 thé thi nhit dén tht tu cia khia canh
thir hai, trong cach thac cé thé duoc thuc hién thi nim cia khia canh thi hai, cdc
thiét bi con bao gdm:

mddun thu thip sé lidu théng ké thoi luong, dugc ciu hinh dé: khi
duoc phét hién ring ngudi ding thic déy, thu thap s6 liéu théng ké vé khoang
thoi gian déu tién kéo dai tir thoi diém ma tai d6 ngudi dung di vao gic nga t&i
thoi diém ma tai d6 ngudi ding thic day;

modun cép nhat sb luong thoi gian, duge cAu hinh dé: khi khoang thoi
gian thir nhat 16n hon hoic bing ngudng khoang thoi gian, x4c dinh ma gidc ngh
1a gi4c ngu thoi gian dai, va cip nhét s6 1an thi nhét.

Dua trén cach thirc c6 thé duoc thuc hién thit ndm cta khia canh thit hai,
trong cach thirc thuc hién c6 thé thir siu ctia khia canh thr hai, thiét bi nay con
bao gbém:

médun phén tich gidc ng, duge cAu hinh dé: khi khoang thoi gian thir
nhit 16n hon hodc bang ngudng khoang thdi gian, phan tich dit liéu sinh 1y hoc
thir nhét duoc thu thap 1an nay, dé thu duoc tuong tng dir lidu phan tich gidc ngi
tuong tmg, dé theo ddi giic ngn thoi gian dai dwoc thuc hién.

Dua trén cach thire c6 thé duoc thuc hién thir nhat cia khia canh thi hai,

12
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trong cach thirc c6 thé duogc thuc hién thir hai ctia khia canh thit bay, thiét bj thu
thap dit liéu sinh 1y hoc bao gbm thém:

mddun thu thap s liéu théng ké thoi luong, duoc ciu hinh dé: khi
dugc phét hién ring nguoi ding thire ddy, thu thép sd liéu théng ké vé khoang
thoi gian dAu tién kéo dai tir thoi diém ma tai d6 nguoi ding di vao gidc ngi t6i
thoi diém ma tai d6 ngudi ding thic day;

modun phat hién di vao giéc ngu, dugc céu hinh dé: khi khoang thoi
gian thir nhat nhé hon ngudng khoang thoi gian, phat hién ngudi ding c6 di vao
gidc ngti hay khong;

mddun thu thap dit liéu thir cAp, duoc cAu hinh dé: khi dugc phat hién
réng ngudi ding di vao gidc ngu, kich hoat cam bién thir nhét, va thu thap dit liéu
sinh 1y hoc thit hai ctia ngudi ding bang céch sir dung cam bién thir nhat;

mddun phat hién thirc day, duoc ciu hinh ¢ phéat hién ngudi ding c6
thirc ddy hay khong; va

modun vo hiéu hod cam bién, dugc cu hinh dé: khi duoc phét hién
réng ngudi ding thirc ddy, vo hiéu hod bd cam bién thir nhat.

Dua trén cach thtc c6 thé duge thuc hién khia canh thit ba hoic thir tu
ctia khia canh thir hai, trong cach thirc thue hién ¢ thé thit tim ctia khia canh tht
hai, modun thu dugc dit liéu lich sir bao gdm:

mddun nhan dang loai thtr nhét, duge cAu hinh dé nhan dang loai chu
ky thoi gian cta chu ky thoi gian hién tai, dé thu dugc loai thir nhét;

mddun chon chu ky thoi gian, duoc ciu hinh dé chon ra, tir chu ky thoi
gian th{r ba, chu ky thoi gian thi tu c6 loai chu ky thoi gian 1a loai thtr nhét; va

médun thu duoc dit litu, duoc ciu hinh d thu duoc dit liéu lich st
gidc ngti trong chu ky thoi gian thi tu.

Dua trén cach thirc c6 thé duoc thuc hién th ba hodc thi tu clia khia
canh thir hai, trong cach thuc thuc hién c6 thé tht chin cua khia canh th hai,
mddun phén tich dit lidu lich st bao gom:

mo&dun phéan chia dit liéu, dugc chu hinh dé: chia chu ky thoi gian thir

ba thanh nhiéu t4p hop khoang thoi gian, va trich xuét dir liéu con vé gidc ngli clia
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mbi tip hop chu ky thoi gian tir dit liéu lich st gidc ngd, trong d6 mbi chu ky
thoi gian duge dat bao gém chu ky thoi gian cta cling mét loai chu ky thoi gian,
va céc bod cta chu ky thoi gian khac nhau dugc lién két véi céc loai khoang thoi
gian khéc nhau; va

modun phéan tich dit liéu, duoc cAu hinh d phan tich twong g phan
tich dit lidu con két hop v6i mbi tap hop chu ky thoi gian, dé thu dugc chu ky thoi
gian thtr hai mot cich twong tng két hop véi méi loai chu ky thoi gian.

Tuong tmg, mddun nhan dang thoi diém di vao gidc ngi bao gdm:

modun nhan dang loai thir hai, dugc cAu hinh dé: khi duoc phat hién
rang ngudi ding di vao gidc ngl, nhin dang loai chu ky thoi gian ctia chu ky thoi
gian hién tai, d thu duoc loai thit hai;
| m6dun nhan dang thoi gian, dugce ciu hinh dé: thu duoc chu ky thoi
gian thi hai két hop v6i loai thir hai, va nhén dang thoi diém di vao gidc ngi c6
trong chu ky thoi gian thir hai hay khong.

Trong céach thirc thuc hién co6 thé thir mudi cia khia canh thit hai, médun
phét hién s lugng thoi gian di vao gidc nga bao gdm:

mddun nhén dang di vao gidc ngi 14n thir nhat, dugc cdu hinh dé: khi
duoc phat hién ring ngudi dung di vao gic ngt, nhan dang gidc ngt ¢6 phai 1an
dﬁu tién ma ngudi ding di vao gidc ngt trong chu ky thoi gian thir nhét hay khong;
va

mddun x4c dinh, duge cAu hinh dé: khi giic ngt 13 14n dau tién ma
ngudi dimg di vao giic ngi trong chu ky thoi gian thir nhit, xac dinh ring ngudng
ctia s6 14n thir nhat nhé hon ngudng sb 1an.

Theo khia canh thit ba trong phuong 4n clia sang ché cung cép thiét bj
deo. Thiét bi deo bao gdm bd nhé va bd xit 1y. B6 nhé luu trit chuong trinh may
tinh ma c6 thé chay trén b xtr ly. Khi bd xr ly thuc thi chuong trinh may tinh,
thiét bi deo dugc kich hoat dé thuc hién cac bude cua bét ky phuong phap thu
thap dit lidu sinh 1y hoc trong khia canh thix nhét.

Khia canh thi tu ciia phwong 4n cta sang ché d& xudt phuong tién luu

trit c¢6 thé doc bang may tinh. Phuong tién luwu trir doc duoc boi méy tinh luu trit
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chuong trinh may tinh. Khi chuong trinh méay tinh dugc thue thi boi bg xit 1y, thiét
bi deo duoc kich hoat dé thuc hién cac budce cia bét ky phuong phép thu thép dir
liéu sinh 1y hoc trong khia canh thir nhét.

Khia canh tht ndm cua céc phuong 4n cia sang ché nay d& xuét san
phim chwong trinh may tinh. Khi san phim chwong trinh may tinh chay trén thiét
bi deo, thiét bi deo ¢ thé thyuc hién phuong phap thu thép dit 1iéu sinh ly hoc theo
bét ky mot trong s6 khia canh thit nhét.

Khia canh th& sdu cla cic phuwong 4n cta sang ché nay cung cip hé
théng chip. Hé théng chip bao gdm bd xir Iy. BS x1t Iy dugc ghép ndi bd nhé. Bo
xur ly thyc thi chuong trinh may tinh dugce luu trit trong bd nhd, dé thuc hién
phuong phép thu thap dir liéu sinh 1}'7 hoc theo bat ky mét trong sb khia canh thi
nhét.

Ha théng chip c6 thé 1a modun chip bao gdm chip don hodc nhiéu chip.

C6 thé dwogc hidu rang, dbi véi hidu qua cd loi ctia khia canh thit hai téi
khia canh thit séu, c6 thé tham khao cic mb ta lién quan trong khia canh thir nhat.

Céc chi tiét khéng dugc mé ta lai & ddy 14n nita.

Mo ta van tat cac hinh vé

FIG.1 12 Iuu d6 gian luge cia phuong phap thu thap dit liéu sinh 1y hoc
theo'phuong 4n cta sang ché;

FIG.2 14 luu d6 gian luoc cia phuong phép thu thap dir li€u sinh ly hoc
theo phuong an cua Séng ché;

FIG.3 1 luu d6 gian luoc ciia phuong phép thu thap dit lidu sinh Iy hoc
theo phwong 4n ctia sing ché;

FIG.4 1 lwu dd gian luge ctia phuong phép thu thap dit lidu sinh 1y hoc
theo phuong 4n ciia sing ché;

FIG.5 1a luu dé gian lugc cua phuong phép thu thép dir liéu sinh ly hoc
theo phuong 4n ciia sang ché;

FIG.6 1 Iwu d6 gian luge ciia phuong phép thu thap dit ligu sinh 1y hoc

theo phuong 4n clia sing ché;
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FIG.7A va FIG.7B 13 lwu db gian luoc cia phuong phép thu thap dit lidu
sinh 1y hoc theo phuong 4n ctia sang ché;‘

FIG.8 14 Ivu d6 gian lwgc cia phuong phép thu thap dit liéu sinh Iy hoc
theo phuong 4n cia sing ché;

FIG.9 14 luu db gian luge cua phuong phép thu thap di liéu sinh 1y hoc
theo phuong an cla sang ché':

FIG.10 13 so db gian luoc vé ciu triac cia thiét bi thu thap dit lidu sinh
Iy hoc theo phurong 4n ctia sang ché; va

FIG.11 14 so d6 gian luge vé ciu tric cta thiét bi deo theo phurong 4n

cua sang che.

MO ta chi tiét sang ché

Trong phin mo6 ta sau ddy, & muc dich minh hoa thay vi giéi han, cac
chi tiét cu thé nhu cAu tric hé théng cu thé va k¥ thuét dugc cung cép, dé hiéu ro
hon vé céc phuong 4n ciia sang ché nay. Tuy nhién, ngudi cé trinh d6 trung binh
trong linh vuc k¥ thuét s& hidu ring sang ché c¢6 thé ciing dugc thuc hién trong
cac phuong an khac ma khong cé céc chi tiét cu thé nay. Trong cac truong hop
khac, cac phan mé ta chi tiét ctia cac thiét bi, mach, va cac phuong phap da biét
duoc b qua, d& sang ché dugc mé ta ma khéng bi vuéng mic boi cac chi tiét
khéng cén thiét

Pé d& hiéu sang ché nay, cac phuong 4n cia sang ché nay 14n dau tién
duoc mo ta ngén gon & day.

Giic ngu thoi gian dai va gidc ngt thoi gian ngin 13 hai loai gidc ng
duoc phan loai dia trén khoang thoi gian ngi. Gidc ngt thoi gian dai nghia 13
khoang thoi gian ngt dat ngudng khoang thoi gian cu thé, vi du, ngi vao ban dém.
Gi4c ngt thoi gian ngén nghia 13 khoang thoi gian ngt ngén va khéng dat ngudng
khoéang thoi gian cu thé, vi dy, gidc ngl ngin va ngt trua.

Pé theo dbi gidc ngh thoi gian dai cta ngudi ding, dit liéu sinh 1y hoc
ctia nguoi ding trong gidc ngu thoi gian dai cin duge thu thap dau tién. Dé thuc

hién viéc thu thép dit liéu sinh Iy hoc trong giic ngt thoi gian dai, ¢6 mot sb thuc
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hanh tiy chon sau day trong k¥ thuit 1ién quan.

1. Cac cam bién lién quan dén thu thap ctia dit liéu sinh 1y dugc bat subt
ngdy dém, dé lién tuc thu thap dit liéu sinh ly.

Trong trudng hop nay, mién 13 ngudi ding thuc hién gidc ngh thoi gian
dai, dit liéu sinh Iy dugc thu thap bao gdm dit lidu sinh 1y trong gidc ngt thoi gian
dai. Do do, tinh toan ven cta dit liéu sinh ly dugc thu thip trong gifc ngun thoi
gian dai cao. Tuy nhién, thu thap can duoc dugc thuc hién cho khoang thdi gian
dai. Do d6, mirc ti€u thu dién ning ciia cam bién cao, tiéu thu dién cia thiét bi deo
nhanh, va thoi lugng ngén. Ngoai ra, dit livéu sinh ly qua mtrc duge thu thap. Do
do, tai trong 16n dugce dua vao luu trir dit liéu va xt ly dit liéu cua thiét bi deo, va
chi phi ctia thiét bi deo tang 1én. |

2. Chu ky thoi gian cho thu thép dit liéu sinh 1y dugc dat boi nguoi c6
hidu biét trung binh trong linh vuc k§ thuat, vi du, tir 22:00 dén 10:00. Thiét bi
deo duoc cb dinh gift cho cam bién lién quan duoc kich hoat trong chu ky thoi
gian hang ngay, dé thu thap dit liéu sinh ly. Ngoai chu ky thoi gian, cdm bién lién
quan bi v6 hiéu hoa theo méac dinh.

Trong trudng hop nay, thiét bi deo c6 thé thu duoc dit lidu sinh 1y trong
chu ky thoi gian ¢ dinh ciia mdi ngay. Trong mdt khia canh, d6i v6i mot s6 ngudi
ding nhiing ngudi d3 quen v6i thuc hién gidc ngi thoi gian dai trong chu ky thoi
gian, dif liu sinh 1y hoan chinh trong gidc ngt thoi gian dai c6 thé duoc thu thap
trong trudng hop nay. Tuy nhién, di véi nguoi ding dd quen véi thuc hién gilc
ngl thoi gian dai trong chu ky thoi gian khéc, trong truong hop nay, rat kho dé
thu thap dit liéu sinh ly day du trong gidc ngt thoi gian dai, va tham chi dit liéu
sinh 1y hoc trong gidc ngi1 thoi gian dai c6 thé khéng dugc thu thap day da. Vi duy,
mdt sb ngudi ding 1am ca dém thudng thuc hién gidc ngu thoi gian dai vao ban
ngdy. Trong truong hop nay, dit lidu sinh Iy ddy da cia ngudi ding khéng thé
duoc thu thap trong gidc ngt thoi gian dai trong chu ky thoi gian kéo dai tir 22:00
dén 10:00. Trong khia canh khac, tap hop chu ky thoi gian thuong khé ¢ thé khép
hoan toan véi chu ky thoi gian gidc ngd thoi gian dai ctia ngudi ding. Do d6, mot

vai dit liéu sinh Iy nghia 13 khéng trong chu ky gidc ngd thoi gian dai duoc thu
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thép, va dit liéu sinh 1y dugc thu thap khong thé duoc st dung cho theo doi giéc
ngd. Do d6, cam bién thuc hién hoat dong khong mong mubn, va muc tiéu thu
dién nang cua thiét bi deo dugc tang lén.

Dé thu thap hiéu qua dit liéu sinh 1 hoc ctia ngudi ding trong gidc ngu
thoi gian dai, va giam muc ti€u thu dién nang cua thiét bi deo do viéc thu thép dir
liéu sinh 1y hoc, theo céc phuong 4n ciia séng ché, ngudi ding di vao gific ngi ¢6
dwoc phét hién dAu tién hay khéng. Logic dé x4c dinh c6 bat cam bién hay khéng
duoc kich hoat khi nguoi dung di vao giéc ngu. Ngoai ra, né dugc coi la s6 14n
ma ngudi ding thuc hién gidc ngt thoi gian dai trong chu ky thai gian cu thé trong
cudc sbng thuc té& 13 rat han ché. Vi duy, trong mét ngay, thuong chi mot gide ngi
thoi gian dai duoc thuc hién. Tuy nhién, ngoai gidc ngi thoi gian dai, ngudi ding
cling c6 thé thuc hién gidc ngi thoi gian ngén trong chu ky thoi gian. Do d6, khi
cam bién dugce kich hoat mdi 14n ngudi ding di vao gide ngd, cam bién chic chin
s€ thu thép di liéu sinh ly v6 dung qua murc. Diéu nay dan dén sy gia ting mic
tiéu thu dién ning. Do d6, theo céc phuong 4n cia séang ché, ngudng sb 1an cua
gidc ngu thoi gian dai dugc dit dua trén tinh hubng thuc t& ciia ngudi dung. Khi
duoc phét hién ring ngudi ding di vao gidc ngu, x4c dmh s6 14n ma nguoi ding
thwe hién gidc ngh thoi gian dai trong chu ky thoi gian gan ddy c6 dat ngudng sb
14n hay khéng. Khi ngudng sb 14n khéng dat, diu nay chi bdo ring gidc ngi c6
thé 13 gidc ngu thoi gian dai. Trong trudng hop nay, theo céc phuong 4n clia séng
ché, cam bién duogc kich hoat dé thu thép dit liéu sinh 1y hoc clia ngudi ding. Khi
duoc phét hién ring ngudi ding thirc day, nghia 13, sau khi gic ngu két thic, theo
céc phuong 4n cia sang ché, cam bién dugc v6 hidu hoa, dé két thic thu thap di
liéu sinh ly hoc.

Theo c4c phuong 4n cia sang ché, cam bién duoc kich hoat khi nguoi
dimg di vao gic ngi va s 14n ma ngudi ding thuc hién gidc ngt thoi gian dai
trong chu ky thoi gian gin day khong dat ngudng s 14n. So vé6i k¥ thuat lién quan,
trong hop ma trong d6 cam bién duoc kich hoat trong chu ky thoi gian ma trong
d6 ngudi ding tinh tio. Trong cudc sdng va cong viée binh thudng, ngudi ding &

trong trang thai tinh tdo hau hét thoi gian. Do d0, so véi viéc gilt cam bién lién
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quan dugc kich hoat ca ngay, phirong 4n ndy cia sang ché co thé giam lugng 16n
cong viéc thu thip cam bién va mrc tiéu thu dién nang. So véi viéc gilt cdm bién
duoc kich hoat trong chu ky thoi gian dit trude, didu nay c6 thé thich nghi t6t hon
v6i théi quen ngu thuc t& clia ngudi ding, va giam cac truong hop ma trong d6
dtt liéu sinh ly hoc cta nguoi dung trong trang thai tinh tdo dugc dugc thu thép.
Ngoai ra, dit ngudng s6 1an dugc thiét 14p c6 thé tranh trudng hop trong d6 viée
thu thép dit liéu sinh ly hoc dugc thuc hién hiéu qué trong tAt ca chu ky ng cla
ngudi ding, va kich hoat cam bién lién quan dén gidc ngn thoi gian ngén it c6 kha
ning xay ra. Do d6, murc tiéu thu dién ning cho viéc thu thép dit liéu sinh 1y hoc
c6 thé duoge giam. Toém lai, theo cac phuong 4n cia sang ché, viéc thu thap dit liéu
sinh 1y hoc dugc thuc hién khi nguoi dung thirc ¢6 thé duoc tranh, va cac truong
hop ma trong d6 viéc thu thap di liéu sinh 1y hoc dugc thyuc hién khi ngudi dﬁng
trong gibc ngl thoi gian ngin c6 thé duge giam. Dit lidu sinh 1y c6 thé dugc thu

thap chinh x4c trong gidc ngh thoi gian dai. Do d6, khdi luong cong viée cia thu
thap dit liéu sinh 1y trong gidc ngd thoi gian dai boi cam bién c6 thé duge giam
cling nhu muc ti€u thu dién nang, dé tidu thu dién it hon va thoi luong cta thiét
bi deo dai hon.

Ngoai ra, mot vai thuat ngft ma cé thé duoc st dung theo cac phuong 4n
cta sang ché dugc mé ta nhu sau.

Ngudng khoang thoi gian: Gidc ngt thoi gian dai 13 cdch quan trong dé
ngudi ding nghi ngoi dé khéi phuc chitc ning vat 1y va tinh than. Do d6, gidc ngt
thoi gian dai cin c6 khoang thoi gian dai, dé bao dam rang ngudi ding nghi ngoi
day da. Theo cac phuong 4n ciia sang ché, ngudng khoang thoi gian dugc sir dung
dé do luong khoang thoi gian ngt mét 1an cia ngudi dimg ¢ di hay khéng. Néi
céch khac, gidc ngt thoi gian dai va gidc ngd thoi gian ngin dugc phan biét bing
cach str dung ngudng khoang thoi gian. Khi chu ky thoi gian gidc ngl dat ngudng
khoéng thoi gian, né c6 thé duoc xem xét ring gidc ngi 12 gidc ngi thoi gian dai.
Nguoc lai, khi ngudng khoang thoi gian khong dat, n6 co thé dugc xem xét réng
gilc ngu 1 gidc ngt thoi gian ngén. Trong séng ché thuc té, ngudng khoang thoi

gian c6 thé dugc dat nguoi co hiéu biét trung binh trong linh vuc k¥ thuat. Vi dy,
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ngudng khoang thoi gian c6 thé duge dit thanh bt ky khoang thoi gian ndo trong
5 gid t6i 6 gid. Ngoai ra, ngudng khoang thoi gian ¢ thé duoc xéc dinh sau khi
ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét khao sat va thu thap sb lidu
théng ké trén khoang thoi gian ngli clia nguoi ding. Ngoai ra, cac phén tich c6
thé duogc thuc hién dua trén théi quen ngu thuc té cua nguoi dung, dé thu duoc
ngudng khoang thoi gian phit hop véi ngudi ding. Didu nay khong bi giéi han cu
thé & day.

Theo dbi gidc ngli: Theo céc phuong 4n cia sang ché, theo dbi gidc ngn
d& cap t6i theo dBi gibc ngh thoi gian dai cia ngudi ding. Cu thé, dit lidu sinh ly
duogc thu thap trong gidc ng thoi gian dai cia ngudi ding dugc phan tich, va cac
phén tich két qua phén tich cu thé (nghia 13, phan tich dit lidu gidc ngl) dugc tao,
d& gitp ngudi ding im hiéu trang thai gidc ngi thoi gian dai ciia ngudi ding. Céc
két qua phén tich c6 thé phan tich dir liéu gidc ngt (vi du, khoang thoi gian cta
ba chu ky ngi: gidc ngh sdu, gidc nga nhe, va giic ngl chap chon, va thoi gian
phén phdi ctia mbi chu ky trong toan bd giic ngt thoi gian dai), diém chét lugng
gic ngll, hoic goi ¥ hudng dan vé gidc ngl, hoic cb thé 13 ndi dung khéc. Piu
nay c6 thé dugc dit cu thé béi ngudi cé hidu biét trung binh trong linh vuc k§
thuat dira trén yéu cau thuc té. Dit liéu sinh Iy (bao gbém dit liéu sinh 1y hoc thi
nhit va dit liéu sinh 1y hoc thir hai) cic phwong 4n dudi ddy cia sang ché nay 1a
dir liéu sinh ly duogc st dung cho viéc thuc hién theo doi giéc ngu trén nguoi dung.
Loai dit liéu sinh 1y cu thé duoc thu thap trong theo ddi gidc nga va cic phuong
phap phan tich theo dai giic ngi khong bi giéi han qua mirc theo cac phuong 4n
cua sang ché. Vi du, bét ky mdt hodc nhiéu hon cta nhip tim, dang séng xung, va
tr¢ khang sinh hoc ¢6 thé duoc st dung lam dit li€u sinh ly hoc theo cac phuong
4n cuia sang ché. Duya trén céc dit lidu sinh 1y duoc chon khac nhau, phuong phap
dién tam dd (electrocardiogram, ECG), phuong phap d6 hoa plethysmo (Photo
Plethysmo Graphy, PPG), hodc phuong phép phén tich tr¢ khang dién sinh hoc
(Bioelectrical Impedance Analysis, BIA) c6 thé duoc sir dung 1am cac phuong
phap phéan tich twong g theo céc phuong 4n clia séng ché.

Can luu ¥ 13, theo cac phuong 4n ciia sang ché, theo dai gidc nga 13 chirc
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ning duoc cung cAp boi thiét bi deo. Trong séng ché thue té, chirc ning theo ddi
gi:flc ngu cé thé duoc dit ludn kich hoat mic dinh, hodc tiy chon chirc ning kich
hoat hodc v6 hiéu hoa c6 thé dugc cung cip cho ngudi ding. Diéu nay c6 thé dugc
3t cu thé bdi nha san xuét cua thiét bi deo. Khi chirc ning theo d&i gide ngu dugc
dit ludn kich hoat mic dinh, phuong phép thu thap dit liéu sinh Iy hoc dugc cung
cép theo c4c phuong 4n ctia sang ché dugc thuc hién khi ngudi ding st dung thiét
bi deo. Khi tiry chon kich hoat hodc vd hiéu hod chirc néng theo doi gidc ngi duoc
cung cip cho ngudi ding, phuong phap thu thap dit lidu sinh ly hoc dugc cung
cAp theo c4c phuong 4n cla sang ché dugc thyc hién khi nguoi ding lva chon
kich hoat chtic ning theo ddi gidc ngi. Do d6, tit ca cic phuong 4n cla sang ché
dudi day duoc thyuce hién khi chire ning theo d&i gidc ngi van duge kich hoat.

Céam bién thtr nhat d& cip t6i cam bién ma thu thap dit liéu sinh ly st
dung cho thuc hién theo d&i gidc ngh trén ngudi ding. Theo cic phuong 4n clia
séng ché, trir khi c6 quy dinh khac, "cam bién" dé cdp dén "cam bién thi nhat".
Do dé, loai cia cam bién thtr nhit cAn dugc x4c dinh dua trén dit liéu sinh 1y ma
thuc su can duge thu thap. Piéu nay khong bi gidi han & day. Vi duy, khi dit ligu
sinh 1y hoc ma cin dugc thu thap 12 nhip tim, cam bién nhip tim c6 thé dugc st
dung 1am cam bién thir nhit theo cic phuong 4n ciia sang ché. Khi dit lidu sinh 1y
hoc ma cin dugc thu thap 13 dang séng xung, cdm bién nhip tim quang hoc c6 thé
duoc st dung 1am cam bién thir nhat. Khi dit lidu sinh 1y hoc ma can dugc thu
thap 14 tré khéng sinh hoc, cam bién tré khang dién sinh hoc c6 thé dugc str dung
]am cam bién thir nhét. Ngoai ra, lwong céc cam bién thir nhét khéong bi gidi han
qué muc theo cac phuong 4n ciia sang ché, va c6 thé dwoc dit boi nguoi cé hidu
biét trung binh trong linh vuc k¥ thuat dua trén yéu cau thuc té.

Dit lidu lich st gidc ngt d& cap dén dit liéu lién quan dén gidc ngt clia
nguoi dung trong chu ky thoi gian qua khr (nghia 1a, chu ky thoi gian tha ba).
Noi dung dit liéu cu thé bao gdm trong dit liéu lich st gidc ngl c6 thé duoc dat
b1 nguoi co hiéu biét trung binh trong linh vuc k¥ thuét dua trén yéu cau thue té.
Piéu nay khong bi giéi han & day. Vi du, dit liéu lich sir gidc ngh c6 thé duoc dit

d8 bao gdm thoi diém di vao gidc nga va thoi diém thirc ddy trong gidc nga thoi
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gian dai trong chu ky thoi gian qué khir. Ngoai ra, dit liéu lich st gidc ngh c6 thé
duoc dit dé bao gdm thoi diém di vao gibe nga va thoi diém thic day cia tht ca
chu ky ngu trong chu ky thoi gian qua khir. Ngoai ra, dir 1iéu lich sir gide ngi ¢6
thé dugc dit dé bao gdm thoi diém di vao gidc ngt va thoi diém thirc day cia tht
ca chu ky ngd trong chu ky thoi gian qua khi, va bao gdm thém dit liéu sinh Iy
hoc ctia ngudi ding duoc thu thip trong gidc ngi thoi gian dai. Ngoai ra, pham vi
cu thé cua chu ky thoi gian qué khir khong bi gii han & dy, va co thé duoc dat
bdi nguodi co hiéu biét trung binh trong linh vuc k¥ thudt theo yéu cau. Vi duy,
pham vi cé thé duoc dat thanh mot tudn trude hodc mot thang trude.

Ngay hoat déng ciia ngudi ding dé cap dén nhimg diéu sau déy: Trong
cudc sdng thue té, ngay theo lich thuong duoc chia tir 00:00 cia mdi ngay dén
00:00 ctia ngay tiép theo (nghia 1, tir 00:00 ctia ngay hién tai dén 00:00 ctia ngay
tiép theo; & day, dé tao diéu kién thuan lgi cho mé ta pham vi clia chu ky thoi gian
ctia mbi ngdy theo lich, thang thoi gian téi thiéu dugc dit thanh gidy; vé mit 1y
thuyét, thang thoi gian t6i thidu c6 thé dugc tinh chinh thém, vi dy, duge dit thanh
mili-gidy; va didu nay khéng bi gi6i han & day). Néi cach khac, chu ky thoi gian
kéo dai tir 00:00 dén 24:00 mdi ngay duoc coi 1 chu ky thoi gian clia ngdy hién
tai. Tuy nhién, trong tinh hudng thuc té, ngudi ding thuc hién gidc ngt thoi gian
dai chu yéu trén ngay theo lich. Vi du, giic ngli dém thuong kéo dai tir dém ctia
ngdy hién tai t6i budi séng cta ngay tiép theo, va qua 00:00 ctia ngay tiép theo.
Do d6, khi viéc thu thip dit liéu sinh Iy hoc va céac phén tich dugc thuc hién trén
ngudi dung trong gidc ngl thoi gian dai mdi ngay, khi dit liéu duoc phéan biét
trong cach thirc ngay theo lich truyén théng, dit 1iéu sinh 1y c6 thé bi tach ra khong
ding cach.

Pé thich tmg t6t hon vé6i céc dic diém thoi gian xuét hién cia gidc ngl
thoi gian dai, va thuc hién ding cach viéc thu thép dir 1i€u sinh 1y hoc va cac phan
tich trong gidc ngt thoi gian dai, khai niém cia " ngay hoat dong ctia nguoi dung"
duoc dé xuét theo cc phuong 4n ciia sang ché. Ngay hoat dong ctia ngudi ding
dé cap dén chu ky thoi gian kéo dai tir thoi diém bét diu trén ngay theo lich dén

thoi diém két thiic 24 gid sau d6. Thoi diém bét dau c6 thé 12 bat ky thoi diém nao
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tir 00:00 trén ngdy theo lich t&i 24:00 trén ngay theo lich, va thoi diém két thic 13
thoi diém 24 gid sau d6 so v6i thoi diém bt ddu (nghia 13, khoang thoi gian cia
ngdy hoat ddng ciia ngudi ding ciing 14 24 gid). Vi du, néu thoi diém bat dAu cia
ngdy hoat dong ciia ngudi ding 13 20:00:00, thoi diém két thic 13 19:59:59 vao
ngay lich tiép theo (nghia 13, tir 8:00 t6i vao ngay lich trudc d6 8:00 ti vao ngay
lich tiép theo; & day, dé tao diéu kién mé ta cia pham vi chu ky thoi gian cua mdi
ngay hoat ddng ciia ngudi diing, thang thoi gian ti thidu dugc dat 13 gidy; vé mit
Iy thuyét, thang thoi gian t6i thidu c6 thé dugc tinh chinh thém, vi dy, ¢4t thanh
mili-gidy; va diéu nay khong bi giéi han & day). Trong trudng hop ndy, chu ky
kéo dai tir 20:00:00 trén ngay theo lich hién tai dén 19:59:59 trén ngay theo lich
tiép theo duoc goi 1a ngay hoat dong cilia ngudi ding . Thoi diém bit ddu cua ngay
hoat d6ng ctia nguoi dung khéng bi gidi han qué muc theo cac phuong 4n cua
sang ché, va c6 thé dugc dit béi ngudi c6 hiéu biét trung binh trong linh vuc k¥
thuat hodc ngudi dung dua trén yéu cau thuc té. Vi du, dbi voi nguoi dung thuc
hién gic ngh thoi gian dai vao ban dém, thdi diém bat dau c6 thé dugc dat thanh
diém thoi gian vao budi chiéu cua ngay theo lich, vi du, co thé dugc dé}t thanh
8:00. Pi v6i mot s6 ngudi ding can thuc hién gide nga thoi gian dai vao ban
ngay (vi dy, mot sb ngudi ding cin truc vio ban dém), thoi diém bét ddu c6 thé
duoc dat tir diém thoi gian vao budi sdng sém, vi dy, 3:00. Khi thoi diém bét dau
duoc dat tir 00:00, ngay hoat déng ctia ngudi ding gidng nhu ngay theo lich. Noi
cach khéc, ngay hoat dong ctia nguoi dung 1a ngay theo lich.

Can Iwu ¥ cu thé 13, trong céc phuong 4n sau ddy cla sang ché nay, trir
khi cé quy dinh khac trong cac phuong an, “ngay hién tai" trong cac phuong an
d& cap dén ngay hoat déng hién tai ciia nguoi ding thay vi ngay hién tai theo lich
theo mic dinh. "M®i ngay" dé cap dén mdi ngay hoat déng clia ngudi ding.

Ngudng s6 1an thoi gian: N6i chung, sb 1An ma ngudi ding thuc hién
gidc ngn thoi gian dai mbi ngdy duoc gisi han. Trong mdt khia canh, khoang thoi
gian cia mot ngay duoc gioi han, va gilc ngu thoi gian dai mat khoang thoi gian
dai mdi 14n. Do d6, rat khé dé thuc hién gidc ngt thoi gian dai nhiéu 1an trong mét

ngdy. Trong khia canh khéc, nhu mét cach chinh dé khdi phuc chiic ning vét 1y
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va tinh than, trong trudng hop binh thudng, gide ngd thoi gian dai véi sd luong it
c6 thé dat duoc hidu qua nghi ngoi. Gidc ngt thoi gian dai véi s6 luong 16m khién
co thé con ngudi roi vao trang thai ué oai, 1am giam hiéu qua nghi ngoi. Dua trén
tinh huéng thue té nay, ngudng s6 1an dugc dit theo cic phwong 4n ciia sang ché,
dé do ludmg ngudi ding c6 thue hién gidc ngt thoi gian dai mdi ngay véi sb luong
16n thoi gian hay khéng. Khi s6 14n nhé hon ngudng sb 14n, né duoc coi 13 s6 1an
nho, va gifc ngn tiép theo c6 thé van 1a gidc ngd thoi gian dai. Khi s6 14n 16n hon
hodc bing ngudng sb 1an, né duge coi 13 sé 14n twong d6i 16n, va c6 kha ning cao
1a gifc ngt tiép theo cua ngudi ding khong phai gidc ngl thoi gian dai. Khi
ngudng sb 14n 1én hon 0, gi4 tri cu thé cta ngudng sd 14n c6 thé duoc dit béi
ngudi ¢ hidu biét trung binh trong linh vuc k§ thuat dua trén yéu céu thuc té.
Piéu nay khéng bi giéi han & day. Vi du, gia tri cu thé c6 thé dugc dit thanh 1
hoac 2.

Phuong phép thu thap dit liéu sinh 1y hoc cung cép theo céc phuong an
cua sang ché c6 thé dugc ap dung to1 thiét bi deo nhu 1a vong deo tay, déng hd,
va nhan. Trong trudng hop nay, thiét bj deo dugc 1 phan thuc thi cia phuong
phép thu thap di liéu sinh Iy hoc duoc cung cép theo céc phuong an cia sang ché
nay.

Trong cac phuong 4n sau day cua sang ché nay, vi du ma trong d6 cam
bién thir nhit 13 cdm bién nhip tim quang hoc dugc sir dung mé ta gidi phép. Do
d6, nguyén tic cua PPG 14n déu tién duge m6 ta & day nhu sau:

PPG 12 phwong phap phat hién va phén tich khéng x4m 14n dé phét hién
su thay déi thé tich m4u cia ngudi ding bing cich sir dung céc phuong tién quang
dién. Cam bién nhip tim quang hoc bao gdm bd phat sang (ciing c6 thé dugc goi
1a dén PPG, va c6 thé 1a thiét bi phat sang nhur 1 di-6t phat quang) va cam bién
cam quang (cling c6 thé dugc goi 14 bd thu quang dién). Trong qué trinh phat hién,
dén PPG tiép tuc duoc kich hoat, dé chiéu chim 4nh sang co budc song tdi da cia
nguoi dung. Sau khi cham t6i bé mit da, chum sang dugc cam bién quang nhan
dugc theo cch thirc truyén hodc phén xa. Trong qua trinh nay, cudng do anh sang

ma cam bi€n quang nhan dugc bi suy yéu do su hap thu va suy giam cua co da va
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mau. S hip thy 4nh sing cla co da, xuong, va twong tu vé co ban khong thay dbi
trong toan bd qua trinh luu théng mau. Tuy nhién, lugng méu trong da thay dbi
theo nhip dip dudi tic dong cta tim. Do d6, cudng d6 anh sédng ma cam bién
quang nhan dugc cling thay dbi theo nhip ddp. Sau khi nhan dugc chum sang, cam
bién quang chuyén dbi sy thay dbi cuong d6 4nh sang thanh tin hidu dién, dé dir
Jiéu ctia su thay dbi thé tich méu c6 thé duogc thu thap. Sau d6, tin hiéu dién duoc
chuyén d61 thanh tin hidu k¥ thuat, dé tin hiéu PPG dugc st dung dé theo dai giéc
ngu cé thé duqc thu thép. Cudi cung, tin hiéu PPG dugc trich xuét va duge phan
tich bing cach st dung phwong phép phan tich nhu 1a phwong phép phén tich mién
tin sé hodc phuong phép phan tich mién thoi gian, dé cic két qua phén tich dit
lidu sinh tric hoc nhu 14 6xy trong méu va nhip tim trong gidc ngl thoi gian dai
ctia ngudi ding c6 thé duoc thu thap.

C6 thé hoc dugc tir mé t4 & trén ring, khi cam bién thir nhét 14 cam bién
nhip tim quang hoc, kich hoat cam bién nhip tim quang hoc vé co ban nghia 13
kich hoat dén PPG. V6 hiéu hoa cam bién nhip tim quang hoc nghia 1a v6 hiéu
hod dén PPG. Muc tiéu thu dién nang cao khi dén PPG tiép tuc duoc kich hoat.
Do d6, theo cac phuong 4n cia sang ché, co hdi ¢ kich hoat dén PPG can phai
kiém so4t, dé giam murc ti€u thu dién ndng cho thu thap dir li€u sinh ly.

Ngoai ra, theo cac phuong 4n cua sang ché, trudmg hop sang ché dugc
phén loai thanh hai loai dua trén viéc dit li€u lich sir giéc ngu cua giéc ngu thoi
gian dai ctia ngudi ding c6 thé duoc thu thap hay khong.

Trudng hop 1: Thiét bi deo khong thé thu duoc dit liéu lich st gidc ngt

clia gidc ngt thoi gian dai clia nguoi ding.

Trudng hop 2: Thiét bi deo c6 thé thu dugc dit lidu lich sir gic ngu clia
gifc ngu thoi gian dai cta ngudi ding.

Trudng hop 1 cha yéu xay ra trong chu ky thoi gian sau khi ngudi ding
mua thiét bi deo, hodc chu ky thoi gian sau khi dit liéu cua thiét bi deo bi x04.
Trong trudng hop nay, ngudi ding st dung thiét bi deo dugc trong mét s6 14n nho,
va tham chi ¢6 thé khong bi theo dbi gidc nga. Két qua 1, thiét bi deo khong thé

thu dugc dit liéu lich s giac ngd clua giac ngu thoi gian dai cia nguoi diung.
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Trudng hop 2 chi yéu xay ra sau khi ngudi ding st thiét bi deo dugc mét chu ky
thdi gian. Trong trudng hop ndy, thiét bi deo da ghi lai dit lidu lich st gidc ngd
cua nguodi dung trong chu ky thoi gian.

Péi v6i trudng hop 1, theo cac phuong an cia sang ché, c6 kich hoat
cam bién thir nhat hay khong c6 thé dugc x4c dinh dua trén nguoi ding c6 di vao
gidc ngt hay khong va trang thai giic ngn thoi gian dai clia ngudi ding.

Déi v6i trudmg hop 2, theo cac phuong 4n clia sang ché, ¢6 kich hoat
cam bién thir nhét hay khong c6 thé dugc x4c dinh dua trén nguoi ding cé di vao
gic ngt hay khong va trang thai gidc ngt thoi gian dai cia ngudi ding. Ngoai ra,
c6 kich hoat cdm bién thir nhét hay khéng c6 thé dugc x4c dinh dya trén viée
ngudi dimg ¢6 di vao gidc ngt hay khong, thoi diém di vao gilc ngu, va trang thai
gidc ngt thoi gian dai.

O day, giai phép k¥ thuét thu thap dit liéu sinh 1y trong tng véi trudng
hop 1 duge md ta dau tién bang cach st dung phuong 4n cu thé. Trong phuong 4n
cu thé, gia thiét ring cam bién thtr nhét 13 cam bién nhip tim quang hoc. FIG.1 thé
hién Iuvu dd ctia phuong phép thu thap dit liéu sinh 1y hoc theo phuong &n cia sang
ché; Chi tiét ctia S101 dén S105 dwoc md ta nhu sau.

$101: Khi chitc ning theo dbi gide ngu tiép tuc duge kich hoat, thiét b
deo phat hién ngudi ding c6 di vao gidc ngi hay khong.

Theo phuong 4n cua sang ché, khi chirc ning theo d&i gide ngi tiép tuc
duoc kich hoat, thiét bi deo phat hién ngudi dimg c6 di vao gidc ngi (nghia 13, di
ngt) hay khéng. Cam bién va phuong phép phét hién duoc st dung dé phat hién
di vao gidc ngti khong bi gi6i han qua muc theo phuong 4n clia sang ché, va c6
thé duoc dat béi ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat dua trén
yéu cau thuc té. Trong mét sé phuong 4n tiy chon, dé giam muc tiéu thu dién
ning cho phat hién di vao gidc ngii, mot sb cam bién chuyén dong c6 thé phat hién
dir liéu chuyén dong ctia ngudi ding c6 thé dugc lua chon dé phat hién ngudi
ding c6 di vao gidc ngli hay khéng. Néi cach khac, ngudi ding c6 di vao gidc ngn
hay khéng duoc x4c dinh dua trén phét hién dit liéu chuyén déng bdi cac cam bién

chuyén dong. Vi du, may do gia téc (accelerometer, ACC) c6 thé duoc sir dung
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dé thu thép tin hiéu hanh d6ng cta ngudi dung, va nhan dang, dua trén tin hiéu
hanh dong duoc thu thap, ring ngudi ding c6 dang & trang théi di vao gidc ngu
hay khong. Vi du, c6 thé x4c dinh ring ngudi ding di vao gidc ngi khi hanh déng
ctia ngudi dung 1a nho trong chu ky thoi gian.

$102: Khi dugc phét hién ring ngudi ding di vio gidc ngy, thiét bi deo
nhan duoc s6 14n ma ngudi ding di vao gide ngi thoi gian dai trén ngdy hién tai,
va xé4c dinh s 14n c6 nhé hon ngudng sb 14n hay khong. Khi s6 14n nho hon
ngudng sb 14n, S103 dwoc thuc hién. Khi s6 14n 16n hon hoic bang ngudng s6 lan,
S105 duogc thuc hién.

Theo phuong 4n ctia séng ché, s6 1an (nghia 13, s6 14n thtr nhat) ma ngudi
ding di vao gidc ngn thoi gian dai mbi ngdy (nghia 13, mdi ngay hoat dong ciia
ngudi ding) duoc ghi lai. Cu thé, mdi 1in duoc phat hién rang ngudi ding thuc
hién gidc ngl thoi gian dai, sb 13n ting 1én mét 1an. Khi ngay hoat dong méi clia
ngudi ding bét dau, s 14n dugc dat lai v& 0 (nghia 13, gia tri ban dau cia sb 1an
thir nhét béng 0). Cén luu ¥ 13 c4ch thirc ghi s6 14n khéng bi gi6i han theo phuong
4n cla séng ché, va co thé duoc dat bai ngudi ¢ hidu biét trung binh trong linh
vuc k§ thust. Vi dy, tham s6 c6 thé duoc dit dé ghi gié trj thuc ciia s6 1an, vi dy,
0, 1, hodc 2. Ngoai ra, bit co c6 it nhét hai trang thai co thé dugc dit, va trang thai
khac nhau ctia bit c& dugce st dung dé biéu dién cac gia tri sb lwong thot gian khac
nhau. Trong truong hop ndy, mdi 1an thay d6i s6 1an tuong Ung véi thay d6i trang
théi cta bit cd. Vi du, bit c6 thé duoc dit 1am bit c& . Trong trudng hop nay, hai
trang théi c6 thé dugc ghi lai: 0 va 1. Hai trang thai c6 thé dugc lién két mot cach
tuong tmg véi hai gié tri s6 luong thoi gian. Vi du, trang thai 0 twong Ung véi gia
tri s6 14n 0, va trang thai 1 twong Gmg véi gia tri s6 1an 1. Ngoai ra, phuong phép
d8 phét hién ngudi ding di vao gidc ngt thoi gian dai mbi ngay khong bi gi6i han
& day, va c6 thé dugc dit boi ngudi c6 hiéu biét trung binh trong linh vue k§ thut
dua trén yéu cau thuc té. Vi du, khoang thoi gian ngi dugc phat hién mdi 1an
ngudi ding di vao gidc ngt, va gidc ngu c6 khoang thoi gian 16n hon hogic bang
ngudng khoang thoi gian dugc xé4c dinh 13 gidc ngd thoi gian dai.

Khi dugce phat hién rang nguoi dung di vao gidc ngu, so lan ma ngudi
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ding di vao gidc ngu thoi gian dai trén ngay hién tai (nghia 13, ngay hoat dong ciia
ngudi ding hién tai) duoc thu thap theo phuong 4n ctia sang ché. N6i cach khac,
s6 14n ma ngudi ding di vao giic ngd thoi gian dai trén ngay hoat déng clia nguoi
dung hién tai dugc xac dinh br?mg cach do_c s6 14n duoc ghi lai, trang thai nhan
dang cia bit c&, hodc twong tu. Trong phuong 4n tiry chon cia sang ché nay, dé
phén biét ngay hoat dong hién tai cia nguoi dung vo6i ngay hoat dong trude 4o,
chu ky thoi gian ma da qua trong ngay hoat déng ctia nguoi ding hién tai c6 thé
duoc goi 14 chu ky thoi gian thir nhét. Trong truong hop nay, S102 nhu sau:

Khi dwoc phat hién ring ngudi ding di vao gidc ngi, thiét bi deo thu
duoc sb 1an tht nhit ma ngudi ding di vao gidc ngl thoi gian dai trong chu ky
thoi gian thi nhét.

Vi du, gia thiét ring ngay hoat dong ngudi ding dugc dat tir 8:00 ti vao
mdi ngay theo lich t6i thoi diém trude 8:00 t6i vao ngay theo lich tiép theo. Ngoai
ra, gi4 thiét ring ngudi ding phét hién di vao gifc ngt lic 10:00 t6i ngay 13 théng
8 nam 2020. Trong trudng hop nay, chu ky thoi gian thir nhat dé cap dén chu ky
kéo dai tir 8:00 t&i dén 10:00 t&i ngay 13 thang 8 ndm 2020. N6i cach khéc, s6 1an
ma ngudi ding di vao gidc ngd thoi gian dai trong chu ky thoi gian nay can dugc
thu thap. Tuy nhién, khi dwoc phét hién ring ngudi diing nga truéc 8 gio t61, chu
ky thoi gian tht nhét can duoc x4c dinh vé phia trude. Vi dy, gia thiét ring ngudi
ding duoc phat hién di vao gidc ngt lic 5:00 chidu vao ngay 13 thang 8 nim 2020.
Trong trudng hop ndy, chu ki thoi gian thir nhat dé cap dén chu ky kéo dai tir 8:00
t81 vao ngay 12 thang 8 nim 2020 dén 5:00 chiéu vao ngay 13 thang 8 nim 2020.
Trong trudng hop ndy, chu ky thoi gian thir nhat vuot qua ngay theo lich.

Trong phuong 4n tlly chon ciia sang ché nay, chu ky thoi gian thir nhat
c6 thé 13 chu ky thoi gian trude thoi diém hién tai. Trong truong hop nay, chu ky
thoi gian thir nhat ¢ thé duoc két hop hoic khong két hop véi ngay hoat dong
ctia ngudi ding. Cu thé, ngudi c6 hiéu biét trung binh trong linh virc k§ thuét c6
thé dat pham vi cta chu ky thoi gian thir nhit dya trén yéu cu thuc t. Vi dy,
pham vi ¢6 thé duoc dit thanh chu ky thoi gian qua khi, vi du, 24 gid. Trong

trrong hop nay, sb 14n ma ngudi ding thue hién gidc ngti thoi gian dai trong chu
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ky thoi gian qua khit ¢6 thé duoc danh gi, va c6 kich hoat cam bién thit nhét hay
khong duoc xac dinh dua trén sb 14n.

Sau khi s6 14n ma ngudi ding di vao gidc ngd thoi gian dai trén ngay
hién tai dugc x4c dinh, theo phuong 4n cia sang ché, x4c dinh sé 1an c6 dat
ngudng s6 14n dit trude hay khong. Khi s6 14n khéng dat ngudng sb 1an dit trude,
diéu nay chi béo ring sb 1an ma ngudi dimg di vao gidc ngd thoi gian dai trén
ngdy hién tai 13 nho, va kha ning ring ma ngudi ding di vao gidc ngu thoi gian
dai 14n nay. Do d6, trong truong hop nay, hoat dong cua kich hoat cam bién thi
nhét trong S103 duogc thuc hién, dé thu thap dit liéu sinh 1y trong gidc ngu thoi
gian dai.

Nguoc lai, khi sé 1dn ma ngudi ding di vao gidc ngd thoi gian dai trén
ngdy hién tai dat ngudng sb 14n, nghia 13, s6 14n 16n hon hoic béng ngudng sb 14n,
diéu nay chi bdo ring ngudi ding di vao gidc ngh thoi gian dai trong sb luong
16m thoi gian vao ngay hién tai. Do d6, kha nang rang ma gidc ngu 12 gidc ngt thoi
gian ngén. Do d6, trong truong hop nay, hoat dong cta kich hoat cam bién thi
nhét trong S103 khéng duoc thuc hién.

Trong phuong 4n tiy chon clia séng ché nay, trong trudng hop thuc té,
trong ngay hoat dong ctia nguoi dung, khi ngudi dung di vao gidc ngi 1an déu tién,
s6 14n ma ngudi dung trude d6 di vao gide ngd thoi gian dai 13 0, va chéc chén
nhé hon ngudng sb 1an. Twong tng, dbi véi lan déu tién di vao gidc nga hang
ngdy, vé& mat 1y thuyét, c6 thé khong cén thu duoc s6 1an thir nhét, nhung sb 14n
thir nhat dugc xé4c dinh truc tiép 1a nhé hon ngudng s6 14n. Trong trudng hop nay,
S102 c6 thé dugc thay thé nhu sau.

Khi dugc phat hién ring nguoi ding di vao gidc ng, nhan dang giic
ngl d6 ¢ phai 1an thtr nhét di vao gifc ngh trong chu ky thoi gian thir nhét hay
khong; va

Khi di vao gidc ngt 12 14n dAu tién cia di vao gic ngi, x4c dinh ring
s6 1an thir nhit nhé hon ngudng s6 lan.

Trong phirong 4n ndy ciia séng ché, khi duoc phat hién ring ngudi ding

di vao giac ngu, nhan dang giac ngi d6 c6 phai lan thir nhat ma nguoi dung di vao
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gic ngn trong chu ky thoi gian th nhét hay khéng. Néu di vao gidc ngu 14 14n
dAu tién ma ngudi ding di vao gidc ngu, gid tri cu thé cta sé 14n ma ngudi ding
di vao gidc ngu thoi gian dai c6 thé khéng duge thu thap (nghia 13, bat k& cua gia
tri cia s6 14n thir nhét); thay vi, né xac dinh ma s6 14n nhé hon ngudng s6 14n, va
viéc thu thap dit liéu sinh Iy hoc trong budc tiép theo dwoc bat dau.

Twong tmg, khi di vao gidc ngt khong phai 14n du tién cia di vao giic
ngt trong chu ky thoi gian thit nhat, logic gbc ctia $102 dugc thuc hién duéi day:
Thiét bi deo nhan dugc sb 1An ma ngudi ding di vao gidc ngd thoi gian dai trén
ngay hién tai, xac dinh s6 14n ¢6 nhé hon ngudng sb 14n hay khéng, va thuc hién
xu ly.

Trong phuong an tity chon ciia séng ché nay, sau khi duoc phét hién ring
s6 14n ma ngudi ding di vao gidc ngu thoi gian dai dat ngudng s6 14n, vao ngay
hoat dong hién tai cia ngudi ding, s6 14n ma ngudi ding di vao gidc ngi thoi gian
dai khéng duoc cip nhat theo phuong 4n cia sing ché bit ké ngudi ding sau d6
6 di vao gidc ngn thoi gian dai hay khong. N6i cach khac, khi s6 1an thir nhit
bing ngudng sb 14n, sb 1an thi nhit trén ngay hoat dong hién tai ciia ngudi ding
khong duoc cap nhat. Khong cip nhat nghia 13 ma khi s 14n thr nhét duoc ghi
lai bang céch st dung gi4 tri cu thé, gia tri ciia s6 14n thi nhét khéng con ting Ién.
Khi s6 14n thir nhit duoc ghi lai bang cach sir dung bit cd, trang théi cia bit co
khong con thay dbi.

Khi sb 14n ma ngudi ding di vao gidc ngu thoi gian dai dat ngudng sb
14n, theo phuong 4n cia sang ché ngudi ding khéng con thuc hién gide ng thoi
gian dai trén ngay hoat d6ng hién tai ctia ngudi dimg. Do d6, sb 1an thir nhat khong
dugc cdp nhét sau do, dé khéi lugng cong viéc thuc hién nhan dang cua giéc ngu
thoi gian dai va khéi luong cong viée ghi lai s6 1an c6 thé duoc gidm.

S103: Thiét bi deo kich hoat cdm bién thi nhit va thu thap dit liéu sinh
1y hoc thix nhat cia ngudi ding bang cach sit dung cam bién thi nhét.

Khi x4c dinh ring sé 1an ma ngudi ding di vao gidc ngu thoi gian dai
trén ngdy hoat dong hién tai ctia ngudi ding khéng dat ngudng sbé 1an, didu nay

chi ra rang giac ngu cia nguoi dung kha nang la giac ngu thoi gian dai. Do do,
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trong trudng hop nay, thiét bi deo kich hoat dén PPG, va thu thap dit liéu sinh Iy
hoc ctia ngudi ding bang céch sir dung dén PPG va cam bién cam quang. Theo
phuong 4n ciia sang ché, dit liéu sinh Iy hoc dugc thu thap 1an nay dugc goi 1a dir
liéu sinh 1y hoc thit nhét.

S104: Sau khi ngudi ding di vao gidc ngd, thiét bi deo phat hién ngudi
dung c6 thirc ddy hay khéng, va khi nguoi dung thirc day, thiét bj deo v6 hiéu ho4
cam bién thi nhat.

S105: Sau khi ngudi ding di vao gidc ngy, thiét bi deo phét hién nguoi
dung ¢6 thirc day hay khong, va khi ngudi dung thic day, thiét bi deo quay lai dé
thuc hién S101, d tiép tuc theo d&i nguoi ding c6 di vao gidc nga hay khéng.

Sau khi ngudi ding di vao gidc ngd, thiét bi deo tiép tuc theo d&i nguoi
dung c6 thirc day sau khi ngt hay khong, nghia 13, gidc ngt c6 két thiic hay khéng.
Déi v6i trudong hop ma trong d6 dén PPG khéng dugc kich hoat, khong c6 yéu
cAu vé6 hiéu ho4 dén PPG, va tuong tng dit liéu sinh 1y khéng dugc thu thap. Do
do, theo phuong an cua sang ché, thiét bi deo quay lai dé thuc hién thao tac S101
va tip tuc dé thuc hién theo d&i gidc ngh trén ngudi ding, dé bat dAu phat hién
cuia nguoi dung.

Péi véi truong hop ma trong dé den PPG can dugce kich hoat, thiét bi
deo vd hiéu hoa dén PPG, d& két thic thu thap dbi véi dit liéu sinh 1y hoc cia
ngudi dung, va thu dugc dit liéu sinh ly trong qua trinh ngti hién tai. Cam bién va
phuong phap phat hién dugc sir dung dé theo dai thirc ddy ciia ngudi dung khong
bi gidi han qué muc theo phuong an cta sang ché, va c6 thé duoc dat boi nguoi
c6 hiéu biét trung binh trong linh vuc k¥ thuét dua trén yéu cau thuc té. Trong mot
s6 phuong 4n tiy chon, d& giam mitc tiéu thu dién ning cho phat hién thirc day,
mdt sb cam bién chuyén dong c6 thé phét hién dit lidu chuyén déng clia ngudi
dimg c6 thé duoc lya chon dé phat hién ngudi dung c6 thire day hay khéng. N6i
cach khac, nguoi dung c6 thirc ddy hay khong dugc x4c dinh dua trén dit liéu
chuyén dong boi cac cam bién chuyén dong. Vi du, ACC c6 thé duoc st dung dé
thu thip tin hiéu hanh ddng ctia nguoi dung, va nhén dang, dua trén tin hi€u hanh
dong dugc thu thap, nguoi dung c6 ¢ trang thai dugce giam sat hay khong. Vi du,
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sau khi ngudi ding di vao giic ngd, khi trudng hop ma trong d6 nguoi ding di
chuyén v6i bién d6 16n va chuyén déng kéo dai trong chu ky thoi gian, ngudi ding
xac dinh da thuc day.

Sau khi dén PPG bi v6 hiéu hod, trong mot khia canh, theo phuong an
cla sang ché, thiét bi deo c6 thé quay lai dé thuc hién thao tac trong S101 va dé
tiép tuc thuc hién theo ddi gic ngh trén ngudi dung, dé bat dau nhén dang cho
gidc ngu tiép theo chia ngudi ding. ,

Trong khia canh khéc, dit lidu sinh Iy trong gifc ngt dugc thu thap, va
thoi didm di vao gidc ngt va thoi diém thirc ddy cia gide ngli dugc biét. Do do,
khoang thoi gian ngt (nghia 13, khoang thdi gian thi nhét) c6 thé duge xac dinh
trude tién dua trén thoi diém di vao gidc ngd va thoi diém thire day. Khi khoang
thoi gian gic ngt 16n hon hodc bing ngudng khoang thai gian, diéu nay chi bao
réng gidc ng 13 gidc ngn thoi gian dai. Khi khoang thoi gian gidc ngd nhé hon
ngudng khoang thoi gian, didu nay chi bao rang gidc ngt 13 gidc ngl thoi gian
ngén. Trong truong hop nady, dit lidu sinh Iy hoc dugc thu thap 14n nay c6 thé bi
huy, d& tiét kiém dung lwong luu trit cia thiét bi deo.

Déi véi trudng hop ma trong d6 gidc ngu 13 gidc ng thoi gian dai, cac
thao tac sau c6 thé duoc thuc hién.

Hoat dong 1: Cap nhat sé 14n ma ngudi ding di vao gidc ngh thoi gian
dai trén ngay hoat ddng hién tai cia ngudi dung.

Theo phwong 4n ctia sang ché, s6 1an ma nguoi ding thuce su di vao gilc
ngu thoi gian dai trén ngay hoat dong hién tai ciia nguoi dung can duoc ghi lai,
dé x4c dinh trang thai gidc ngu thoi gian dai thuc sy clia ngudi ding va xac dinh
cam bién thir nhét cAn duoc kich hoat khi phét hién ngudi ding di vao gic ngi.
Do d6, khi gidc nga dugc xéc dinh 14 gide ngu thoi gian dai, s6 14n dugc cép nhat
theo phuong 4n cta sang ché, dé cip nhat sd 1an trong thoi gian thue. Khi duge
chon dé ghi lai gia tri thuc cua s6 14n brfmg cach st dung tham sb, cap nhat sd
lwong thoi gian c6 nghia 1a thém 1 vao gid tri thuc. Khi sé 14n dwoc ghi lai bang
céch sir dung bit cd, cAp nhét s6 14n d& cip dé cap nhat trang thai cia bit co sang

trang thai tuong ting véi sb luong ban dau duoc thém vao bai 1. Vi du, gia thiét
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réng bit dugc dat thanh bit ¢, trang thai 0 twong Ung véi gid tri lugng thoi gian
0, va trang thai 1 twong tmg véi gid tri s6 luong thoi gian 1. Ngoai ra, gia thiét
rng trude khi ngd, sb 14n ma ngudi ding thuc hién gidc ngl thoi gian dai trén
ngay hoat dong hién tai ciia nguoi dung 1a 0. Trong truong hop nay, trang thai cia
bit cn duogc thay dbi thanh trang théi twong tmg vé6i 0+1=1, nghia 13, thay d6i
thanh trang théi 1.

Trong phuong 4n tiy chon cua sang ché nay, khi duoc dit 13 sau khi
duoc phét hién ring s6 14n ma nguoi ding di vao gidc ngi thoi gian dai dat ngudng
s6 14n, trén ngay hoat dong hién tai ctia ngudi ding, sd 1an ma ngudi dung di vao
gidc ngu thoi gian dai khéng dugc cap nhat bét k& ngudi ding sau d6 cé di vao
gidc ngt thoi gian dai hay khong. Trong trudng hop nay, cip nhit sd luong thoi
gian c6 nghia la gift nguyén trang thai hién tai cia sd luong thoi gian.

Cén luu v 13, trong trudng hop ma trong d6 chu ky thoi gian thir nhit
khéng phai ngay hoat dong hién tai clia nguoi dung, hoat dong 1 co thé duogc thay
thé sau day: Cép nhat s6 1an ma nguoi ding di vao gidc ngh thoi gian dai trong
chu ky thoi gian thtr nhit. Nguyén tic va hoat dong chi tiét co ban giéng nhu hoat
déng 1. Cac chi tiét khéng duoc mo ta lai & day 1an nita.

Hoat dong 2: Phén tich dit liéu sinh 1y hoc dugc thu thap 14n nay, dé thu
dugc dit 1iéu phén tich gidc ngi tuong ting, dé theo dbi dé gidc ngd thoi gian dai
duoc thuc hién.

Dé thyc hién theo di cho gidc ngt thoi gian dai clia ngudi ding, theo
phuong 4n ctia sang ché, sau khi x4c dinh rang gidc ngu 14 gidc ngd thoi gian dai,
dit liéu sinh 1y hoc duoc thu thip trong gidc ngi thoi gian dai c6 thé dugc phén
tich, dé thu duoc céc két qua phén tich trong tng. Cach thirc phén tich dir liéu
sinh 1y hoc va ndi dung cu thé cia céc két qua phan tich khong bi giéi han qua
mirc & day, va c6 thé duoc dit boi ngudi c6 hidu biét trung binh trong linh vuc k§
thuét dva trén tinh huéng thuc t&. Ngoai ra, dit lidu sinh Iy dugc phan tich cé thé
dugc luu trir cuc bd trong thiét bi deo hodc bi x04 cuc bo.

Theo phuong 4n cta sang ché, ddi véi truong hop ma trong d6 thiét bi

deo khong thé thu duoc dit liéu lich st gidc ngl cia gic ngh thoi gian dai cia
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ngudi ding, thiét bi deo khéng kich hoat lién tuc cam bién trong chu ky ma trong
d6 theo ddi gic ngii tiép tuc duogc kich hoat, nhung lién tuc phét hién ngudi ding
c6 di vao gilc ngt hay khong. Khi duge phat hién ring ngudi ding di vao gidc
ngll, x4c dinh s6 14n ma ngudi ding trong gidc ngl thoi gian dai trong ngay hoat
dong hién tai (hodc chu ky thoi gian thir nhét) c6 dat ngudng sd 14n hay khéng.
Ngoai ra, cam bién chi duge kich hoat khi ngudng s6 1an khong dat, dé thu thap
dit liéu sinh 1y hoc ciia ngudi dung. Ngoai ra, khi nguoi dung dang ngu, viéc theo
dai thirc day tiép tuc duge thue hién trén ngudi ding, va cam bién bi v6 hiéu hoa
khi duoc phat hién ring ngudi ding thic dy.

N6 duge coi 1a s§ 14n ma ngudi ding thuc hién gidc ngh thoi gian dai
trong chu ky thoi gian cu thé trong cude séng thuc té 13 rat han ché. Do dé, theo
phuong &n cua sang ché, dé kich hoat cdm bién duogc x4c dinh dua trén hai didu
kién: nguoi ding 6 di vao gidc nga hay khéng va sé luong thoi gian cla gidc ngl
thdi gian dai trong chu ky gin day cé dat ngudng sd ]4n hay khéng. Cam bién
duoc kich hoat khi s6 14n khong dat ngudng sb 1an. So véi k§ thuat lién quan,
trudng hop ma trong d6 cam bién dugc kich hoat trong chu ky thoi gian ma trong
d6 ngudi dung tinh tdo. Trong cude séng va cong viée binh thudng, ngudi ding &
trong trang thai tinh tdo hau hét thoi gian. Do d6, so véi viée gift cam bién lién
quan duogc kich hoat ca& ngay, phuong 4n nay cua sang ché c6 thé giam luong 16n
cong viéc thu thap cam bién va mire tiéu thy dién ning. So véi viée gitt cam bién
duoc kich hoat trong chu ky thoi gian dit trude, didu ndy c6 thé thich nghi t6t hon
v6i thoéi quen ngh thue té cia ngudi ding, va giam céc trudng hop ma trong dé
dit liéu sinh 1y hoc ctia nguoi dung trong trang thai tinh tdo duge dugc thu thép.
Ngoai ra, dit ngudng s6 1an duoc thiét 1ap c6 thé tranh truong hop trong d6 viée
thu thap dit lidu sinh 1y hoc duoc thuc hién hiéu qua trong tit ca chu ky ngt cia
ngudi ding, va kich hoat cam bién lién quan dén gic ngt thoi gian ngén it cé kha
nang xay ra. Do do, muc tiéu thu dién nang cho viéc thu thép dit li€u sinh ly hoc
c6 thé duogc giam. Tom lai, theo cac phuong 4n cta sang ché, viéc thu thap dit liéu
sinh 1y hoc dugc thuc hién khi nguoi ding thirc ¢ thé duoc tranh, va céc truong

hop ma trong dé viéc thu thép dit 1li€u sinh 1y hoc dugce thuc hién khi ngudi dung
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trong gifc ngu thoi gian ngén c6 thé dugc giam. Dt liéu sinh 1y c6 thé duoc thu
thap chinh x4c trong gic ng thoi gian dai. Do d6, khéi luong céng viéc cta thu
thap dit liéu sinh 1y trong gidc ngd thoi gian dai boi cam bién 6 thé duge giam
cling nhu murc tiéu thu dién ning, dé tiéu thu dién it hon va thoi lugng cia thiét
bi deo dai hon.

Ngoai ra, khi dén PPG can duoc kich hoat, kich hoat chinh xac dén PPG
¢6 thé bi nhifu do dén PPG gy ra cho ngudi ding khi ngudi ding thuc hién gidc
ngt thoi gian ngén, dé chit luong gidc ngi ctia ngudi dung dugce cai thién.

Déi v6i trudmg hop 2 d néu trén, thiét bi deo c6 thé thu dugc giai phap
thu thap dit liéu sinh 1y twong Gng véi dit liéu lich sir giic ngh cta gidc ngd thoi
gian dai cia ngudi ding. Piéu ndy dwoc mé ta bang cach sir dung phuong 4n cu
th8. Trong phuong 4n cu thé, gia thiét ring cam bién thir nhét 12 cam bién nhip
tim quang hoc. FIG.2 thé hién luu d6 ctia phuong phép thu thap dit liéu sinh ly
hoc theo phuong 4n ctia sang ché; Chi tiét dwoc mo ta nhu sau.

S201: Khi chirc ndng theo doi giéc ngu tiép tuc duoc kich hoat, thiét bi
deo phat hién ngudi ding ¢6 di vio gidc ngl hay khéng.

§$202: Khi duoc phat hién ring ngudi ding di vao gidc ngy, thiét bi deo
nhan dugc sb 14n ma ngudi ding di vao gide ng thoi gian dai trén ngdy hién tai,
va x4c dinh s8 14n c6 nho hon ngudng s6 1an hay khéng. Khi s 1an nho hon
ngudng s 14n, $203 duoc thuc hién. Khi s6 14n 161 hon hoic bang ngudng sb 1n,
S205 duoc thuc hién.

$203: Thiét bi deo kich hoat cam bién thir nhét va thu thap dit liéu sinh
Iy hoc thir nhit cia ngudi ding bang cach st dung cam bién thir nhét.

S204: Sau khi nguc‘ﬁ ding di vao gic ngu, thiét bi deo phat hién ngudi
dung c6 thttc ddy hay khong, va khi nguoi dung thac day, thiét bi deo v6 hiéu hoa
cam bién thit nhét. |

S205: Sau khi nguoi ding di vao gidc ngi, thiét bi deo phat hién rang
ngudi ding cé thirc ddy hay khéng. Khi ngudi ding thirc déy, thiét bi deo quay
lai d& thuc hién S201, dé tiép tuc theo d&i nguoi dung c6 di vao gic ngu hay
khong.
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Céc nguyén tic, hoat dong chi tiét, hiéu qua c6 loi, va tuong tu cia
phuong phép ndy cua sang ché giéng nhu céc nguyén tic ctia phuong an dugc thé
hién trén FIG.1. Do d6, d& chi tiét, tham khao cac m6 ta lién quan cia phuong 4n
duoc thé hién trén FIG.1. Céc chi tiét khong duoc mé ta lai & ddy 14n nita. Ngoai
ra, mot vai chi tiét, t51 uu hod, hodc mé rong cac phuong 4n lién quan dén phwong
phép dugc thé hién trén FIG.1 c6 thé dugc két hop véi phuong 4n cla séng ché
nay cho séng ché. Vi du, cic phwong 4n ma trong d6 s6 14n cna gibc ngd thoi gian
dai ctia nguoi dung dugce cép nhét, dit liéu sinh 1y dugce thu thdp dugc phén tich,
va tuong tu ciing c6 thé duoc 4p dung véi tham khao phuong 4n ndy clia sang ché.
Pé biét cac chi tiét cu thé cua cac phuong 4n, tham khao cac md ta lién quan clia
phuong 4n dugc thé hién trén FIG.1. C4c chi tiét khong duge mé ta lai & day 1an
nira.

Theo phuong 4n cia sang ché, mic di thiét bi deo c6 thé thu dugc dit
liéu lich st gidc ngd cta gidc ngh thoi gian dai ciia ngudi ding, thiét bi deo c6 thé
chon khéng sir dung dit liéu lich st gidc ngt. Lira chon @ thuc hién xir 1y theo
cach thirc xir ly tuong tu nhu trong truong hop 1: Thiét bi deo khong thé thu duoc
dir liéu lich sir gidc ngt cua gidc ngh thoi gian dai clia ngudi ding.

Déi véi trudng hop 2, FIG.3 thé hién luu dd ctia phuong phép thu thap
dit liéu sinh ly hoc theo phuong an cta sang ché; N6 duoc coi 12 trong cude séng
thue té,, gidc ngd thoi gian dai 1a mét hoat déng thudng xuyén ciia ngudi ding.
N6i chung, ngudi ding di vao gidc nglt mdi ngay vao mét thoi diém binh thuong.
Dua trén didu ndy, theo phwong 4n cia sang ché, pham vi thoi diém di vao gilc
ngu (nghia la, chu ky thoi gian thir hai) ma trong d6 ngudi dung néi chung di vao
gidc ngu thoi gian dai duge xac dinh dua trén trang thai gidc ngd thoi gian dai
hién tai ctia ngudi dung. Khi theo dai gidc ngt duge thuc hién, ba diéu kién dugc
str dung ddng thoi @& xéc dinh didu kién kich hoat cam bién: ngudi ding c6 di vao
gidc ngt hay khéng, thoi diém di vao gidc ngt thude chu ky thoi gian di vao gide
ngi hay khong, s6 lwong thoi gian nga dai trong mét ngay hoat déng hién tai ctia
ngudi ding c6 dat dén ngudng luong thoi gian hay khong. Cac chi tiét duge mé

ta nhu sau.

36



49910 37/80

S301: Khi chirc ndng theo doi giéc ngu tiép tuc duoc kich hoat, thiét bi
deo phat hién ngudi diing c6 di vao gidc ngt hay khéng.

Céc chi tiét hoat dong trong S301 gibng nhu trong S101. P& chi tiét,
tham khao c4c mé ta trong S101. Céc chi tiét khong dugc md ta lai & day l4n nita.

$302: Khi duge phat hién ring ngudi ding di vao gidc ngi, thiét bi deo
xé4c dinh thoi diém di vao gidc ngt c6 trong chu ky thoi gian thir hai hay khéng.

N6 duge coi 1a nguoi dung thuc sy thuc hién giéc ngu thoi gian dai
thudng xuyén. Vi dy, hiu hét ngudi ding ngd vao ban dém. Tham chi mot sb
ngudi ding cin nghi ngoi vao ban ngay do yéu clu cong viée, cude sbng, viee
ngudi ding thuc hién gidc ngt thoi gian dai dé nghi ngoi vao ban ngay 1a diéu
binh thudng. Do d6, theo phwong 4n ciia sang ché, pham vi thoi diém di vao gidc
ngu ma trong dé nguodi dung di vao gidc ngt thoi gian dai hang ngay x4c dinh
trude dua trén trang thai gidc ngh thoi gian dai thuc té cia nguoi ding. "Trudc"
d& cap dén thoi didm trudce khi hoat dong cia "nhan dang thoi diém di vao giic
ngil c6 nam trong chu ky thoi gian thir hai hay khéng" dugc thyuc hién.

Trudng hop cu thé cua pham vi thoi diém di vao gidc ngd khong gidi
han theo phuong 4n cta sang ché, va c6 thé dugc xé4c dinh boi nguoi ¢6 hidu biét
trung binh trong linh vuc k§ thuét hodc ngudi ding dua trén tinh hudng ngudi
ding thuc té. Vi du, trong mét s phuong 4n tiry chon, ngudi cé hiéu biét trung
binh trong linh vyc k¥ thudt hodc ngudi dung cod thé dat pham vi thoi diém di vao
gidc ngu theo cach tha cong dua trén trang théi di vao gic ngn thue té cua gibc
ngu thoi gian dai cla nguoi dung. Vi dy, pham vi cé thé duoc dit thanh chu ky
kéo dai tir 8:00 chidu téi 12:00 chibu mdi ngay. Ngoai ra, trong mét sd tlly chon
khac cta phuong 4n, thiét bi deo c6 thé thuc hién cac phan tich dua trén dit lidu
lich sir gidc ngu clia ngudi ding, dé thu duoc pham vi thoi diém di vao gidc ngn
cia nguoi ding (trong trudng hop nay, chu ky thoi gian thir hai 12 dit liéu chu ky
thdi gian duoc xé4c dinh dua trén di liéu lich st gidc ngl cta ngudi ding). Can
Iwu ¥ 14 pham vi thoi diém di vao gilc ngt c6 thé 1a chu ky thoi gian duy nhét,
hodc ¢6 thé 12 nhidu chu ky thoi gian khac nhau. Piéu nay khéng bi gidi han cu
thé & day. Vi du, pham vi c¢6 thé tham khao thanh chu ky kéo dai tir 11 gio séng
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t61 1 gidy chibu va chu ky kéo dai tir 10 gidr tbi t6i 12 gidr t5i mdi ngay.

Trong phuong 4n tly chon cla sing ché nay, nhu duge thé hién trén
FIG.4, hoat déng cia x4c dinh pham vi thoi diém di vao gifc ngl bao gdm cac
budc sau day.

S401: Thu duge dir liéu lich st gidc ngi ctia ngudi ding trong chu ky
thoi gian th ba.

S402: Phan tich dit lidu lich sir gidc ngu, d& thu duoc chu ky thoi gian
thit hai.

Theo phuong 4n cta sang ché, dit liéu lich six gic ngh clia ngudi ding
trong chu ky thoi gian qua khir (nghia 13, chu ky thoi gian thir ba) dugce thu nhén.
Dit liéu lich st gifc ngt bao gdm dif liéu thoi diém di vao gidc ngl cia ngudi
ding mbi ngay trong chu ky thoi gian qué khi, nghia 13, thoi diém di vao gidc
ngi cia ngudi ding moi ngay. Dt liéu lich sir gihc ng c6 thé duoc luu trit cuc bd
trong thiét bi deo, bd nhé ngoai, hodc thiét bi khac ma c6 thé trao dbi dit lidu véi
thiét bi deo. Do chinh x4c cta dit lidu thoi diém di vao gidc ngi khong bi gisi han
qué mitc theo phwong 4n ciia sang ché, va cé thé duoc dit boi nguoi c6 hiéu biét
trung binh trong linh vuc k¥ thuét dua trén yéu cAu thyuc té. Vi du, khi do chinh
xéc dugc do theo gid, dit liéu thoi diém di vao gidc ngl ghi lai diém thoi gian cu
thé ma tai d6 ngudi ding di vao gidc ngt mdi ngay. Khi d6 chinh xac duge do
theo phit, mdc thdi gian cu thé va phit cu thé ma tai d6 nguoi ding di vao gidc
ng mdi ngay duoc ghi lai. Theo phurong 4n ciia sang ché, "mdi ngay" tuong tmg
v6i dit lidu lich str gidc ngl ¢6 thé 1a mbi ngdy theo lich, hodc c6 thé 12 mdi ngay
hoat dong ctia ngudi dung.

Dua trén thu thap dir liéu lich sur giéc ngu, theo phuong 4n cua sang ché,
dit liéu lich str gidc ngt va dit liéu thoi diém di vao gidc ngd duoc phan tich, dé
thu dugc pham vi thoi diém di vao gidc ngli ma trong d6 ngudi ding di vao gilc
ngt thoi gian dai hang ngay co ban. Phuong phép cu thé dé phan tich dit liéu thoi
diém di vao gibc nga khéng bi gi6i han qua mirc theo phwong 4n ctia sang ché, va
c6 thé duoc dit boi ngudi ¢ hidu biét trung binh trong linh vuce ki thuat dya trén

yéu cau thue t&. Vi dy, trong mét s6 phwong 4n tiy chon, dit liéu twong tmg véi
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gifc ngh thoi gian dai cia ngudi ding c6 thé duoc chon ra dua trén dit lidu lich
str gidc ngn, Sau d6 thoi diém di vao gidc ngl cia gidc ngu thoi gian dai trong
mdi ngay dugc xac dinh tir dit li€u, va mdt gidi han trén va gidi han dudi cia thoi
diém di vao gidc ngli duoc st dung dé thu duoc pham vi thoi diém di vao giic
ngu.

Trong phuong an tuy chon cua sang ché nay, gia thiét ring chu ky thoi
gian thir ba bao gdm m ngay, ngudng s6 14n 12 k, va ca m va k 12 sé nguyén 16n
hon 0. Nhu duge thé hién trén FIG.5, hoat déng trong S402 cu thé bao gdm S501
t6i S503.

S501: Mot cach twong g dit liéu phén tich cia m ngay trong dit 1iéu
lich str gidc ngn, dé xé4c dinh dit liéu cta k chu ky ngh clia ngudi dung véi thoi
gian ng mdi ngdy dai nhét trong chu ky thoi gian thit ba.

Theo phuong 4n cia sang ché, ngudng s6 1an k duoc dit cho gic ngn
thoi gian dai dugc thuc hién boi nguoi dung mdi ngay. Do d6, khi dir liéu lich s&r
gidc ngh duogc xir Iy, dit 1iéu chu ky thoi gian nghi twong tmg véi mdi 14n ngl cla
nguoi ding trong moi ngay duge xac dinh d4u tién. Ngoai ra, dit liéu chu ky thoi
gian ngu cta k 14n cua gic ngl duqc chon tuén tu tir dit liéu chu ky thoi gian ngt
ctia mdi ngdy theo thir tr gidm dan cia thoi gian ngh (nghia 13, khoang thdi gian
kéo dai tir thoi diém di vao gidc ngt t6i thoi diém thirc day), dé thu dugc k doan
dit liéu chu ky thoi gian ngu. Trong truong hop nay, khi tbng s6 lugng doan dir
liéu v& thoi gian ngt cia chu ky dit liéu thoi gian ng trong mdt ngay nho hon k,
tAt ca dit liéu chu ky thoi gian ng trong ngdy dwoc trich xuat. Khi k=1,budc 1
duoc thuc hién dé x4c dinh, tir dit liéu lich sir giéc ngu, dir liéu chu ky thoi gian
ngl cua gidc ngl v6i khoang thoi gian ngl dai nhét cia ngudi ding mdi ngay
trong chu ky thoi gian thir ba. Sau khi bude 1 duge thuc hién, thu duoc t8i da mxk
doan dir lidu chu ky thoi gian ngi ¢ thé duoc thu thap.

S502: Chon ra, tir dit liéu chu ky thoi gian ngt, dit liéu chu ky thoi gian
ngt ¢6 khoang thoi gian ngti 16n hon hodc bang ngudng khoang thoi gian, dé thu
duoc n doan cta dit liéu chu ky thoi gian ngd, va doc n thot diém di vao giéc ngu

bao gdm trong n doan cua dit lidu chu ky thoi gian ngd, trong d6 n 12 sé nguyén
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16m hon 0.

Sau khi dit liéu chu ky thoi gian ngt dugc thu thép thong qua viéc chon,
theo phwong 4n clia sang ché, khoang thoi gian ngli trong tmg véi mdi doan ciia
dit liéu chu ky thoi gian ngt dat ngudng khoang thoi gian tiép tuc duge xac dinh,
va dit liéu chu ky thoi gian ngit ma dat ngudng khoang thoi gian duoc chon ra.
Hon nira, dit 1iéu chu ky thoi gian ngu cua giéc ngu thoi gian dai thuc su dugce
thuc hién boi ngudi dung mbi ngay duoc thu thap. Sau d6, thoi diém di vao gic
ngt cu thé duoc doc tir dit lidu chu ki thoi gian ngti. Theo céch nay, thoi diém ma
tai d6 ngudi ding thyc su di vao gide ngh thoi gian dai mbi ngay cé thé duge thu
thap.

Cén luu v 13, trong mot ngdy, sé lwong doan dit lidu chu ky thoi gian
ngt ma dép tmg ngudng khoang thoi gian ¢ thé 12 bit ky gia tri nao tir 0 t6i k.
Khi sb lwong 13 0, didu nay chi bdo ring ngudi ding khong thuc hién gidc ngt
thoi gian dai trong ngay. Trong trudong hop nay, ngudi ding cé thé thirc khuya
hodc tuong tu. D& d& mb t4, theo phwong 4n cua sang ché, tbng gia tri sb luong
cua dir liu chu ky thoi gian ngtt ma dap ing ngudng khoang thoi gian dugc dit
té1 n.

Theo phuong an clia sang ché; bude 1 va bude 2 duogc sir dung dé trich
xuAt thoi diém di vao gidc ngli (nghia 13, dir liéu thoi diém di vao gidc nga, va
theo phuong 4n cla séng ché, dir liéu thoi diém di vao gidc nga bao gdm n thoi

‘didm di vao gidc nglt) ma tai d6 ngudi ding di vao gidc ngi thdi gian dai mbi
ngay trong chu ky thoi gian thir ba.

S503: Phan tich n thoi diém di vao gidc ngd, dé thu duge chu ky thoi
gian thir hai.

Sau n thoi diém di vao gidc ngt ma c6 thé duogc sir dung tham khao dé
thu thép, thoi diém di vao gidc nga duge phén tich theo phuong 4n ciia séng ché,
dé xé4c dinh quy téc vé& hanh vi cta di vao gidc ng ctia ngudi ding. Céc phuong
phép phan tich c¢6 thé 14 nhu sau: Thu dugc cac gia tri ctia n thoi diém di vao giic
ngt ma cé thé duoc str dung dé tham khéo, thu dugc sb phuong thirc ctia n thoi

diém di vao giéc ngu duoc thu thap, cac phan tich cum dugce thuc hién, hoic tuong
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tu.

Vi du v& mét s6 phwong phap phén tich duge mé ta nhu sau.

Phuong phép 1: Thoi didm sém nhét va thoi diém muén nhét (hai gia trj
cyc tri) trong s6 n thoi diém di vao gide ngli twong tmg duoc st dung lam thoi
diém bét dAu va thoi diém két thuc cta pham vi thoi diém di vao gide ngl, dé xac
dinh pham vi thoi diém di vao gide ngt. M&i thoi didm di vao gidc ngt 14 chu ky
thdi gian trong ngay. Do d9, khi so sanh dugc thuc hién trong mét don vi ctia ngay,
thoi diém di vao gidc ngt 1 theo trinh tu. Theo phuong 4n clia sing ché, thoi diém
di vao gidc ngd sém nhit duge st dung 1am thoi diém bit dau, va thoi diém di
vao gidc ngt mudn nhét duge st dung 13, thoi diém két thic, dé xac dinh pham vi
di vao gibc ngd twong tmg. Vi du, gia thiét ring téng cong c6 bdn thoi diém di
vao gilc ngu: 8:15 t6i, 9:00 t6i, 9:10 t6i, va 10:00 td1. Trong truong hop nay, thoi
diém di vao gidc ngi sém nhét 12 8:15 t6i va thoi di8m di vao gidc ngl mudn nhat
14 10:00 t4i. Do d6, pham vi thoi diém di vao gidc ngi tir 8:15 i t6i 10:00 tdi.

Phuong phép 2: Trong trudng hop nay, trude tién gia tri trung binh u cua
n thoi diém di vao gide ngt dugc tinh ton.

Sau d6, d6 1&ch chudn p cta n thoi diém di vao gilc nga dugce tinh toan.

Cudi cing, T1=u-bxp va T2=u+bxp dugc tinh todn, va thoi diém bét
dAu ctia pham vi thoi diém di vao gidc ngd duoc dit tir T1, va thoi diém két thic
duoc dat 1a T2. Trong phuong phép nay, b 13 hé sé khéng ddi, va b>0. Gié trj cu
thé c6 thé dugc dit boi ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thut dya
trén yéu cu thuc té. V& mit Iy thuyét, gia tri 16n hon cia b cho thiy pham vi thoi
diém di vao gidc ngd 16n hon.

Phuong phéap 3: Phén tich cum dugc thyc hién trén n thoi diém di vao
giéc ngu béng cach st dung mot s6 thut to4n tao cum, dé thu duogc pham vi thoi
diém di vao gié’lc ngu. Vi duy, thuét toan tao cum cé th_é la thuét toan K gia tri trung
binh (K-means), thuét toan tao cum AP, hodc mo hinh tao cum dua trén mang no-
ron.

Trong phuong 4n tiy chon ciia sang ché nay, dugc xem xét ring khoang

thoi gian ctia giac ngu thoi gian dai cia moi nguoi cd thé khéc nhau trong sang
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ché thuc té. Do d6, d& 1am cho ngudng khoang thdi gian phi hop hon véi théi
quen ngu thuce té clia nguoi dung, sau khi S502 dugc thuc hién, theo phuong an
clia sang ché, ngudng khoang thoi gian dugc cip nhét dya trén thu th'ép di liéu
lich st gidc ngt. Céc chi tiét duoc mé ta nhu sau.

S504: Thu dugce n doan cua khoang thoi gian ngui tuong Umg t6i n doan
cua dir liéu chu ky thoi gian ngt, va cap nhat ngudng khoang thoi gian dua trén n
doan cua khoang thoi gian ngu.

Phuong phap cu thé d& cap nhét ngudng chu ky thoi gian khong bi gisi
han theo phuong 4n ciia sang ché, va c6 thé dugc dat boi ngudi c6 hibu biét trung
binh trong linh vuc k¥ thuat. Vi du, khodng thoi gian nga ngén nhét trong s6 n
doan ciia khoang thoi gian ngi ¢6 thé duoc str dung 1am ngudng khoang thoi gian,
hozc s6 phwrong thirc hodc gia tri trung binh ciia n doan ciia khoang thoi gian ngu
c6 thé duoc st dung 1am ngudng khoang thoi gian.

Theo phuong 4n cia sang ché, ngudng khoang thdi gian dugc cp nhat
bing céch st dung dit liéu lich st gidc ngt, dé gid tri clia ngudng khoang thoi
gian ¢6 thé thich tng véi théi quen ngt thuc té ctia ngudi ding. Do d6, trong qua
trinh nhan dang giéc ngl thoi gian dai ciia ngudi dung, d6 chinh xac nhén dang
gidc ngh thoi gian dai cta ngudi ding c6 thé cao hon, dé thoi gian dé kich hoat
cam bién duoc lua chon chinh x4c, va kha nang kich hoat cam bién do nhim 14n
giam. Do d6, muc tiéu thu dién ning dé thu thap dit liéu sinh 1y hoc clia ngudi
ding trong gic ngt thoi gian dai c6 thé dugc giam.

S303: Khi thoi diém di vao gidc nghi ctia ngudi ding trong chu ky thoi
gian thit hai, thiét bi deo nhan duoc sb 14n ma ngudi dung di vao gidc nga thoi
gian dai trén ngay hién tai, va xac dinh s 14n ¢6 nho hon ngudng sb 1an hay khéng.
Khi sb 14n nhé hon ngudng s6 14n, S304 dugc thuc hién. Khi s6 14n 16n hon hodc
bﬁng ngudng s6 14n, $306 dugce thuc hién.

Khi x4c dinh ring thoi diém di vao gidc ngli cia nguoi ding trong pham
vi thoi diém di vao gifc ngu, diu nay chi bao ring giic ng cla c6 kha ning 16n
gidc ngti thoi gian dai. Do d6, trong trudng hop nay, theo phuong 4n ctia séng ché,

s0 1an ma nguoi dung thue hién gidc ngu thoi gian dai trén ngay hién tai dugc xac
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dinh. Chi tiét hoat dong, lién tuc phét hién, hidu qua c6 lgi, va tuong tur cia xac
dinh 6 14n cta gidc ngti thoi gian dai vé co ban giéng nhu trong S102. D& chi tiét,
tham khéo céc mé ta lién quan trong S102. Cac chi tiét khong dugc mé ta lai &
day lan nita.

CAn luu ¥ 13 "ngay hién tai" trong $303 c6 thé dugc thay thé bang "chu
ky thoi gian tht nhét". D& mé ta vé chu ky thoi gian thit nhét, tham khao mé ta
trong S$102. C4c chi tiét khong duoc mé ta lai & ddy 1an nita.

S304: Thiét bi deo kich hoat cam bién thit nhit va thu thap dit liéu sinh
Iy hoc thi nhat cta ngudi ding bang cach sir dung cam bién thit nht.

S305: Sau khi ngudi dung di vao gidc ngd, thiét bj deo phat hién ngudi
dung c6 thirc day hay kh@ng, va khi nguoi dung thic day, thiét bi deo v6 hiéu hoa
cam bién thir nhét. |

S306: Sau khi ngudi ding di vao gifc nga, thiét bi deo phat hién ring
ngudi dung c6 thitrc diy hay khéng. Khi nguoi dung thic day, thiét bi deo quay
lai d& thuc hién S301, dé tiép tuc theo dbi ngudi ding c6 di vao gidc ngd hay
khong.

Hoat dong trong S304 dén S306 gidng nhu hoat dong trong S103 dén
S105. Dé chi tiét, tham khao c4c mé ta trong S103 dén S105. Cac chi tiét khong
duoc mb ta lai & day lan nita.

Ngoai ra, mot vai chi tiét, t6i uu hod, hodc md rong cac phuong an lién
quan dén phuong phép dugc thé hién trén FIG.1 c6 thé dwoc két hop véi phuong
4n cta sang ché nay cho sang ché. Vi du, cdc phuwong 4n ma trong d6 sd 1an cla
giéc ngu thoi gian dai cia ngudi ding dugc cép nhét, dit lidu sinh Iy dugc thu thép
dwoc phan tich, va tuong tu cling ¢ thé duge 4p dung véi tham khao phuong 4n
ndy cia sang ché. P& biét cac chi tiét cu thé cta cac phuong an, tham khao céc
md ta lién quan cta phuong 4n duogc thé hién trén FIG.1. Céc chi tiét khong duoc
md t4 lai & day 14n nita.

Vi du, tuong mg vdi hoat ddng 1 trong phuong an dugc thé hién trén
FIG.1, nhu duge thé hién trén FIG.6, sau khi S305 dugc thuc hién, phuong an nay

cua sang ché co6 thé bao gom thém céc budc sau.
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S307: Sau khi dugc phat hién ring ngudi ding thirc dy, thu thap s6 lidu
thdng ké vé khoang thoi gian dau tién kéo dai tir thoi diém ma tai d6 ngudi ding
di vao gilc ngt dén thoi diém ma tai d6 ngudi ding thirc day.

S308: Khi khoang thoi gian thtr nhét 16n hon hoic bang ngudng khoang
thoi gian, x4c dinh ma gidc ngd 13 gidc ngh thoi gian dai, va cap nhat sb 1an thi
nhét. |

Dit liéu sinh Iy hoc trong gidc nga duge thu thap, va thoi diém di vao
gic ngt va thoi diém thic ddy cua gide ngt duoc biét. Do d6, khoang thoi gian
ngt (nghia 13, khoang thoi gian thir nhit) c6 thé duoc x4c dinh trudce tién dya trén
thoi diém di vao gidc ngh va thoi diém thie day. Khi khoang thoi gian gidc ngu
16n hon hodc bang ngudng khoang thdi gian, diéu nay chi béo rang gidc ngl 1a
gidc ngt thoi gian dai. Khi khoang thoi gian gidc ngi nhé hon ngudng khoang
thdi gian, diu nay chi bio rang gifc ngt 13 gidc ngn thoi gian ngén. Trong trudng
hop nay, dit lidu sinh 1y hoc dugc thu thip 14n ndy c6 thé bi huy, dé tiét kiém
khéng gian luu trir cia thiét bi deo. Trong trudng hop ma trong d6 gic ngu 13
gilc ngt thoi gian dai, s 14n cia gidc ngh thoi gian dai ctia ngudi ding c6 thé
dugc cép nhat.

Cén luu ¥ 13, trong trudng hop ma trong d6é chu ky thoi gian thir nhét
khong phai ngay hoat déng hién tai ciia ngudi ding, S308 c6 thé dugc thay thé
sau day: Khi khoang thoi gian th nhit 16n hon hodc bing ngudng khoang thoi
gian, x4c dinh rang gidc ngti 1a gidc ngti thoi gian dai, va cap nhat sb 14n ma ngudi
ding di vao gidc ngl thoi gian dai trong chu ky thoi gian thi nhét. Nguyén tic va
hoat ddng chi tiét co ban giéng nhu S308. Céc chi tiét khong duge mo ta lai & day
14n nita.

Ngudng khoang thoi gian dugc st dung S308 1a ngudng thoi gian mudn
nhét. N6i cach khéc, khi ngudng khoang thdi gian duoc cip nhat trong cach thirc
dugc mo ta trong S504, ngudng thoi gian dugce cdp nhat mudn nhét duogc st dung
trong truong hop nay.

Ngoai ra, can luu ¥ 13, sau khi S305 duoc thuce hién, theo phuong 4n cla

sang ché, dit liéu sinh 1y hoc ctia ngudi ding trong gidc ngt c6 thé duge thu thap.
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Khi khoang thoi gian gidc ngii 16n hon hosc bang ngudng khoang thoi gian (nghia
13, sau khi $307 duoc thyc hién ma khoang thoi gian thir nhit 16n hon hosc bang
hguﬁng khoéang thoi gian), diéu nay chi béo ring gidc ngu 13 gidc ngh thoi gian
dai. Tuong tng, thoi diém di vao gidc nga va thoi diém thic diy cta gidc ngu
cling tr& thanh mét phan cua dit liéu lich sir gidc ngd. D& 1am pham vi thoi diém
di vao giic ngl chinh x4c chinh xé4c theo thoi gian thic, ¢ chic chan théi quen
ngl ctia ngudi ding ma cé thé theo cac chu ky khac nhau (vi dy, vao cic mua
khéc nhau, thdi didm di ngt khac nhau va thoi diém di vao gidc ngt 14 khac nhau,
va tham chi trong vong mdt thang, thoi quen ngu vao d4u thang va théi quen ngi
vao cudi thang c6 thé khéc nhau), sau khi S305 dugc thuc hién, phuong 4n nay
clia sang ché c6 thé bao gdbm thém céc budc sau day.

S309: Sau khi dugc phét hién ring nguoi ding thic ddy, thu thap s6 lidu
thdng ké v& khoang thoi gian dau tién kéo dai tir thoi diém ma tai d6 ngudi ding
di vao gifc ngi dén thoi diém ma tai d6 nguoi ding thirc dy.

S$310: Khi chu ky thoi gian thi nhét 16n hon hoic bang ngudng khoang
thoi gian, thue hién hoat dong 14y dir 1iéu lich st gidc ngd clia ngudi dung trong
chu ky thoi gian thi ba trong S401.

Trong trudng hop nay, cac hoat dong trong S401 va S402 co thé duoc
kich hoat (két hop v6i phuong 4n duoc thé hién trong FIG.5, hoat dong trong S501
dén $503 duoc kich hoat thém), d8 cip nhét pham vi cach thirc thoi diém di vao
gidc ngu kip thoi. Ngoai ra, khi phuong 4n nay cta sing ché duoc ap dung két
hop vai FIG.6, S309 14 S307.

Trong phuong 4n tiy chon clia sang ché nay, dugc xem xét rang thoi
quen gidc ngi bao gdm thoi diém di vao gifc ngli, va bao gdm thém thoi gian ngi.
N6i cach khac, khoang thoi gian gidc ngt thoi gian dai ctia ngudi ding 6 thé thay
dbi trong cac chu ky khac nhau. Do d6, sau khi S309 dugc thuc hién, két hop véi
phwong 4n duoc thé hién trén FIG.5, phuong 4n ndy clia sing ché c6 thé bao gdm
thém cac budc sau day.

Khi khoéng thdi gian thir nhit 16n hon hoic bang ngudng khoang thoi

gian, hoat dong thu dugc n doan cua khoang thoi gian ngd tuong Ung véi n doan
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cia dit liéu chu ky thoi gian ngt va cip nhat ngudng khoang thoi gian dua trén n
doan ctia khoang thoi gian ngu trong S504 dugce thuc hién.

Theo phuong 4n ctia sang ché, mdi 14n sau khi thoi diém di vao gidc ngu
muén nhét va khoang thoi gian ng cta gidc ngu thoi gian dai duoc thu thap, kip
thoi c4p nhat ctia pham vi thoi didm di vao gidc ngd va ngudng khoang thdi gian
¢6 thé duoc kich hoat kip thoi theo phuong 4n cla sing ché. Theo cach nay,
phuong 4n nay cia sang ché c6 thé tu dong thich tmg véi su thay d6i cua théi
quen ngu thoi gian dai ctia ngudi dung trong cac chu ky khac nhau. Do d6, xac
dinh chinh x4c hon gidc ngt thoi gian dai c6 thé dugc thuc hién, va kich hoat cam
bién do nhdm 14n c6 thé duoc giam. Mirc tiéu thu dién nang dé thu thap dir lidu
sinh Iy hoc ctia ngudi ding trong gidc ng thoi gian dai ¢6 thé duoc giam.

Trong phuong 4n tiy chon ciia sng ché nay, hoat dong trong S301 t6i
S306 c6 thé duge thuc hién dé x4c dinh chinh xac vé mit 1y thuyét gidc ngi thoi
gian dai cia nguoi dung. Tuy nhién, trong sang ché thuc t&, c6 thé xay ra truong
hop sau: Mic di ngudi ding mudn di vao gidc nga trong pham vi thoi diém di
vao gibc ngu va thuc hién gidc ngt thoi gian dai, gidc ngi clia nguoi ding bi gian
doan do yéu t6 bén ngoai can thiép (vi du, bi danh thiic béi tiéng dn nhu 1 cude
goi hoic ddng hd bao thirc). Trong truong hop ndy, ngudi ding néi chung mubn
vao lai gifc ng thoi gian dai. Khoang thoi gian gidc ngi ¢6 thé nhé hon ngudng
khoang thoi gian, va thoi diém di vao gidc ngi tiép theo ciia ngudi ding c6 thé
vuot qua pham vi thoi diém di vao gie ngt. Trong trudng hop nay, trudng hop
ma trong d6 ngudi ding thuc sy mudn thyc hién gide nga thoi gian dai nhung cam
bién khong thé x4c dinh va kich hoat xay ra.

Vi du dugc str dung cho mé ta. Gia thiét réng pham vi thot diém di vao
gidc ngu tir 8:00 61 t&i 11:00 t61, va ngudng khoang thoi gian 13 6 gidr. Ngoai ra,
gia thiét ring nguoi ding di vao gidc ngd lac 10:30 t6i, va sb luong cta gidc ngl
thoi gian dai trén ngdy hién tai nhoé hon ngudng s 14n. Gia thiét ring sau khi
ngudi ding di vao gide ngi Itc 10:30 t8i, ngudi ding bi dénh thire béi tiéng dn,
va khoang thoi gian ngui clia nguodi dung nhoé hon 6 gio. Vi dy, ngudi dung bi danh

thirc béi cube goi lic 11:30 téi. Trong trudng hop nay, ngudi ding néi chung thuc
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hién gidc ng thdi gian dai lai sau khi thirc day. Gia thiét ring thoi diém di vao
gidc ngt ndm ngoai pham vi thoi diém di vao gidc ngi. Vi dy, gia thiét ring nguoi
dung hoan thanh tra 1bi cudc goi Iuc 11:50 t8i va sau d6 thue hién lai giéc ngu thoi
gian dai . Trong trudng hop nay, khéng thé xac dinh dugc, bang céch sir dung cac
hoat déng trong S301 t6i S306, ma ngudi dung du dinh dé thuc hién gidc ngt thoi
gian dai 14n nay. D& giai quyét vn d& nay, nhu duge thé hién trén FIG.7A va
FIG.7B, sau khi S305 dugc thuc hién, phuong 4n nay cua sang ché bao gém thém
$701 dén S703.

S701: Khi khoang thdi gian thir nhét kéo dai tir thoi diém ma tai d6
ngudi ding di vao gidc ngi t6i thoi diém ma tai 6 ngudi dung thic ddy nhé hon
ngudng khoang thoi gian, x4c dinh réng dit liéu thu thap 13 bit thuong, va dé tiép
tuc theo dai ngudi ding c6 di vao gidc ngh hay khong.

Khi khoang thoi gian gidc nga ctia ngudi diing nho hon nguéng khoang
thoi gian, diéu nay chi bio rang ngudi ding cé kha ning 16n dé thire day béi vi
tac dong cta yéu t6 bén ngoai. Trong trudng hop ndy, theo phuong 4n clia sdng
ché, dugc x4c dinh rng viéc thu thap dit liéu sinh Iy hoc clia nguoi ding 12 bét
thuong.

S702: Sau khi x4c dinh ring viéc thu thap dit ligu 1a bét thuong, khi
dugc phét hién ring ngudi ding di vao gifc ngt, kich hoat cim bién thir nhét, va
diéu khién cam bién thtr nhét dé thu thap di liéu sinh 1y hoc thit hai clia ngudi
dung.

Khi viéc thu thap dit liéu sinh ly hoc cua nguoi dung bét thuong, theo
phuong 4n ciia sang ché, khi nguoi ding di vao gidc ngh 14n tiép theo, vibe co
kich hoat cam bién hay khéng khéng dugc xac dinh dua trén hoat dong trong S302
va S303, nhung cam bién dugc kich hoat trie tiép. Cu thé, khi ngudi ding di vao
gic ngn 14n tiép theo, bét ké thoi diém di vao gidc ngh ¢6 nim trong pham vi thoi
diém di vao gidc ngn hay khéng, cam bién dwoc kich hoat theo phwong 4n cua
séng ché, va viéc thu thap cho dir liéu sinh ly hoc ctia ngudi dung duge thuc hién.
Theo phuong 4n nay cia sang ché, ngay ca khi ngudi ding bi gian doan béi yéu

t6 gay nhidu nhu 14 tiéng dn trong giic ngh thoi gian dai, viéc thu thap dir liéu
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sinh 1y hoc ¢6 thé duoc thyc hién trén nguoi ding kip thoi khi ngudi ding di vao
lai gidc ngt thoi gian dai. Theo cach nay, viéc thu thap dit liéu sinh 1y hoc dugc
thuc hién trong gidc ngt thoi gian dai 13 chinh x4c va dang tin cdy hon. Dé phan
biét tir dit liéu sinh Iy hoc dugc thu thép trong phuong an dugc thé hién trén FIG.3,
theo phwong 4n ctia sang ché, dit liéu sinh 1y dugc thu thap sau khi ngudi dung di
vao gibc ng 14n tiép theo dugc goi 1a dit liéu sinh 1y hoc thir hai.

S703: Khi dugc phat hién ring nguoi dung thirc dy, vo hidu hod cdm
bién thtr nhat.

Khi ngudi ding thirc dy, didu nay chi bao ring gidc ngli ctia nguoi ding
két thic. Do d6, cam bién duoc vo hidu hod, dé két thic viéc thu thap dit lidu sinh
Iy hoc clia nguodi dung.

Theo phuong 4n cia sang ché, d6i véi truong hop ma trong d6 thiét bi
deo c6 thé thu dugc dit liéu lich st gidc ngl ctia gidc ngd thoi gian dai clia nguoi
ding, trong cach thtrc tiy chon, viéc xir Iy dugc thuc hién béng cach st dung giai
phép gidng nhu trong FIG.1. Ddi véi hidu qua c6 loi cu thé trong trudng hop nay,
c6 thé tham khao céc md ta cia hiéu qua c6 loi trong FIG.1. Cac chi tiét khong
duoc md t4 lai & day 1an nita.

Trong céch thirc tuy chon khéc, pham vi thoi diém di vao gidc ngu cla
chu ky gidc ngt thoi gian dai thuc sy ciia ngudi dung dugc uée lugng trude dua
trén théi quen gidc ngd thoi gian dai clia ngudi ding. Trong chu ky ma trong d6
viéc theo doi giéc ngu van duoc kich hoat, cam bién khong dugc kich hoat lién
tuc, nhung viéc theo doi di vao giéc ngu dugc thuc hién lién tuc trén ngudi dung.
Khi dugce phat hién rang ngudi ding di vao gidc ngd, duoc x4c dinh ring thoi
diém di vao gidc ngt c6 ndm trong pham vi thoi diém di vao gide ngh hay khong.
Khi thoi didm di vao gibc ngl ndm trong pham vi thoi diém di vao gic ngu, didu
nay chi ra rang gidc ng c6 kha ning 16n 1a giic ngt thoi gian dai. Tuong tmg,
xé4c dinh ring s6 14n ma nguoi ding trong gidc ngh thoi gian dai trong ngay c6
hoat dong lién tuc hay khéng (hodc chu ky thoi gian thir nhat) dat ngudng s6 1an.
Ngoai ra, cam bién chi duoc kich hoat khi ngudng s6 14n khong dat, dé thu thap

dit liéu sinh ly hoc cta nguoi dung. Ngoai ra, khi nguoi dung dang ngu, viéc theo
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doi thuc day tiép tuc duogc thuc hién trén ngudi dung, va cam bién bi vd hiéu hod
khi dwoc phat hién ring ngudi ding thirc day.

Puogc xem xét ring trong cudc sdng thuc té, gidc ngh thoi gian dai 13
hanh vi cuc ky thudng xuyén dbi véi ngudi ding. Do d6, theo phuong 4n ciia sang
ché, dir liéu lich sir giic ngti ctia ngudi ding duge phan tich d€ thu nhan mét cach
thich nghi pham vi thoi diém di vao giic ngli ma nguoi ding d3 quen, sao cho
viéc gidc ngh cia ngudi ding c6 thé 12 gide ngn thoi gian dai hay khéng c6 thé
duoc phén biét chinh x4c. Trén co s ma ngudi ding di vao gidc ngi tai thoi diém
trong pham vi thoi diém di vao gidc ngd cia gidc ngil thoi gian dai, nghia 13, nguoi
ding rat c6 kha ning dé thuc hién giéc ngi thoi gian dai, xem xét ring s6 14n ma
gifc ngn thoi gian dai dwoc thuc hién trong chu ky thoi gian cu thé rt gidi han,
ngudng sb 14n duoc x4c dinh lai. Do d6, theo phuong 4n ciia sang ché, viéc kich
hoat cam bién dugc x4c dinh dya trén ba diéu kién: ngudi ding c6 di vao gidc ngu
hay khéng, thoi diém di vao gidc ngt ¢6 ndm trong pham vi thoi diém di vao giic
ngli ma nguoi dung di quen hay khong, va luong thoi gian cla giic ngu thoi gian
dai trong chu ky thoi gian gan day c6 dat ngudng sb 1an hay khong. Ngoai ra, cam
bién dugc kich hoat khi thoi didm di vao gide nga trong pham vi thoi diém di vao
gidc ngl ma ngudi ding quen véi, va s6 1an khéng dat ngudng s6 1an. So v6i k¥
thuét lién quan, trudong hop ma trong d6 cam bién duoc kich hoat trong chu ky
thoi gian ma trong dé nguoi dung tinh tdo. Trong cudc sbng va coéng viéc binh
thuong, nguoi dung & trong trang thai tinh tao héu hét thoi gian. Do d6, so véi gitr
cam bién lién quan ca ngdy, phuong 4n nay clia sang ché c6 thé giam luong 16n
cong viéc thu thap cam bién va muc tiéu thu dién nang. So vdi viéc gilt cam bién
duoc kich hoat trong chu ki thoi gian dit trude, didu nay 6 thé thich nghi t&t hon
v6i théi quen ngu thuc té ciia ngudi ding, va giam cac trudng hop ma trong d6
dit liéu sinh ly hoc ctia nguoi dung trong trang thai tinh tdo dugc dugc thu thép.
Béng cach so sanh céc thoi quen thoi didm di vao gide ngi ciia ngudi dung va dit
ngudng s 1an, muc dich cia ngudi ding mdi 14n ngudi ding di vao gilc ngl c6
thé dugc x4c dinh chinh xé4c, dé thuc hién nhan dang chinh x4c cho gidc ngn thoi
gian dai. Do d6, c6 thé tranh hiéu qua truong hop ma trong d6 viée thu thap di
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liéu sinh ly hoc dugc thuc hién trén tAt ca chu ky ngu ctia ngudi dung, va xac suét
kich hoat cam bién lién quan cho gidc ngh thoi gian ngin gidm di. Mitc tiéu thu
dién nang cho viéc thu thap dit liéu sinh ly hoc c6 thé duoc giam.

T6m lai, theo phwong 4n ctia sang ché, viéc thu thap dit liéu sinh 1y hoc
duoc thuc hién khi ngudi ding tinh tdo ¢6 thé duoc tranh, va truong hop ma trong
d6 viéc thu thap dir liéu sinh 1y hoc dugc thuc hién khi ngudi dung trong giéc ngu
thoi gian ngén c6 thé duoc giam. Ngoai ra, dit liéu sinh ly co thé duoc thu thap
chinh x4c trong gidc ngd thoi gian dai, va d chinh x4c cta dit liéu co ban dé theo
déi gidc ngu trén nguoi ding duoc dam bao. Tuong tmg, theo phuong 4n clia sang
ché, khdi luong cong viéc cua thu thap dit lidu sinh 1y trong gic ngi thoi gian dai
béi cam bién c6 thé dugc giam, mirc tiéu thu dién ning cé thé dugc gidm, tiéu thy
dién ciia thiét bi deo c6 thé duge giam, va thdi lugng c6 thé duge kéo dai. Ngoai
ra, khi dén PPG can duoc kich hoat, viéc kich hoat chinh x4c dén PPG c6 thé con
tranh nhidu gay ra do dén PPG t6i ngudi dung khi ngudi ding thuc hién giic ngn
thoi gian ngén, dé chit luong gidc ngd clia ngudi ding duogc cai thién.

M6t vai mé ta bd sung clia cac phuong én dugc thé hién trén FIG.1 tdi
FIG.3 nhu sau.

1. Trong phwong 4n dugc thé hién trén FIG.4, khi dit liéu lich sir gidc
ngt duge phén tich dé x4c dinh pham vi thoi diém di vao gic ngli ciia nguoi ding,
loai ngay c6 thé dugc phan biét, va pham vi thoi diém di vao gidc ngli dugc phin
tich dua trén loai ngdy thuc té.

Puoc xem xét rang trong cude séng thuc té, théi quen gide ngi thoi gian
dai ctia ngudi ding trong chu ky thoi gian khac nhau ¢ thé khéc nhau rét nhiéu.
Vi du, néi chung, ngudi ding can di ngt va ddy sém vao cic ngay lam viéc. Tuy
nhién, vao ngdy nghi, ngudi ding c6 thé di ngd va diy muén hon. Do d6, khi
phuong an dugc thé hién trén FIG.4 dugc thuc hién, cac ngay duogc phan loai
thanh c4c loai trudce theo phuong 4n ctia sang ché. Vi du, c6 thé c6 hai loai chu ky
thoi gian: ngay lam viéc va ngay nghi (viéc chia ngay lam viéc va ngay nghi c6
thé duoc x4c dinh dua trén tinh hudng thuc t& ctia phan chia ngay 18 & quéc gia

trong d6 ngudi ding &, va khong bi giéi han & ddy). Ngoai ra, c6 thé c¢6 nam loai
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chu ky thoi gian: Thit hai, thit ba t6i thit ndm, thir séu, thir bay, va chi nhat. Sau
do, cac ngay cta cac loai chu ky thoi gian khac nhau duge phéan biét va dugc phén
tich dua trén cac ngdy cu thé bao gém chu ky thoi gian thuc té trong qué kh, dé
thu duoc pham vi thoi didm di vao gide ngt thuc té. Quy tic phén chia cu thé cla
céc loai chu ky thoi gian khong bi gidi han & day, va c6 thé duoc dit boi ngudi co
hiéu biét trung binh trong linh vyc k¥ thuat dya trén tinh huéng thuc té cia nguoi
dung. Ngoai ra, "ngéy" va "ngay" theo phuong 4n cia séng ché c6 thé tham khao
dén ngay theo lich, hodc cé thé tham khao dén ngay hoat dong ctia nguodi dung.

Theo phuong 4n ctia sang ché, cac truong hop duogc phén loai dya trén
céc 14n xuét hién cua phwong 4n duoc thé hién trén FIG.4, va céc giai phap xir ly
khac nhau dugc dat mot cach tuong tmg. Chi tiét dugc mé ta nhu sau:

Dbi véi trudng hop ma trong d6 phuong 4n duge thé hién trén FIG.4
x4y ra trong qua trinh ctia S302, trong phuong an tuy chon cta sang ché nay, logic
ctia $302 nhu sau: Khi duoc phat hién ring ngudi ding di vao gidc ngu, S401 va
S402 duoc thuc hién, dé thu dugc pham vi thoi diém di vao gidc ngd. Sau do,
nhan dang rang thoi diém di vao gidc ngli ctia ngudi ding c6 trong pham vi thoi
diém di vao gidc ngt hay khong.

Nhu duoc thé hién trén FIG.8, trong truong hop nay, hoat ddng trong
S401 c6 thé duoc thay thé sau day.

S801: Nhéin dang loai chu ky thoi gian cua chu ky thoi gian hién tai, dé
thu duoc loai thir nhat dé c6 dugc chu ky thude vé thoi gian hién tai.

Theo phuong 4n ctia sang ché, sau khi dit liéu lich st gifc ngl ciia chu
ky thoi gian qua khit dugce thu thép, céc dit liéu phén tich khong dugc thuc hién
trire tiép, nhung loai chu ky thoi gian (cu thé 13, loai thit nhét) ctia chu ky thoi
gian hién tai dugc xac dinh. Pon vi cla chu ky thoi gian hién tai la don vi chu ky
thoi gian t6i thidu dugc bao gdm khi cac loai chu ky thoi gian duge thu thap théng
qua phép chia. Vi dy, don vi chu ky thdi gian tbi thidu 1a "ngay" khi ngay 18, ngay
lam viée, ngdy cudi tuln, va tuong tu duoc thu thap théng qua phép chia. Twong
ung, trong tru:(‘)rhg hop nay, chu ky thoi gian hién tai d& cAp dén ngay hién tai. Vi

du, dugc nhan dang ring ngay hién tai 1a ngdy lam viéc hay ngay 1&. Ngoai ra,
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duoc nhan dang ring ngay hién tai 13 ngay cudi tudn cu thé. khi don vi chu ky thoi
gian t61 thidu 13 "thang", vi du, thang 1 t6i thang 3, thang 4 t6i thang 6, thang 7
t61 thang 9, va thang 10 t6i thang 12, chu ky thoi gian hién tai d& c4p dén thang
hién tai.

S802: Chon ra, tir chu ky thoi gian tha ba, chu ky thoi gian thi tu ¢
loai chu ky thoi gian 13 loai thir nhit; va

Sau khi loai chu ky thoi gian ctia chu ky thoi gian hién tai dugc xéc dinh,
tat ca chu ky thoi gian (nghia 13, chu ky thoi gian thi tu) thude v& loai chu ky thoi
gian dugc chon ra tir chu ky thoi gian qué khir. Vi dy, gia thiét ring ngay hién tai
12 ngay 18. Trong trudng hop nay, chu ky thoi gian cla tit ca ngay 1€ duoc chon
ra tir chu ky thoi gian qué khir theo phwong 4n ciia sang ché.

S803: Thu dugc dit lidu lich st gidc ngl trong chu ky thoi gian thi tu.

Sau khi chu ky thoi gian ¢6 loai giéng v&i chu ky thoi gian hién tai duoc
chon, theo phuong 4n cia sang ché, dit lidu lich sir gidc ngn ctia chu ky thoi gian
nay dugc thu thdp, va cac phén tich hoat dong trong S402 dugc thuc hién.

Theo phuong 4n cia sang ché, khi chu ky thoi gian di vao gic ng duoc
phén tich, chu ky thoi gian cua loai chu ky thoi gian ma thude vé chu ky thoi gian
hién tai dugc lua chon tir chu ky thoi gian qua khtr, va dit 1iéu lich s gidc ngl
trong chu ky thoi gian nay dugc thu thép trong cach thirc duoc nhim muc tiéu.
Do d6, trong S402, pham vi thoi diém di vao gidc ngt ¢6 thé duoc phan tich dira
trén loai chu ky thoi gian ma chu ky thoi gian hién tai thudc vé, dé thuc hién chinh
xac hoc va xac dinh théi quen ngti cia nguoi dung. Theo cach nay, theo phuong
4n clia sang ché, viéc nhén dang gidc ngi thoi gian dai ctia nguoi ding chinh xac
hon, va cam bién duoc kich hoat chinh x4c va khoang thoi gian hiéu qua hon.

Phuong 4n duge thé hién trén FIG.4 13 trudng hop xay ra sau khi di liéu
sinh 1y hoc trong gidc ngu thoi gian dai duoc thu thap thanh cong lan truée va
trude khi S302 (tham khao cac md ta cia S309 va S310). Trong phuong an tuy
chon khéc cua sang ché nay, trong trudong hop nay, diéu nay tuong dwong véi
pham vi thoi diém di vao gidc nga dwoc phén tich va duoc luu trit trude. Khi hoat

dong trong S302 duoc thuc hién, pham vi thoi diém di vao giéc ngu dugc luu trit
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duoc doc truc tiép . Tuong mg, nhu duogc thé hién trén FIG.9, hoat dong trong
S402 c6 thé dugc thay thé sau day.

S901: Chia chu ky thoi gian thit ba thanh nhiéu tp hop chu ky thoi gian,
va trich xuét di liéu con c6 lién quan vé6i tip hop chu ky thoi gian tir dit 1iéu lich
sir gidc ngu, trong d6 tap hop chu k¥ thoi gian chi bao gbm chu ky thoi gian cta
loai chu ky thoi gian gidng nhau, va cic chu ky thoi gian khac nhau tuong tmg
véi cac loai chu ky thoi gian khéac nhau .

Theo phwong 4n cta sang ché, chu ky thoi gian qua khtt dugc chia thanh
nhiéu tap hop chu ky thoi gian dugc dat dua trén cac loai chu ky thoi gian. Tép
hop chu ky thoi gian va céc loai chu ky thoi gian nim trong quan hé trong quan
1-1. Vi du, gia thiét ring céc loai chu ky thoi gian bao gdm ngay lam viéc va ngay
18. Trong trudng hop nay, chu ky thoi gian qué khir duge chia téng cong thanh hai
tap hop chu ky thoi gian : tdp hop ngay lam viéc va tap hop ngay 8.

Sau khi hoan thanh chia chu ky thoi gian, theo phuong an cua séng ché,
trich xuét dit liéu duoc thuc hién trén dit liéu lich sir giéc ngu. No6i cach khac, dir
liéu lich st giég ngl trong tmg véi moi tap hop chu ky thoi gian duge trich xXuét
mdt cach twong tmg . Trong trudng hop ndy, mdi tap hop chu ky thoi gian két hop
v6i mdi doan cta dit liéu con vé gidc ngti. Gidc nga dit liéu con 12 mot phan cia
dit lidu lich str gidc ngl, va dinh dang dit liéu ciia gidc ngu dit lidu con 13 nhu nhau.
Mot phén dit 1iéu con vé gidc ngi bao gbm dit liéu gidc ngh cta nguoi dung mbi
ngdy tuong Ung tap hop chu ky thoi gian, vi du, thoi diém di vao gidc ngl mébi
ngay.

$902: Phén tich twong tng gidc ngu dit 1iéu con két hop véi mbi tap hop
chu ky thoi gian, dé thu duoc chu ky thoi gian tht hai mét cach twong Ung két
hop v6i mdi loai chu ky thoi gian.

Sau khi gidc nga dir liéu con két hop véi mbi tap hop chu ky thoi gian
duoc thu thép, theo phuong 4n cia sang ché, mdi doan cta dit lidu gidc nga con
dugce phan tich mot cach tuong Umg, dé thu dugc pham vi thoi diém di vao giéc
ngli ma nam trong quan hé tuong quan mdt-mdt véi mbi tAp hop chu ky thdi gian.

Tap hop chu ky thoi gian twong tmg 1 d6i 1 véi céc loai chu ky thoi gian. Do do,
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trong trudng hop nay, pham vi giic ng thoi gian két hop véi mdi loai chu ky thoi
gian ¢6 thé dugc thu thap. Vi du, gia thiét ring c6 tdng cOng hai tap hgp chu ky
thoi gian: tap hop ngay lam viée va tap hop ngay 18. Trong trudng hop nay, theo
phuong 4n ctia sang ché, dit liéu gidc ngl con trong tip hop ngay lam viée va tap
hop dit liéu gidc ngt con trong ngay 18 dugc phan tich mot cach twong ing. Ngoai
ra, pham vi thoi diém di vao gidc ngd cta ngudi ding trong ngdy 1am viée va
pham vi thoi diém di vao gidc ngh trong ngay 18 duoc thu thip. Péi véi phuong
phép phan tich dir lidu gidc ngd con, tham khao phuong phap phén tich dit lidu
lich str gidc ngn trong phwong 4n dugc thé hién trén FIG.5 (trong trudng hop nay,
dir liéu lich sir gidc ngt trong phuong an dugc thé hién trén FIG.5 dugc thay thé
véi dir lidu gide ngli con).

Twong tmg, S302 c6 thé dugc thay thé sau day: Khi duoc phat hién ring
ngudi ding di vao gidc ngu, thiét bi deo x4c dinh loai chu ky thoi gian (nghia 13,
loai thir hai) ctia chu ky thoi gian hién tai, va doc chu ky thoi gian thir hai két hop
v6i loai chu ky thoi gian. Thiét bi deo dwoc x4c dinh ring thoi diém di vao gide
ngt c¢6 nam trong chu ky thoi gian thir hai dugc doc hay khéng.

Trén co sé thu dugce pham vi thoi diém di vao gidc ngl ciia ngudi ding
tuong tng véi mbi loai chu ky thoi gian, trong S302, khi x4c dinh ring thoi diém
di vao gilc ngl ctia ngudi ding c6 trong pham vi thoi diém di vao gidc ngi hay
khéng, pham vi thdi diém di vao gidc ngi két hop véi chu ky thoi gian hién tai
duoc doc dau tién. Sau do, xac dinh réng,‘ dua trén pham vi thoi diém di vao giic
ngh d3 doc, gidc ngl chia ngudi ding c6 di vao gidc nga thoi gian dai hay khéng.
P6i v6i md ta cna chu ky thoi gian hién tai, tham khéo t6i noi dung mé ta lién
quan trong S801. Cac chi tiét khéng duge mé ta lai & day 14n nita.

Theo phuong 4n cla sang ché, mdi 1an dit liéu sinh Iy hoc cta ngudi
ding trong gidc ngt thoi gian dai duoc thu thap thanh cong va dit liéu lich sir gidc
ngu dugc cap nhat, thoi quen di vao giic nga clia ngudi ding trong mbi loai chu
ky thoi gian duge phén tich kip thoi, dé thu duoc pham vi thoi diém di vao gibc
ngll clia ngudi ding trong mdi loai chu ky thoi gian va thuc hién hoc thich tmg

v6i thoi quen di vao gide ngl ciia ngudi ding. Tuy nhién, trong phwong 4n dugc

54



49910 55/80

thé hién trén FIG.3, sau khi phét hién rang ngudi ding di vao gidc ngu, trong $302,
thoi diém di vao gifc ngt c¢6 thé dwoc xéc dinh chi bing cach doc pham vi thoi
diém di vao gidc ngt cia loai chu ky thoi gian ma dugc phan tich chu ky thoi gian
hién tai thudc vé&. Do d6, theo phuong 4n cia sang ché, nhan biét thich tmg va
chinh x4c théi quen ngl clia ngudi ding c6 thé dugc thuc hién. Theo cach nay,
theo phuong 4n cia sang ché, viéc nhan dang giAc ngl thoi gian dai cta ngudi
dung chinh x4c hon, va cam bién dugc kich hoat chinh x4c va khoang thoi gian
hiéu qua hon.

2. Trudng hop st dung phuong 4n nay ciia sang ché khong bi giéi han
dé theo dbi gidc ngl trén ngudi dung.

Céc phuong 4n tiép theo dugc thé hién trén FIG.1 t6i FIG.3 déu duoc
md ta bing cach st dung truong hop ngudi ding theo déi gidc ngl. Trong séng
ché thuc té, cac phuong an duogc thé hién trén FIG.1 dén FIG.3 c6 thé dugc ap
dung v6i mot vai trudng hop ma trong d6 diu khién cam bién kich hoat va viée
thu thép dit liéu sinh 1y hoc can dugc thuc hién trén gidc ngd thoi gian dai cia
ngudi ding. Noi cach khéc, cac phuong an ¢ thé dugc 4p dung cho mét trudng
hop khéc ngoai trudng hop theo dbi gide ngt, vi du, truong hop cia chon chimg
ngung thd khi ngt1 va truong hop cta theo doi dit liéu sinh Iy hoc ciia nguoi dung
trong gidc ngl.

3. Phuong 4n duogc thé hién trén FIG.1 va phuong 4n dugc thé hién trén
FIG.3 duogc st dung két hop.

Pugc xem xét ring ca hai trudng hop déu c6 thé gip phai trong qué trinh
ma trong d6 ngudi ding thuc su sir dung thiét bi deo. Thiét bi deo khong thé thu
duoc dit lidu lich st gidc ngl cla gide ngd thoi gian dai cia nguoi ding. Thiét b
deo c6 thé thu duge dit liéu lich st gidc ngt clia gidc ngh thoi gian dai cia nguoi
ding. Do d6, trong sang ché thuc t&, thiét bi deo c6 thé chon d sir dung phuong
4n dugc thé hién trén FIG.1 hoic phuong an duogc thé hién trén FIG.3 dua trén thu
thap thue té v& dit liéu lich sir gidc ngll clia ngudi ding. Vi dy, trong chu ky thoi
gian sau khi ngudi ding mua thiét bi deo, hodc chu ky thoi gian sau khi dit lidu

ctia thiét bi deo bi xo04, thiét bi deo khong thu thap dit lidu lich st gidc ngu, hodc

55



49910 56/80

mo6t luong dit liéu lich sir gidc ngt duge thu thap qua nhé. Trong trudng hop nay,
phuong an dugc thé hién trén FIG.1 c6 thé duge st dung dé xur ly. Tuy nhién, sau
khi nguoi diung st dung thiét bi deo cho chu ky thoi gian, thiét bi deo dugc thu
thap dir lidu lich sir gidc ngl ctia ngudi ding trong chu ky thoi gian. Trong trudng
hop nay, phuong an duoc thé hién trén FIG.2 c6 thé duogc st dung cho viée xir 1y,
Tuong Ung véi phuong phéap thu thap dit liéu sinh 1y hoc trong phuong
an tiép theo, FIG.10 thé hién so db khéi ctia cAu triic clia thiét bi thu thap dit liéu
sinh 1y hoc theo phwong 4n cta séng ché. D& d& dang mbd ta, chi phan mé ta lién
quan dén phuong 4n nay cta sang ché duoc thé hién.
Nhu duoc thé hién trén FIG.10, thiét bj thu thap dit liéu sinh Iy hoc bao
gbm:
mddun phat hién di vao gidc ngd 1001, dugc cAu hinh dé phat hién
ngudi ding c¢6 di vao gidc ngt hay khong;
mddun phat hién sb luong thoi gian di vao gidc ng, duoc ciu hinh dé:
khi dugc phét hién rang ngudi ding di vao gic ngl, nhan dang s6 1an thir nhét
ma ngudi ding di vao gibc ngl thoi gian dai trong chu ky thoi gian thir nhét ¢6
nho hon ngudng s 1an hay khéng;
mddun phét hién thirc ddy, dugc ciu hinh dé phét hién nguoi ding c6
thirc day hay khong;
mddun thu thap dit liéu, duoc cdu hinh dé: khi ngudng ctia s6 1an thi
nhét nhé hon ngudng sb 14n, bat bd cam bién thir nhét, va thu thap dir liéu sinh Iy
hoc thir nhit ctia ngudi ding bang cich st dung bd cam bién thi nhét; va
modun v6 hiéu hod cam bién, duge cdu hinh dé: khi dwoc phét hién
réng nguoi dung thirc ddy, vo hiéu hod bd cdm bién thir nhét.
Trong phuong 4n tily chon ctia sang ché ndy, m6dun phat hién s6 luong
thoi gian di vao gidc ngi 1002 bao gom:
mddun nhén dang thoi diém di vao gidc ng, duoc ciu hinh dé: khi
phat hién rang ngudi ding di vao gide ngl, nhan dang thoi diém di vao gide ngl
c6 trong chu ky thoi gian thir hai hay khong; va

m6dun phat hién sé lwong thoi gian, duoc ciu hinh dé: khi thoi diém

56



49910 57/80

di vao gidc ngu trong chu ki thoi gian thir hai, nhan dang s6 14n thit nhit ma ngudi
ding di vao gidc ngd thoi gian dai trong chu ky thoi gian thit nhét 6 nhé hon
ngudng sb 14n hay khéng.

D6i v6i chi tiét ciia qué trinh ma trong d6 médun trong thiét bi thu thap
dit liéu sinh 1y hoc cung cip theo phuong 4n clia sang ché thuc hién chirc ning
trong mg, tham khéo téi cac mé ta cuia cac phuong 4n dugce thé hién trén FIG.1
t6i FIG.3 va cac phuong an phuong phap lién quan khac. Céc chi tiét khong duoc
mo ta lai & ddy 1an nita.

Cén luu ¥ réng nodi dung nhu 13 trao ddi thong tin gitta cdc bd may/don
vi néi trén va quy trinh thuc thi clia né dua trén cung mot khai niém nhu cac
phuong phap trong phuong 4n clia sang ché nay. D4i véi cc chirc ning cu thé va
hiéu tmg k¥ thuat clia ndi dung nay, tham khao dén phuong phap cac phuong 4n.
Céc chi tiét khong dwoc mo ta lai & ddy 14n nita.

Cén duoc hidu ring cac sb thi tu clia cac budc khong c6 nghia 13 trinh
tur thure thi trong phuong 4n néu trén. Céc chudi thuc thi cla cdc xtt Iy s& dugc xé4c
dinh dua trén cac chlrc ning va sy logic bén trong cua cac xtt ly, va s€ khong duge
cAu thanh bét ky su gidi han dbi v6i cac xir Iy thuc hién clia cac phuong 4n ciia
sang ché.

Can duoc hiu ring, khi dugc st dung trong dic diém k¥ thuat va cac
yéu cau bd sung cta sang ché nay, thuat ngit "bao gbm" biéu thi su ton tai clia cac
tinh nang, téng thé, cac bude, hoat dong, phﬁn ttr, va/hodc thanh phén duoc mo ta.
Tuy nhién, su tdn tail hoac bb sung cua mot hodc nhiéu tinh nang, téng thé, bude,

hoat dong, phén t, thanh phén va/hodc bd khac khong bi loai trur.

r
A

Can hiéu r6 hon ring thuét ngit "va/hodc" duoc sir dung trong théng s6
k¥ thuét va cac yéu cdu bd sung cua sang ché nay dé cép bét ky su két hop nao
hodc tt ca céc két hop co thé ¢4 ctia mot hodc nhiéu hang muc duoc liét ké trong
lién két, va bao gdm céc két hop nay.

Nhu duge st dung trong dic diém k¥ thuat va cac yéu ciu bd sung cta
sang ché nay, thuét ngft "néu" c6 thé duoc giai thich, tiy theo ngir canh, nhur 13

"khi nao" hoac "mot 1an" hodc "dé dap Gng véi viéc xac dinh" hodc "de dap ung
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voi viée phat hién". Tuong tu, cum tu "néu x4c dinh" hodc "néu [diéu kién hoic
su kién dugc md ta] dugce phét hién" co thé duoc din giai, theo ngit canh,cé nghia
"mot khi x4c dinh" hodc "dap Ung viéc xac dinh" hodc "mdt khi [diéu kién dugc
md ta hodc su kién] duoc phat hién" hodc "d& phan hdi lai viéc phat hién [diéu
kién hodc su kién dugc mo ta]."

Ngoai ra, trong cac md ta vé théng s k§ thuat va cac yéu ciu bd sung
clia sang ché nay, cac thuat ngit "thi nhat", "thi hai", "thi ba", va tuong tu chi
duoc str dung dé phan biét va mé ta, va khong duoc hiéu 1a mot chi din hodc ham
y vé tAm quan trong tuong dbi. Céan dugc hiéu thém 1a mic du thuat ngit "th
nhat", "thir hai", va tuong tu duoc sit dung dé mé ta cic phuong 4n clia sang ché
ndy trong van ban, cac phan tir khéng bi giéi han béi cac thuat ngit nay. Céc thust
ngit nay chi dugc sir dung dé phan biét mét yéu t6 nay véi yéu 6 khac. Vi duy,
bang dAu tién c6 thé dugc dat tén 13 bang thir hai, va trong tur, bang th hai ¢6 thé
duoc dat tén 1 bang dau tién, khong roi khéi pham vi clia cac phuong 4n. Ca bang
dAu tién va bang thir hai déu 13 bang, nhung bang dAu tién khong phai 1a mot bang.

Tham chiéu dén "mdt phuong an" hodc "mdt vai cac phuong an" dugc
md t4 trong dic diém k¥ thuat ctia sang ché nay nghia 1a mét hoic nhiéu hon céc
phuong an cua sang ché nay bao gébm mdt tinh ning,cau tric, hoic dic diém cu
thé dugc mé ta c6 tham khao t6i céc phuong an. Do do, cac cum tu nhu 12 "trong
mot phuong an", "trong mdt vai cac phuong an", "trong mot vai cac phuong an
khéac", va "van con trong mét s6 phuong én khéac" ma xuit hién trong dac diém k¥
thuat nay va khac nhau khong nhét thiét tham khéo dén cling mot phuong én; thay
vi, n6 c6 nghia 1a "mot hoac nhiéu, nhung khong phai tat ca, cac phuong an", trir
khi dugc nhin manh mot cich cu thé. Cac thuét ngit "bao gém", "bao gém" "co"

b b

va c4c bién thé khéc cia ching déu ¢ nghia 13 "bao gém nhung khéng gidi han",
trir khi dugc nhin manh cu thé theo cach khac.

Bing vi du, thay vi gidi han, theo céc phuong 4n cia sang ché, thiét b
deo c6 thé 1a thuat ngft chung cho céc thiét bi deo dugc phét trién bang céch sir
dung trang phuc hang ngay béi sir dung k¥ thuat deo, nhu 13 kinh, ging tay, dong

hd, quén 4o, va gidy. Thiét bi c6 thé deo duoc 1a thiét bi di dong ma ¢ thé dugc
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mac truc tiép bdi nguoi dung hodc duogce tich hop vao quén a0 hodc phu kién cua
ngudi ding. Thiét bi deo con hon 14 thiét bi phan cing. Thiét bi deo thuc hién céc
chtrc ning thong qua hd trg phan mém, thay d6i dit lidu , va tuong tac dam may.
Theo nghia rong, thiét bi deo théng minh cé ddy du chirc ning va kich thurée 16m,
va c6 thé thuc hién tAt ca hodc mét phin chirc ning khéng phu thudc vio dién
thoai thong minh, vi du, dﬁ‘)ng hd thong minh, kinh théng minh, hodc tuong tu.
Ngoai ra, thiét bj deo théng minh chi tip tip trung vao mdt chirc ning cla séng
ché, va cin duoc sir dung ciing véi mét thiét bi khac nhu 1a dién thoai thong minh,
vi du, vong deo tay théng minh ho#c trang strc thong minh ma thuc hién theo dai.

FIG.11 14 so d gian lugc vé cu tric cia thiét bi deo theo phuong 4n
ctia sang ché.

Thiét bi deo 100 c6 thé bao gdm bd xir Iy 110, bd nhd trong 120, tiép
diém sac 130, médun quan Iy sac 140, médun quéan 1y ngudn 141, pin 142, man
hinh 150, anten, modun truyén thong khong diy 160, cam bién médun 170, va
tuong tu. Cam bién modun 170 c6 thé bao gbm may do gia tdc 170A va cam bién
nhip tim quang hoc 170B. Cam bién nhip tim quang hoc 170B bao gdm dén PPG
va cam bién cam quang.

C6 thé dugc hidu rang cAu tric dugc minh hoa trong phuong 4n nay ctia
sang ché khong gidi han cu thé dbi v6i thiét bi deo 100. Trong mét vai phuong an
cla sang ché nay, thiét bi deo 100 c6 thé bao gdm nhiéu hoc it thanh phan hon
50 v6i céc thanh phén dugc thé hién trong hinh, hodc két hgp mot s6 thanh phan,
hodc téch mot s thanh phin, hodc ¢6 cach sép xép thanh phén khéc. Cac bd phan
dwoc thé hién trong hinh v& ¢6 thé duoc thuc hién béi phén cing, phan mém, hoic
két hop ctia phin ctmg va phan mém.

B6 xtt Iy 110 c6 thé bao gdm mét hodc nhiéu bd phan xir ly. Vi du, bd
xtr 1y 110 c6 thé bao gdbm bd xtr 1y tmg dung (application processor, AP), bo xir ly
modem , bd xtr ly dd hoa (graphics processing unit, GPU), b6 xur ly tin hiéu anh -
(image signal processor, ISP), b diéu khién, bo nhd, bd ma hoa-gidi ma video,
b6 x1r Iy tin hiéu sb (digital signal processor, DSP), b xir Iy biang gbe, bd xr Iy

mang No-ron (neural-network processing unit, NPU) va/hodc loai tuong tu. Cac
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b6 phan xir Iy khac nhau c6 thé 14 cac thanh phin doc 14p, hoic c6 thé dugc tich
hop vao mét hodc nhidu b xir Iy. B6 didu khién c6 thé 13 trung tAm dAu ndo va
trung tAm 1énh cia thiét bi deo. B difu khién c6 thé tao tin hiéu diéu khién hoat
dong dya trén m3 hoat déng cta 1énh va tin hidu chudi thoi gian, dé diéu khién
tim nap 1énh va thuc thi 1é€nh.

B6 nhé c6 thé con duoc bd tri trong bd xir 1y 110, va ¢b chu tric ¢ luu
trlt cac 1énh va dit liéu. Trong mdt vai phuong an, b nhé trong bd xr 1y 110 1a bd
lvu trit dém. BS nhé cd thé luu trit cac 1énh hodc dit liéu chi dugc st dung hoac
duoc sir dung theo vong bdi bd xir Iy 110. Néu bd xir Iy 110 cin st dung cac 1énh
hodc dit liéu 14n nita, bd xir Iy 110 c6 thé mét cach truc tiép goi ra cic 1énh hoic
dit liéu tir bd nhd. Theo cach nay, tranh truy cap lap lai, thoi gian chd cia by xtr
Iy 110 dwoc gidm, va hidu sut hé théng duogc cai thién.

B6 xir Iy 110 c6 thé chay phuong phap thu thap dit liéu sinh 1y hoc cung
cép theo cac phuong 4n cla sang ché, dé thuc hién chirc nang thép muc tiéu thu
dién ning cho dif liéu sinh 1y hoc ciia ngudi ding trong gidc ng thoi gian dai, va
céi tién trai nghiém ngudi ding.

Man hinh 150 ¢6 c4u tric d& hién thi anh, video, va loai twong tw. Man
hinh 150 bao gdm panen hién thi. Panen hién thi c6 thé 1a man hinh tinh thé léng
(liquid crystal display, LCD), di6t phét quang hitu co (organic light-emitting diode,
OLED), di6t phat quang hitu co ma trén chi dong (active-matrix organic light
emitting diode, AMOLED), di6t phat quang linh hoat (flexible light-emitting
diode, FLED), mini-LED, micré-LED, micr6-OLED, c4c dibt phat quang chdm
luong tr (quantum dot light emitting diodes, QLED), hodc loai tuong tu. Man
hinh 150 c6 thé duoc cAu hinh dé hién thi thong tin do ngudi ding nhép vao hoic
théng tin duoc cung cip cho ngudi ding, va cac giao dién ngudi diing d6 hoa khac
nhau (graphical user interface, GUI). Vi du, man hinh 150 ¢6 thé hién thi anh,
video, trang web, tép, hoic twong tu. Vi du khac, man hinh 150 c6 thé hién thi
giao dién nguoi ding db hoa. Giao dién ngudi ding dd hoa bao gdm thanh trang
thai, thanh diéu hudng ma cé thé bi 4n, tién ich thoi gian va tién ich thoi tiét

(widget), va biéu tuong sang ché, vi du, biéu tuong trinh duyét. Thanh trang thai
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bao gom thoi gian va mirc pin con lai. Thanh diéu hudng bao gdm biéu twong nut
quay lai (back), biéu tugng niit trang chi (home), va biéu tuong nit tién. Ngoai
ra, c6 thé duoc hiéu rﬁng trong mot vai cac phuong an, thanh trang thai cé thé bao
odm thém biéu tuong Bluetooth, biéu twong Wi-Fi, biu tuong thiét bi dugc két
ndi bén ngoai, va tuong tw. C6 thé duge hiéu ring, trong mot vai cac phuong an
khac, giao dién nguoi dung dd hoa bao gﬁ“)m thém thanh Dock , va thanh Dock c6
thé bao gbm biéu turong tmg dung duoc st dung trong sang ché va twong tu. Sau
khi phat hién su kién cham dugc thuc hién béng cach st dung ngoén tay ciia nguoi
dung (hodc but stylus hodc tuwong tu) trén biéu tuong sang ché, bo xtr ly mé ra, dé
dép tmg vdi su kién cham, giao dién ngudi dung cla sang ché trong tmg véi biéu
tuong sang ché, va hién thi giao dién ngudi ding clia séng ché trén man hinh 150.

Theo phuong 4n cta séng ché, méan hinh 150 c6 thé 13 man hinh linh
hoat tich hop, hodc c6 thé 13 man hinh dugc ghép bao gdm hai man hinh ctmg v
mot man hinh linh hoat n¥m gitta hai man hinh ctmeg.

B6 nhé trong 120 c6 thé dugc ciu hinh ¢ Iuu trit ma chuong trinh thuce
thi clia mdy tinh, trong d6 mé chwong trinh thuc thi bao gém cac huéng dan. Bo
xr 1y 110 chay cac 1énh dugc luu trit trong bd nhé trong 120, dé thuc hién cac ung
dung chirc ning khéc nhau va xi 1y dit liéu ctia thiét bi deo 100. B6 nhé trong 120
c6 thé bao gdm ving luu trit chuong trinh va ving hwu trit dit lidu. Ving luu trit
chwong trinh c6 thé lwu trit ma ctia hé diéu hanh, séng ché (nhu 13 ing dung may
anh va ing dung WeChat), va tuong tu. Vung luu trit dit liéu c6 thé lwu trit dit liéu
(vi dy, hinh anh hoédc video dugc thu thap boi tng dung camera) dugc tao trong
qué trinh st dung thiét bi deo 100, va twong tu.

B6 nhé trong 120 c6 thé luu trit thém mot hodc nhiéu chuong trinh may
tinh 1200 twong tmg vi phuong phép thu thép dit liéu sinh ly hoc cung cép theo
c4c phuong 4n cla sang ché. mdt hodc nhidu chuong trinh may tinh 1200 duoc
Iwru trit trong bd nhé 120 va duge cAu hinh dé dwoc thuc thi mét hodc nhiéu bg xir
Iy 110. Mbt hodc nhiéu chuong trinh may tinh 1200 bao gdm céc huéng dén, va
huéng dan c6 thé duoc sir dung dé thuc hién céc budce tuong Uimg céc phuong 4n

trong FIG.1 t61 FIG.9. Khi mé thu thap dit liéu sinh ly dugc luu trit trong bd nhé
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120 chay béi bd xir Iy 110, b6 xt Iy 110 c6 thé didu khién thiét bi deo dé thyc hién
viéc thu thap dir liéu sinh ly hoc.

Phén sau day mo ta cac chirc ning cia mddun cam bién 170.

Gia tbc ké 170A c6 thé thu thap dit lidu gia toc ctia thiét bi deo ctia ngudi
ding, d& x4c dinh hanh d6ng duoc thuc hién béi nguoi ding sau khi ngudi ding
deo thiét bi deo, dé phat hién xem ngudi ding c6 di vao gic ngl hay khong v
nguoi dung cé thire ddy hay khong.

Cam bién nhip tim quang hoc 170B c6 thé thu thap dit liéu sinh 1y hoc
ctia ngudi diing, d& thuc hién theo dai gidc ngl clia ngudi ding.

Anten dugc ciu hinh dé truyén va nhan cac tin hiéu séng dién tir. Modun
truyén théng khong day 160 c6 thé cung cAp céc giai phap truyén théng khong
day duoc ap dung t6i thiét bi deo, ma bao gém mang vung cuc b khong day
(wireless local area networks, WLAN) (vi du, mang Wifi (wireless fidelity, Wi-
Fi)), Bluetooth (Bluetooth, BT), hé théng vé tinh diéu hudng toan ciu (global
navigation satellite system, GNSS), didu ché tan s (frequency modulation, FM),
k§ thuat truyén théng truong gan (near field communication, NFC), k¥ thujt hdng
ngoai (infrared, IR), va loai tuong tu. Médun truyén thong khong day 160 c6 thé
14 mot hodc nhidu thanh phn ma tich hop it nhét mét médun xir 1y truyén théng.
Moédun truyén théng khéng day 160 thu séng dién tir théng qua anten 2, thyc hién
xtt 1y loc va diéu ché tan s trén tin hiéu séng dién tir, va giri tin hiéu duge x{r Iy
t61 bd xir Iy 110. Médun truyén thong khong diy 160 c6 thé con thu tin hiéu can
duoc gt tir bd xir 1y 110, thuc hién viée khuéch dai va diu ché tan sd trén tin
hiéu nay, va chuyén dbi tin hiéu thanh séng dién tir thong qua anten 2 d4 phat xa.
Theo phuong 4n cia sang ché, médun truyén théng khong day 160 cé thé duoc
chu hinh d& truy cap thiét bi diém truy cp, va ddng thoi giri va nhéan tin nhin va
tir thiét bi deo khAc.

C6 thé dwoc hiéu rang quan hé két ndi giao dién giita cic médun duogc
minh hoa trong phuong 4n nay chi 12 vi du @& mé ta, va khong ciu thanh su gi6i
han trén cAu tric cia thiét bi c6 thé deo. Trong mdt vai cac phuong 4n khac cia

sang ché, thiét bi c6 thé deo c6 thé con sir dung cach thire két ndi giao dién khac
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vo6i cach thire trong phuong an néu trén, hodc sir dung két hop ctia nhiéu cach thirc
két nbi giao dién.

Tiép diém sac dugc cAu hinh dé két nbi véi bo sac, dé sac thiét bi deo
100. Ngoai ra, trong mdt sd phuong 4n tiy chon, giao dién USB c6 thé duoc st
dung dé thay thé tiép diém sac. Giao dién USB 12 giao dién tuan theo théng s6 ky
thuét tiéu chuin ctia USB, va cu thé c6 thé 13 giao dién Mini USB, giao dién Micro
USB, giao dién USB Type-C, hodc twong tu. Giao dién USB 130 c6 thé c¢6 cdu
triic dé két nbi t6i b sac dién dé sac dién thiét bj c6 thé deo, hodic c6 thé c6 chu
tric dé truyén dit liéu gitra thiét bi c6 thé deo va thiét bi ngoai vi, hodc co thé c6
cAu trac dé két nbi t6i bd nghe goi dé phat audio thong qua bd nghe goi. Giao dién
c6 thé dugc cu hinh thém dé két ndi toi thiét bi dién tir khéc nhu 1a thiét bi AR.

Modun quan ly sac dién 140 co cAu tric dé thu ddu vao sac dién tir bo
sac dién. B0 sac dién co thé 13 bo sac dién khong diy hoic bd sac dién co day.
Trong mét vai phuong 4n clia sac dién c6 ddy, m6dun quan ly sac dién 140 c6 thé
nhan diu vao sac dién tir bd sac dién c6 day théng qua giao dién USB 130. Trong
mot vai phuong an cla sac dién khong ddy, modun quén ly sac dién 140 co thé
nhén dau vao sac dién khong diy thong qua cudn sac dién khong day cta thiét bi
c6 thé deo. Khi sac pin 142, mddun quan 1y sac 140 c6 thé cung cép thém ngudn
cho thiét bi dién tr bing cach st dung mbdun quan 1y ngudn 141,

Moédun quan 1y céng sudt 141 c¢6 chu tric dé két ndi pin 142, mddun
quan ly sac dién 140, va bg xtt ly 110. Médun quan ly ngudn 141 nhan dau vao tir
pin 142 va/hodc mbédun quan ly sac 140, va cAp ngudn t6i bd xir 1y 110, bd nhé
trong 120, man hinh 150, médun truyén thong khong day 160, va trong tw. Médun
quan Iy cong suit 141 c6 thé dugc chu hinh thém d& giam sat cac tham s nhur 1a
dung luong pin, sb lugng chu ky pin, va trang thai stirc khoé pin (o dién hoic tré
khéang). Trong mdt vai phuong 4an khac, médun quéan ly cong sudt 141 c6 thé con
duoc bd tr trong bd xt Iy 110. Trong mdt vai phuong an khac, médun quan ly
cong sut 141 va mddun quéan 1y sac dién 140 c6 thé con duge bb tri trong clng
thanh phén.

Can dugc hiéu réng, trong sang ché thuc té, thiét bi deo 100 c6 thé bao
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gbm nhidu hon hoic it hon céc thanh phén so vé6i dwoc thé hién trén FIG.1. Piéu
nay khéng bi gi6i han trong phwong 4n nay cia sang ché. Thiét bi deo 100 dugc
thé hién trong hinh v& chi 13 vi du. Thiét bj deo 100 c6 thé c6 nhidu hon hosc it
hon thanh phén so véi duoc thé hién trén hinh, c6 thé két hop hai hogc nhidu hon
thanh phﬁn, hodc c6 thé c6 céc chu trac thanh ph::in hodc céc thiét 1ap khéc. Cac
thanh phé‘m duoc thé hién trén hinh v& ¢ thé duoc ap dung trong phén cung bao
gém mot hodc nhidu bd x1t 1y tin hiéu va/hodc mach tich hop danh riéng cho sang
ché, phan mém, hoic két hop phan ctimg va phan mém.

Ngoai ra, cac bd phan chic ning trong céc phuong an cia sang ché c6
th& dwoc tich hop vao mdt bd xir 1y, hodc mbi bd phan c6 thé ton tai riéng 1é vé
mat vat 1y, hodc hai b phéan hodc nhiéu hon c6 thé duge tich hop vao mét bd phan.
B6 phén dugc tich hgp co thé duge thuc hién dudi dang phén cung, hodc cé thé
duogc thuc hién dudi dang bd phan chirc nang phﬁn mém.

Phuong 4n cta sang ché con dé xut phuong tién hwu trit doc dugc béi
mdy tinh. Phuong tién lwu trit ¢6 thé doc bang méy tinh luu trit chuong trinh may
tinh, va khi chuwong trinh may tinh dugc thuc thi boi b xir ly, cac bude trong
phwong phap theo phuong 4n néu trén ¢ thé dugc thuc hién.

Phuong 4n cla sang ché con d& xuét san pham chuong trinh may tinh.
Khi san phdm chwong trinh may tinh chay trén thiét bi deo, thiét bi deo dugc kich
hoat dé thyc hién céc budc trong cac phwong phép theo phuong 4n néu trén.

Phuong 4n cta séng ché con cung cip hé théng chip. Hé théng chip bao
gdm bo xir 1y, va bd xtt Iy duoc ghép ndi bd nhé. B6 xir Iy thuc thi chimng trinh
may tinh duoc luu trit trong bd nhd, dé thuc hién cac budc trong cic phuong an
vé phuong phép néu trén.

Khi b6 phan dugc tich hop duoc thuc hién duéi dang bo phéan chirc nang
phﬁn mém va duoc ban hodc dugce st dung nhu 1a san phém ddc 1ap, bd phéan dugc
tich hop cé thé duoc luu trix trong phuong tién luu trlt doc dugc boi may tinh.
Dura trén su hiéu biét nhu vy, trong sang ché nay, tit ca hoic mot sé quy trinh
trong cac phwong phép trong phuong 4n néu trén cé thé duge thuc hién theo cach

khac bang cach str dung chuong trinh may tinh ¢ huéng dan phan cimg lién quan.
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Chuong trinh méy tinh cé thé duoc luu trit trong phuong tién luu trit doc duoc
bdi may tinh. Khi chuong trinh may tinh dugc thyc thi béi b xir 1y, cac bude
trong phwong phép néu trén cia phuong an c6 thé duoc thuc hién. Chwong trinh
méy tinh bao gdm m4 chuong trinh méy tinh, va ma chuong trinh méy tinh c6 thé
& dang ma ngudn, dang ma dbi tuong, dang tép thuc thi, mot s6 dang trung gian,
hodc twong tu. Phuong tién luu trir ¢6 thé doc bing may tinh bao gbm bét ky thuc
th8 hodc thiét bi ma c6 thé mang ma chuong trinh may tinh, vt ghi, 6 chép USB,
b ctmg di dong, dia tir, dia quang, bd nhé may tinh, bd nhé chi doc (Read-Only
Memory, ROM), b6 nhé truy cdp ngiu nhién (Random Access Memory, RAM),
tin hiéu séng mang dién, tin hiéu vién thong, phuong tién phan phéi phan mém,
va tuong tu.

Trong céc phuong an néu trén, cac phin mod ta cic phuong 4n cé cac
phdn trong tAm tuong tmg. Pbi véi phin ma khéng dugc mé ta chi tiét trong
phuong 4n, s& ¢6 thé vién dén téi cc phin mé ta lién quan trong phuong 4n khac.

Ngudi ¢ hiéu biét trung binh trong linh vure k¥ thut c6 thé biét ring
cac don vi va céc budc thuat toan trong céac vi du duge mo ta c6 tham khéo t61 cac
phuong 4n dugc bdc 10 trong thong s6 k§ thuat nay c6 thé duoc thuc hién bing
phén ctig dién tir hodc su két hop gifta phin mém may tinh va phan cimg dién
tir. Céc chirc ning nay duoc thuc thi béi phan cing hay phin mém phu thudc vao
céc ing dung cu thé va cac didu kién rang budc thiét ké ctia céc giai phap k¥ thuat.
Ngudi c6 hiéu biét trung binh trong linh vue k§ thuét ¢6 thé st dung cc phuong
phép khéc nhau dé thuc hién cac chirc ning duge mo ta d6i voi mbi ing dung cu
thé, nhung s& khong duogc xem ring cach thl'Ié thuc hién nay vuot qua pham vi
clia sang ché.

Céc bd phan duoc md ta nhu 14 céc thanh phén riéng biét c6 thé hodc
khoéng phai 1a dugc tach biét vat ly, va cac phén duoc hién thi nhu 13 cac bd phan
c6 thé hozc khong phai 12 céc by phan vét 1y, tic 13, c6 thé ndm & mét vi tri, hodc
c6 thé dugc phéan phdi trén cac bd phan mang. M6t vai hodc tat ca bd phan co thé
dugce lya chon dua vao cac yéu cAu thuc té dé dat dugc muc dich ciia cac giai phép

cua cac phuong an.
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Céc phuong 4n néu trén chi duge sir dung dé mé ta cc giai phap k¥
thuat clia sang ché, nhung khéng gi6i han sang ché nay. Mic du sang ché duoc
mb ta chi tiét c6 vién dan t61 cac phwong 4n néu trén, ngudi cé hiéu biét trung
binh trong linh vuc k§ thuat s& hiéu ring cac giai phép k¥ thuét duge mo ta trong
cac phuong 4n néu trén van c6 thé duoc cai bién, hodc mdt vai hoic tit ca cac dbu
hiéu k¥ thuat ctia ching c6 thé duoc thay thé twong duong. Céc cai bién hoic thay
thé nay khong lam cho ban chét cta cc giai phap k¥ thuat tuong tmg di chéch
khéi pham vi ctia céc phuong 4n cla sang ché ndy, va ndm trong pham vi bao ho
clia sang ché nay.

Cubi cling, can luu ¥ 14 c4c phin mo ta néu trén chi 14 cac cach thirc thuc
hién cu thé cia sang ché, ma khong nhdm muc dich gidi han pham vi bao ho cua
sang ché. Bét ky thay thé hoic thay thé ndm trong pham vi k¥ thuét duoc boc 16
trong séng ché s& nim trong pham vi bao hd cia sang ché. Tuong g, pham vi

bao ho ctia sang ché sé theo pham vi bdo hd ctia bd yéu cau bédo ho.
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YEU CAU BAO HO

1. Phuong phép thu thap dit liéu sinh 1y hoc, bao gom:

phét hién xem nguoi dung co di vao gifc ngt hay khong;

nhan dang, khi dugc phét hién réng nguoi dung di vao giéc ngy, liéu s6 1an
thit nhit ma ngudi ding di vao gidc ngt thoi gian dai trong chu ky thoi gian thir
nhit c6 nhé hon ngudng sb 1an hay khéng, va phat hién liéu ngudi ding cé thirc
day hay khong;

khi sb 14n thir nht nhé hon ngudng sb 14n, kich hoat cam bién thir nhét, va
thu thép dit liéu sinh 1y hoc thtr nhét ctia ngudi ding bing cach sir dung cam bién
thtr nhat; va

khi dwoc phét hién ring ngudi ding thirc day, vo hiéu hod cam bién thit nhit.
2. Phuong phép thu thap dit liéu sinh 1y hoc theo diém 1, trong d6 buéc nhan dang,
khi dugc phat hién ring ngudi diing di vao gidc ngt, lidu sé 14n thir nhat ma nguoi
ding di vao gidc ngt thoi gian dai trong chu ky thoi gian thir nhit c6 nhé hon
ngudng s6 14n hay khong bao gbém:

nhén dang, khi dugc phat hién rang nguoi dung di vao gidc ngy, rang thoi
diém di vao gifc ngl c6 ndm trong chu ky thoi gian thi hai hay khéng, trong d6
chu ky thoi gian thir hai 13 chu ky ma trong d6 ngudi ding di vao gidc ngd thoi
gian dai; va

khi thoi diém di vao gidc ngt nim trong chu ky thoi gian thit hai, nhan dang
rang sb 1an tht nhit ma ngudi ding di vao gidc ngh thoi gian dai trong chu ky
thoi gian thtr nhét ¢6 nh6 hon ngudng s6 14n hay khéng.
3. Phuong phap thu thap dit liéu sinh 1y hoc theo diém 2, trong d6 trudc khi nhan
dang liéu thoi diém di vao gic ngll c6 ndm trong chu ky thoi gian thi hai hay
khong, phwong phap nay con bao gdm:

thu nhan dt lidu lich st giic ngl cta ngudi ding trong chu ky thoi gian thi
ba; va

phan tich dit liéu lich str gidc ngt ¢ thu duoc chu ky thoi gian thir hai.
4. Phuong phép thu thap dit liéu sinh Iy hoc theo diém 3, trong d6 buéc phan tich

dit lidu lich st gidc ngu dé thu duoc chu ky thoi gian thir hai bao gdm:
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phén tich dit lidu lich str gidc ngn, d& thu duoc dit lidu chu ky thoi gian ngl
ma dugc dugc két hop véi k 14n ngt ma trong d6 ngudi ding ngl trong khoang
thoi gian ngt dai nhit m&i ngdy va nam trong chu ky thdi gian thd ba, trong d6 k
béng ngudng sb 1an;

chon ra, tir dit liéu khoang thoi gian ngu, dit liéu khoang thoi gian ngth ma
duoc két hop v6i chu ky thoi gian ngii ¢ khoang thoi gian ngi 16n hon hoic béang
ngudng khoang thoi gian, va doc thoi diém di vao gidc ngi bao gdm trong mbi
doan ctia dit liéu chu ky thoi gian ngl da chon; va

phan tich thoi diém di vao giéc ngu duoc doc, dé thu duoc chu ky thoi gian
thit hai. |
5. Phuong phép thu thap dif lidu sinh 1y hoc theo diém bat ky clia diém 1 dén 4,
con bao gdm:

khi duoc phét hién rang ngudi ding thire day, thu thip sb liéu théng ké vé
khoéng thdi gian dAu tién kéo dai tir thoi diém ma tai d6 ngudi dung di vao gidc
ngu téi thoi diém ma tai d6 nguoi dung thuc déy; va |

khi khoang thoi gian tht nhit 16n hon hoic bing ngudng khoang thoi gian,
x4c dinh ring gidc ng 13 gidc ngi thoi gian dai, va cap nhat s6 14n thi nhat.
6. Phuong phép thu thap dit liéu sinh 1y hoc theo diém bét ky cta diém 1 dén 4,
con bao gdm: |

khi duoc phét hién ring ngudi dung thic day, thu thap sb lidu théng k&
khoéng thdi gian thir nhét kéo dai tir thoi didm ma tai d6 nguoi ding di vao gidc
ngt t&i thoi diém ma tai d6 ngudi ding thic day;

khi khoang thoi gian thir nhit nhé hon ngudng khoang thoi gian, phét hién
rang ngudi ding c¢é di vao gidc ngi hay khéng;

khi duge phét hién ring ngudi ding di vao gidc ngd, phat hién ring ngudi
ding c6 thte ddy hay khong, kich hoat cam bién th nhét, va thu thap dit liéu sinh
Iy hoc thir hai ctia ngudi ding bang cach st dung cam bién thit nhét.
7. Phuong phép thu thap dit liéu sinh 1y hoc theo diém 3 hodc 4, trong d6 budc
thu duoc dir liéu lich sir gidc ngl ctia ngudi ding trong chu ky thoi gian thi ba

bao gém:
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nhan dang loai chu ky thoi gian cta chu ky thoi gian hién tai,

chon ra, tir chu ky thoi gian th ba, chu ky thoi gian thir tu ¢6 loai chu ky
thoi gian 13 loai thir nhat; va

thu duoc dir lidu lich sir gidc ngl trong chu ky thoi gian thit tu.
8. Phuong phap thu thép di liéu sinh ly hoc theo diém 3 hoic 4, trong d6 phan
tich dit liu lich st gifc ngti, dé thu duge chu ki thoi gian thir hai bao gdm:

chia chu ky thoi gian thir ba thanh nhiéu tap hop ctia chu ky thdi gian, va
trich xuét dir liéu con vé gidc ngli ctia mdi tAp hop chu ky thoi gian tir dit liéu lich
sir gidc ngy, trong d6 mdi tip hop chu ky thoi gian bao gbm chi céc chu ky thoi
gian cua cung mdt loai chu ky thoi gian, va céc tdp hop chu ky thoi gian khac
nhau duoc két hop véi cac loai chu ky thoi gian khéc nhau; va

phén tich 1an luot dit liéu con vé giéc ngu dugc két hop vdi mbi tap hop chu
ky thoi gian, dé thu duge chu ky thoi gian thit hai dugc két hop 1an lugt véi mdi
loai chu ky thoi gian; va

mot cach twong ing, nhan dang, khi dugc phat hién rang ngudi ding di vao
gifc ngt, thoi didm di vao gidc ngl c¢6 nidm trong chu ky thoi gian thi hai hay
khéng bao gdm:

khi duge phat hién ring ngudi ding di vao gidc ngil, nhan dang loai chu ky
thoi gian cta chu ky thoi gian hién tai, dé thu duoc loai tht hai; va

thu nhan chu ky thoi gian thir hai két hop v6i loai thir hai, va nhan dang thoi
diém di vao gidc ngt cé trong chu ky thoi gian thit hai hay khéng.
9. Phuong phéap thu thép dit liéu sinh ly hoc theo diém 1, trong d6 budc nhan dang,
khi duge phat hién rang nguoi ding di vao gifc ngn, sb 1an thir nhat ma ngudi
ding di vao gidc ngu thoi gian dai trong chu ky thoi gian thir nhat c6 nhé hon
ngudng s 14n hay khong bao gdm:

khi dugc phét hién ring ngudi ding di vao gidc ngu, nhan dang ring gibc
ngl c6 phai 1an thi nhit ma ngudi ding di vao gidc ngd trong chu ky thoi gian
thir nhét hay khéng; va

khi gidc ngti 12 14n thr nhit ma ngudi ding di vao gidc ngi trong chu ky thoi

gian thir nhét, x4c dinh ring ngudng s6 1an thir nhat nho hon nguéng s6 1an.
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10. Phuong phép thu thap dit liéu sinh Iy hoc theo diém 1, trong d6 cam bién thir
nhit 13 cam bién PPG.

11. Thiét bi dién ti, trong d6 thiét bi dién tir bao gdm bd nhé, bd xir 1y, va cam
bién tht nhét, bd nhd luu trit chuong trinh may tinh ma c6 thé chay trén bd xt 1y,
va khi bd x1t 1y thuc thi chuong trinh may tinh, cac budc cia phuong phap theo
diém bat ky trong s6 cac diém 1 dén 10 duge thuc hién.

12. Thiét bi dién tir theo diém 11, trong d6 thiét bi dién tir 12 thiét bi deo.

13. Phuong tién luu trit ¢6 thé doc bing may tinh, trong d6 phuong tién luu trit co
thé doc bang may tinh luu trir chuong trinh méy tinh, va khi chuong trinh may
tinh dugc thuc thi béi bd xit 1y, cac bude clia phwong phép theo diém bt ky trong
s6 cac diém 1 dén 10 duoc thuc hién.

14. H théng chip, trong d6 hé théng chip bao gdm bd xi 1y, bd xir Iy dugc ghép
ndi véi bd nhé, va bd xir 1y thuc thi chuong trinh may tinh dugc luu trit trong b
nhé, dé thyc hién phuong phép thu thap dit liéu sinh Iy hoc theo diém bét k¥ trong

sO cac diém 1 dén 10.
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