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(57) Sang ché& dé cap dén phuong phdp va thiét bi khdi dong 1énh, phuong phép
va h¢ thong thu thap thong tin ngudi dung, thiét bi dau cudi, va may chi. Phuong
phap khdi dong 1énh gém cdc bude: do thao tic rung cta thi€t bi dau cudi di
dong; va khoi dong 1énh nhap vao dugc thiét 1ap truGe theo thao tic rung do
dugc. Phuong phap thu thap thong tin nguoi dung gém: khi thiét bi dau cuéi di

- dong do thao tic rung, thiét bi dau cudi di dong giri yéu cdu thu thap thong tin
nguoi dung t6i may chi; va thi€t bi dau cudi di dong ti€p nhan thong tin ngudi
dung ctia ngudi dung so khdp dugc mdy chu tra vé theo thong tin ngudi ding.
Phuong phép khdc thu thap thong tin ngudi ding gém: sau khi mdy chu ti€p
nhan yéu cau thu thap thong tin ngudi ding duoc khdi dong boi thao tic rung
cua thi€t bi dau cu6i di dong, thu thap ngudi ding so khép yéu cdu thu thap
thong tin nguoi ding va gii thong tin ngudi dung cla ngudi diung so khép dén
thiét bi dau cudi di dong. Sang ché cai thién sy thuan tién cho céc thao tic va tao
trai nghiém két ban ngau nhién dugc st dung rong rai.
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Linh vyc kj thudt ciia sing ché
Sang ché dé cap dén cong nghé Internet, va cu thé 1a dén phuong phap
va thiét bi khoi dong lénh, hé thdng va phuong phép thu thap thong tin

nguoi dung, thiét bi dau cuoi, va may chu.

Tinh trang kj thudt ciia sing ché

Theo k¥ thuat da biét, thiét bi dau cudi di dong thudng dugce cdu hinh
v6i nhiéu phim. M3i mdt phim twong ung véi 1énh nhap vao duogc thiét
lap trude, va nguoi diung c6 thé khoi dong 1énh nhap vao bang cich nhén
phim. Khi ¢6 qua nhiéu 1énh nhdp vao dugc thiét lap trude dén muc
khong du phim, 1énh nhép vao c6 thé dugc khéi dong bang cach sir dung
t6 hop phim. Tuy nhién, d6i véi thiét bi dau cudi di dong c6 man hinh
cam ung, chéng han, di¢n thoai thong minh, 1énh nhap vao cé thé duoc
khoi dong biang cach thu thap thao tic nhin hodc trugt cua ngudi dung
trén vung cu thé ciia man hinh cam tng.

Tuy nhién, noi chung do thiét bj dau cubdi di dong duoc thiét ké twong
dbi nhe va kich thude tuong dbi nho, va cac phim duogc cu hinh & khu
vuc nhdp vao cua né twong ddi nhé, nén khi ngudi dung chon phim dé
khéi dong 1énh, nguoi ding d& bAm nhdm phim gy nhép sai, va cin nhap
lai. Trong khi ddi vai thiét bi dau cudi di dong c6 man hinh cdm ung,
trude hét nguoi dung can dinh vi phim a0 (biéu twong) trén man hinh cam
Ging bing mit trin va sau d6 khéi dong lénh bing cach bdm. Do viy, céc

phuong phép khdi dong 1énh theo k§ thuét da biét khong du thuan tién.
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Bdn chit kj thuit ciia sdng ché

Khi xem xét nhing diéu trén déy, vi du cta sang ché dé cap dén
phuong phép khéi dong 1énh c6 thé cai thién sy thuén tién trong thao tac
ctia ngudi ding, phwong phap gdm céc budc: do thao tic rung cua thiét bi
dau cudi di ddng; va khoi dong 1énh nhap vao duoc thibt 1ap trude theo
thao tac rung do dugc.

Vi du cia sang ché @& cap dén phuong phép thu thip théng tin ngudi
dung, gébm cac budc: thiét bi dau cuébi di dong giri yéu ciu thu thap tﬁéng
tin ngudi ding dén may cha khi thiét bi d4u cudi di dong do thao tac rung;
va thiét bi dau cudi di dong tiép nhan thong tin nguoi dung cia ngudi
dung so khép duoc may chi tra vé theo thong tin ngudi dung.

Vi du cla sang ché ciing dé cap dén phuong phap thu thdp thong tin
ngudi diing, gdm céc bude: sau khi méy chii tiép nhén yéu ciu thu thap
théng tin nguoi ding dugc khoi dong bdi thao tic rung cua thiét bi dau
cubi di dong, thu thip ngudi ding so khép yéu ciu thu thap théng tin
nguoi dung va gui thong tin ngudi ding cua ngudi ding so khép dén
thiét bi dau cudi di dong.

Vi du cia sang ché dé cap dén thiét bi khoi dong 1énh, gdm: médun do,
dé do thao tac rung cta thiét bi diu cudi di dong; va médun khéi dong, dé
khaoi d(f)ng 1énh nhap vao dugc thiét lap trude theo thao tac rung do dugc.

Vi du ctia sang ché ciing d& cap dén thiét bi diu cudi di dong, goém:
modun do, dé do thao tic rung ciia thiét bj diu cudi di dong; mbédun khéi
dong, khi médun do thuc hién do thao tc rung, 4 giri yéu ciu thu thap
thong tin ngudi dung dén may chu; va médun tiép nhan, dé tiép nhén
théng tin ngudi dung ctia ngudi dung so khép duoc may chu tra vé theo
yéu ciu thu thap thong tin nguoi dung.

Vi du cta sing ché @& cép dén mday chii, gdm: modun tiép nhén, dé
tiép nhan yéu ciu thu thap thong tin nguoi dung dugc khéi dong boi thao

tac rung cia thiét bi dau cudi di dong; médun so khép, @ thu thap ngudi
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dung so khép yéu cu thu thap théng tin ngudi dung; va médun giri, dé
guri thong tin ngudi diing ciia ngudi ding so khép dén thiét bi ddu cudi di
dong.

O thiét bi va phuong phép khéi dong 1énh trén day, 1énh nhap vao
dugc khai dong béng cach do thao tac rung cua thiét bi dau cudi di dong,
sao cho khi ngudi ding sir dung thiét bi ddu cudi di dong, ngudi dung cé
thé hoan thanh viéc khéi dong 1énh nhép vao bang cach rung truc tiép
thiét bi dau cubi di déng, tranh tim phim cu thé trén ban phim cua thiét bi
~ dAu cudi di dong @8 cai thién sy thuén tién trong thao tac cua nguoi dung.

O phuong phap va hé théng thu thdp théng tin nguoi dung trén day,
thiét bi dau cudi di dong tao yéu ciu thu thip théng tin ngudi ding va tai
1én bang cach do thao tac rung; va sau khi méy chu tiép nhan yéu ciu thu
thap thong tin ngudi dung, nd thu thap ngudi diung ma so khdp yéu ciu
thu thap théng tin nguoi dung, va giri ngudi dung dén thiét bi diu cuébi di
dong. Do mién 12 thao tac rung cta thiét bi dau cudi di dong dugc do théy,
nén ngudi ding so khép c6 thé dugc yéu ciu va ngudi dung khéng can
nhép tir khoa, cai thién su thudn tién trong thao tac ctia ngudi dung.

Bing céch so khép thong tin sé thich cia thiét bj dAu cudi va thong tin
s& thich dugc Iuu lai béi may chi dé thu thap ngudi ding so khép va gt
thong tin nguoi dﬁhg clia ngudi dung so khép dén thiét bi dau cudi, sang
ché s& tao nhiéu théng tin ngudi ding dich hon cho ngudi dung thiét b
dau cubi dé két ban va tao trai nghiém két ban ngau nhién duge st dung

rong rai.

MG té vin tit cdc hinh vé

Fig.1 thé hién luu db ctia phuong phap khéi dong 1énh theo vi du cla
sang ché;

Fig.2 thé hién lvu db cua phuong phép thu thap thong tin nguoi dung

theo vi du ctia sang ché;
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Fig.3 thé hién lugce dd ciu trac caa thiét bi khéi dong 1énh theo vi du
ctia sang ché;

Fig.4 thé hién lugce dd ciu trac cua thiét bi khéi dong 1énh theo vi du
khéc cua sang ché;

Fig.5 thé hién luogc dd cdu tric clia hé thdng thu thip théng tin ngudi
dung theo vi du cia sang ché;

Fig.6 thé hién luogc dd chu triic ctia hé théng thu thap théng tin nguoi
dung theo vi du khéc cia sang ché;

Fig.7 thé hién luu dd cua phuong phap thu thap thong tin nguoi dung
theo vi du khac;

Fig.8 thé hién luu db cia phuong phép thu thap théng tin ngudi ding
theo vi du khéc;

- Fig.9 thé hién luu db cua phuong phap thu thap thong tin ngudi ding

theo vi du khac;

Fig.10 thé hién Iuu db cta phuong phép thu thap thong tin nguoi ding
theo vi du khac;

Fig.11 thé hién lugc dd cu tric cta thiét bj dau cudi di dong theo vi
du ctia sang ché; va

Fig.12 thé hién lugc d6 cu tric ctia may cha theo vi du cuia sang ché.

M@ té chi tiét cdc phwong dn thiec hién sdng ché

Trong mdt vi du, nhu dugce thé hién trén Fig.1, phuong phéap khaoi
d6ng 1énh gdm cac budc dudi day.

O khéi S102, thao tic rung cia thiét bi dau cudi di dong dugc do.

Trong mét vi du, thao tic rung cta thiét bi dau cudi di dong cé thé
duge do bai gia toe ké. Gia tbe ké 13 thiét bi do gia téc c6 thé gdm cac gia
tbc ké goc va cac gia tdc ké tuyén tinh.

O khéi S104, 1énh nhép vao duoc thiét 1ap trudc duoc khéi dong theo

thao tac rung do dugc.
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Trong mét vi du, 1énh nhap vao duge thiét 1ap trude o thé duge khoi
dong theo bién db rung dd dugc va/hoic tin sb rung cia thiét bi diu cudi
di dong. Trong vi du ndy, 1énh nhap vao dugc thiét 14p trude cd thé dugc
khéi dong khi gia téc ké do thdy ring bién do rung vi/hoic tin s rung
ctia thiét bj dau cubi di dong 16n hon gi4 tri duoc thiét 1ap trude.

Trong mét vi du, budc phat hoat anh va/hodc 4m thanh theo thao tic
rung cé thé con duoc bao gbm sau budc khéi dong 1énh nhap vao duoc
thiét 1ap tru6e theo thao tac rung do duoc.

Chéng han, khi bién d6 rung va/hoic tin sb rung 16n hon gia tri dinh
trudce, hoat anh va/hoac 4m thanh s& dugc phat.

Li¢u viéc phat hoat anh va/hodc 4m thanh cé dugc x4c dinh theo bién
d6 rung va/hoic tin sb rung hay khong, va viéc sir dung da phuong tién
c6 thé nhic ngudi ding mét cach truc quan xem li¢u thao tac rung hién
tai c6 thé khoi dong 1énh nhap vao dé tao thuén tién cho ngudi ding biét
xem liéu thao tac rung hién tai c6 lam viéc hay khong.

Trong mét vi du, 1énh nhap vao dugc thiét lap trude cb thé 13 1énh mé
khéa man hinh.

Buéc mé khéa man hinh hién thj cta thiét bi ddu cudi di dong theo
1énh nhap vio dugc thiét 1ap trude cb thé con duge bao gdm sau bude
khéi dong 1énh nhép vao dugc thiét 1ap trudc theo thao tac rung do duogc.
Khi man hinh hién thi cta thiét bi dau cudi di dong dugc khéa dé tiét
kiém ning lugng, ngudi dung c6 thé mé khéa man hinh hién thi béng
cach rung thiét bi dau cubi di dong thay vi tim phim m& khoéa trén ban
phim. Do vy, khi ngudi ding & méi trudng t6i, ngudi dung s& thuin tién
mé khéa man hinh hién thi.

Trong mét vi dy, 1énh nhip vao dugc thiét 1ap trudc 13 1énh két
thac/tra 101 cudc goi vao.

Budc tra 10i/két thiic cudc goi vao theo 1énh nhép vao dugc thiét 1ap

trude ¢ thé con dugc bao gom sau budce khdi dong 1énh nhip vao duge
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thiét 14p trude theo thao tic rung do duoc. Khi chuéng reo @ nhéc ring
c6 cudc goi vao, ngudi dung c6 thé tra 10i cude goi vao bang cach rung
thiét bi dau cubi di dong; hoic khi ngudi dung mubn két thic cudc goi,
ngudi ding c6 thé gac may cude goi vao bing cach rung thiét bi diu cubi
di dong.

Trong mdt vi du, 1énh nhép vao duoc thiét 14p trudce 13 1énh gui dir liéu.

Buéc giri dif liéu t6i may chi theo 1énh nhdp vao dugc thiét 14p trude
¢ thé con dugc bao gém sau budc khéi dong 1énh nhép vao dugc thiét
1ap trude theo thao tac rung do dugc.

Trong mét vi dy, nhu dugc thé hién trén Fig.2, phuong phap thu thap
thong tin nguoi dung gém cac bude dudi day.

O khéi S202, thiét bi diu cudi di dong tao yéu cu thu thap théng tin
ngudi ding va tai 1én may cha khi thiét bi do thao tac rung.

Trong mét vi dy, thiét bi dau cudi di dong cé thé do thao tac rung ciia
thiét bi dAu cudi di dong bang cach st dung gia téc ké.

Gia tc ké 12 thiét bi do gia tbc c6 thd gdm cac gia tdc k& goc va cac
gia t6c ké tuyén tinh. Yéu ciu thu thap théng tin ngudi ding 13 yéu ciu
chira thong tin c4 nhan dugc thiét 1ap trudc clia ngudi ding va tir khéa so
khép dugce thiét 14p trude bédi ngudi dung. Trong mot vi du, thiét bi diu
cudi di déng c6 thé tao yéu ciu thu thip thong tin ngudi dﬁng theo bién
d6 rung do dugc va/hoic tan sb rung cia thiét bi dau cudi di dong. Trong
vi du ndy, thiét bi diu cudi di dong c6 thé tao yéu ciu thu thap thong tin
ngudi ding va tai 1én méay chi khi thiét bi do, thong qua gia tdc ké, rang
bién d6 rung vi/hoic tin sb rung cia thiét bi dau cubi di dong 16n hon gia
tri dinh trudc.

Ngoai ra, thiét bi diu cudi di dong ciing c6 thé phét hoat 4nh va/hosic
am thanh theo thao tic rung trudc budc tao yéu cu thu thap thong tin

nguoi dung va tai nd 1én may chu. Chéang han, khi bién d6 rung va/hodc



20421

tan s6 rung 16n hon gi4 tri dinh trudc, hoat anh vd/hodc 4m thanh dugc
phat.

Li€u viéc phat hoat anh va/hodac 4m thanh c6 dugce xac dinh theo bién
d6 rung va/hoic tan s6 rung hay khéng, va viéc st dung da phuong tién
c6 thé nhic ngudi ding mot cach truc quan xem liéu thao tic rung hién
tai khoi dong yéu ciu thu thap théng tin ngudi ding dé tao thuan tién cho
ngudi diing biét xem liéu thao tac rung hién tai c6 1am viéc hay khong.

O khéi S204, may chu thu thip ngudi ding ma so khép yéu cau thu
thap thong tin nguoi dung.

Thong tin c4 nhan duoc thiét 14p trude ciia ngudi ding cb thé dugce luu
trong thiét bj ddu cubi di dong va yéu cau thu thap thong tin ngudi ding
duoc tao & khdi S202 c6 thé chira thong tin c4 nhan. Sau khi may cha tiép
nhan yéu cdu thu thap thong tin ngudi dung, méy chi c6 thé trich théng
tin c4 nhan tir yéu ciu thu thap thong tin ngudi dung va thu thip nguoi
dung so khdp theo thdng tin ca nhan.

Chzng han, thong tin c4 nhan cia ngudi ding A c6 thé gbm gi6i tinh
va vi tri. Sau d6 may chu c6 thé thu thap gidi tinh khac c6 vi tri gin véi
ngudi dung A va thoi gian tuong tu véi ngudi dung A nhu 1a ngudi dung
so khép.

O khéi S206, méay cha giri ngudi ding so khép dén thiét bi dau cudi di |
dong.

Trong mét vi du, may chu cé thé thu thap thong tin ngudi dung cua
nguoi dung so khép va guri thong tin nguodi dung cuia nguoi dung so khép
dén thiét bi dau cudi di dong. Théng tin ngudi ding c6 thé dwoc thiét 1ap
trude béi ngudi ding, gdm it nhit mét thong tin trong s6 tén, anh dai dién,
gi6i tinh, ving, va chir ky dugc ca nhéan hoa.

Trong vi du nay, sau khi thiét bi ddu cudi di dong tiép nhan nguoi
ding so khép duoc giri, thiét bi ciing c6 thé hién thi ngudi ding so khép.
Va khi c6 nhiéu nguoi ding so khép, thiét bi dau cubi di dong c6 thé hién
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thi cac ngudi dung so khép trong danh sach. Mdi mét nguoi dung so
khép chiém mét cot cia danh sich va anh dai dién cia nguoi dung so
khép va khoang cach dén nguoi ding so khép c6 thé duoc thé hién trén
cOt nay.

O vi du khac, thong tin vi tri dia Iy cua thit bi dAu cubi di dong c6 thé
dugc thu thap & khéi S202, va yéu cau thu thip thong tin ngudi ding
dugc tao va tai 1én theo thong tin vi tri dia 1y. Tuc 13, yéu ciu thu thap
thong tin nguoi dung dugc tao chira thong tin vi tri dia 1y dugc giri boi
thiét bi dau cudi di dong.

Trong vi du ndy, may chu trich thong tin vi tri dia 1y trong yéu cau thu
thap théng tin ngudi dung, tinh toan khoang cach gitta thiét bi dau cudi di
dong va ngudi dung so khép theo thong tin vi tri dia 1y va g khoang
cach gitta thiét bj ddu cudi di dong va ngudi ding so khép dén thiét bi
dAu cubi di dong.

 Thiét bj dAu cudi di dong c6 thé thu thip thong tin vi tri dia 1y clia né
nho dich vu dinh vi cia LBS (Location Based Service- Dich vu dua trén
vi trf). Trong vi du nay, thiét bi dau cudi di dong c6 thé thu thap thong tin
kinh d6 va vi 49 (thong tin vi tri dia 1y) ctia né thong qua thiét bi GPS
(Global Positioning System-hé théng dinh vi toan ciu). O vi du khéc,
thiét bi ddu cudi di dong c6 thé tai 1én dinh danh cua tram gbc hodc didm
truy nhap bing thong rong & noi dit nd 1én hé théng LBS va thu thap
thong tin vi tri dia 1y ctia né thong qua phan hdi tir hé thdng LBS.

Trong vi dy nay, may chi cé thé trich théng tin vi tri dia 1y tuong Ung
tir yéu ciu thu thap thong tin ngudi dings dugc tai 1én boi nhidu nguoi
dung so khép, ddi né thanh théng tin kinh d6 va vi dd, va tinh ton cac
khoang céch giira thiét bj dau cubi di dong va céc nguoi dung so khop
theo thong tin kinh d6 va vi d§. Cac khoang cach dugc tinh 13 cac khoang
cach vat 1y gitra thiét bi dau cubi di dong va cac ngudi ding so khép,
ching han, 1000m, 200km, v.v..
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Ngoai ra, trong mét vi du, cu thé, buédc may chu thu thip nguoi dung
so khép yéu cau thu thap thong tin ngudi ding c6 thé 13: may cha thu
thap ngudi dung ¢ khoang cach nhé hon hodic bing ngudng thir nhit véi
nguoi dung so khép.

Trong vi du khac, cu thé, budc may chi thu thip ngudi ding so khdp
yéu ciu thu thap théng tin ngudi ding c6 thé 1a: may chi thu thap su
chénh 1&ch théi gian ctia nguoi dung giita thoi gian yéu ciu cia ngudi
dung nhé hon hosc bing ngudng thir hai véi ngudi ding so khép va thot
gian yéu cau dugc giri béi thiét bi dau cudi di dong.

Ching han, néu thoi gian yéu ciu khi yéu ciu thu thap thong tin nguoi
dung duogc tai 1én bdi ngudi dung A duoc tiép nhan 13 10:33:10 va
ngudng thir hai 1a 10 gidy, thi may cha thu thdp ngudi dung twong Gng
v6i cac yéu cau thu thap thong tin ngudi ding khéc c6 thoi gian yéu ciu
gitta 10:33:00 va 10:33:20 nhu 1a nhiing nguoi diung so khép. Tuc 13,
nhitng nguoi dﬁng khéc ma rung céc thiét bi ddu cudi di dong cia ho khi
ngudi diing A rung thiét bi dau cudi di déng duogc thu thap nhu 14 ngudi
dung so khop.

Trong mot vi dy, nhu duoc thé hién trén Fig.3, thiét bj khoi dong 1énh
g6m médun do 102 dé do thao téc rung cta thiét bj dau cudi di dong.

Trong mdt vi du, médun do 102 c6 thé duoc sir dung d& do thao tac
rung ca thiét bj dau cudi di dong bang cach st dung gia tdc k&. Gia téc
ké 13 thiét bi do gia t6c c6 thé gdm céc gia tbc ké goc va céc gia toc ké
tuyén tinh.

Médun khéi dong 104 duge 13m thich ing dé khéi dong 1énh nhép vao
dué'c thiét 14p truéc theo thao tac rung do dugc.

Trong mét vi du, médun khoi dong 104 c6 thé duoc sir dung dé khoi
dong 1énh nhép vao dugc thiét 1ap trudc theo bién d6 rung do duoc
v/hoic tin sb rung cta thiét bi diu cubi di dong. Trong vi du nay, moédun

khéi dong 104 c6 thé dugc sir dung dé khoi dong 1énh nhép vao duoc
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thiét 18p trudc khi gia tdc ké do thiy ring bién d6 rung va/hodc tAn sb
rung ctia thiét bi dau cudi di d6ng 16n hon gia tri dinh trude.

Trong mot vi dy, nhu dugc thé hién trén Fig.4, thiét bj khoi dong 1€nh
cling gdm mddun nhic khéi dong 106 dé phat hoat anh va/hodc Am thanh
theo thao tac rung.

Chang han, médun nhic khéi dong 106 c6 thé duoc sir dung dé phét
hoat 4nh va/hogic 4m thanh khi bién d¢ rung va/hosc tin s rung 16n hon
gia tri dinh trudc.

Li€u viéc phat hoat anh va/hoac dm thanh c6 duge xac dinh theo dd
16n clia bién d rung va/hodc tin sb rung hay khong va viée sir dung da
phuong tién c6 thé nhic ngudi ding mét cach tryc quan xem liéu thao tac

“rung hién tai c6 thé khéi dong 1énh nhép vao dé tao thuan tién cho ngudi
dung biét xem liéu thao tac rung hién tai c6 1am viéc hay khoéng.

Trong mdt vi du, 1énh nhép vao dugc thiét 14p trude c6 thé 13 1énh mé

khéa man hinh, va nhu dugc thé hién trén Fig.4, hé théng khai dong 1énh
ciing gdm médun mé khéa man hinh 108 d& mé khéa man hinh hin thi
ctia thiét bi dAu cudi di dong theo 1énh nhap vao duoc thibt 13p true. Khi
man hinh hién thj cta thiét bi d4u cudi di dong duoc khoa dé tiét kiém
‘nang luong, ngudi ding cé thé mé khéa man hinh hién thi bing cach
rung thiét bi dau cudi di dong thay vi tim phim mé khda trén ban phim.
Do vay, khi ngudi ding & méi truong t6i, ngudi dung s& thuan tién mé
khéa man hinh hién thi.

Trong mét vi du, 1énh nhdp vao dugc thiét lap trudc 13 1énh két
thic/tra 10i cude goi vao, va nhu dugc thé hién trén Fig.4, hé théng khéi
dong 1énh ciing gdm mddun diéu khién cudc goi vao 110, dé tra 1i/két
thiic cudc goi vao theo 1énh nhap vao dugc thiét 14p trude. Khi chudng
reo dé nhic r&ng c6 cudc goi vao, nguoi dung cd thé tra 11 cudc go1 vao

bang cach rung thiét bi dau cubi di dong; hodc khi ngudi dung mudn két
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- thiic cude goi, ngudi dung c6 thé gic may vao biang cach rung thiét bi ddu
cudi di dong.

Trong mét vi du, 1énh nhap vao dugc thiét 18p trudce 1a 1énh giri dir liéu.
Va nhu dugc thé hién trén Fig.4, hé théng khéi dong 1énh ciing gdm
modun giri dit liéu 112, c6 thé g dit lidu t6i may chu theo 1€nh nhép vao
duoc thiét 13p trude.

Thiét bi khoi dong 1énh trén day c6 thé 4p dung cho thiét bi diu cudi
di dong.

Trong mdt vi du, nhu dugc thé hién trén Fig.5, hé théng thu thap
thong tin ngudi ding, gom thiét bi dau cudi di déng 200 va méy chu 300,
trong d6, thiét bi diu cudi di dong gdbm modun tao yéu cau thu thép thong
tin ngudi dung 202 dé tao yéu cu thu thap thong tin ngudi dung va tai
1én may chit 300 khi thiét bi do thao tic rung.

Trong mdt vi dy, mbdun tao yéu ciu thu thap théng tin nguoi dung
202 ciing c6 thé dugc sir dung dé do thao tac rung cua thiét bj dau cudi di
dong 200 bang cach sir dung gia tdc ké.

Gia t6c ké 13 thiét bj do gia tdc c6 thé gdm cac gia tde ké goc va cac
gia tdc ké tuyén tinh. Yéu ciu thu thap théng tin ngudi ding 13 yéu ciu c6
tai liéu c4 nhan duoc thiét 14p trude ctia ngudi ding va tir khoa so khép
dugc thiét 14p truéc béi ngudi ding.

Trong mot vi du, médun tao yéu cdu thu thap thong tin nguoi dung
202 c6 thé dugc st dung @& tao yéu ciu thu thip thong tin ngudi ding
theo bién d6 rung do duoc va/hoic tin sb rung cua thiét bi dau cubi di
dong 200. Trong vi du ndy, mbdun tao yéu ciu thu thap thong tin nguoi
dung 202 c6 thé duoc sir dung dé tao yéu ciu thu thap thong tin nguoi
dung va tai 1én may cha khi gia t6c k& do thiy rang bién do rung va/hodc
tin s6 rung cta thiét bi diu cudi di dong 200 16n hon gia trj dinh trude.

Ngoai ra, nhu dugc thé hién trén Fig.6, thiét bi dau cubi di dong 200
cling gdbm mddun phat da phwong tién 204 dé phat hoat anh va/hoac 4m

-12-



20421

thanh theo thao tic rung. Ching han, mdédun phét da phuong tién 204 cé
thé duoc sir dung dé phét hoat anh va/hodc am thanh khi bién do rung
va/hoic tin sb rung 16n hon gia trj dinh truéc.

Li€u viéc phat hoat anh va/hodc am thanh cé dugc xac dinh theo bién
d6 rung vd/hoic tin s rung hay khong, va viéc st dung da phuong tién
c6 thé nhéic nguoi dung mot cach truc quan xem li¢u thao tac rung hién
tai khoi dong yéu cau thu thap thong tin ngudi ding dé tao thuan tién cho
ngudi ding biét xem liéu thao tic rung hién tai c6 1am viéc hay khéng.

May chu 300 gdm modun so khép 302 va médun giri 304.

Moédun so khép 302 duoc sir dung dé thu thap ngudi ding so khép
yéu ciu thu thap thong tin ngudi dung.

Théng tin c4 nhan duoc thiét 14p trude ctia ngudi dung cb thé duge luu
trong thiét bj dau cudi di dong 200, va yéu ciu thu thip thong tin nguoi
‘ding duoc tao bdi mddun tao yéu cau thu thap thong tin ngudi ding 202
c6 thé chira thong tin c4 nhan. Sau khi may cht 300 tiép nhan yéu ciu thu
| thap thong tin ngudi diung, médun so khdp 302 c6 thé trich thong tin ca
nhan tir yéu ciu thu thap thong tin ngudi ding va thu thap nguoi ding so
khép theo thong tin ca nhan.

Chéng han, théng tin c4 nhan cta nguoi ding A c6 thé gdém gi6i tinh
va vi tri. Sau d6, mddun so khép 302 c6 thé dugc st dung dé thu théap
gi6i tinh khéc c6 vi tri gin ngudi ding A va thoi gian yéu ciu thu thap
thong tin ngudi dung tuong tu véi ngudi dung A nhu 1 nguoi dung so
khép.

Moédun giri 304 dugc sir dung dé giri thong tin cia ngudi dung so
khép dén thiét bi ddu cudi di dong 200.

Trong mét vi dy, moédun g 304 ¢6 thé duogc st dung dé thu thap
thong tin ngudi dung cua nguoi dung so khdp va sau do giri thong tin
ngudi ding ciia ngudi ding so khép dén thiét bi diu cudi di dong 200.

Thong tin ngudi dung c6 thé dugc thiét 1ap trude béi ngudi dung, gdm it
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nhat mot thong tin trong sb tén, anh dai dién, gidi tinh, vung, va chir ky
dugc ca nhan hoa.

Trong vi du khac, nhu duoc thé hién trén Fig.3, may cha 300 cling co
thé gdm médun tinh toan khoang cach 306 d& trich thong tin vi tri dia 1y &
yéu cau so khép va tinh toan khoang cach gitra thiét bj dau cudi di dong
va ngudi dung so khop.

Trong vi du ndy, modun tao yéu cu thu thap thong tin ngudi ding 202

cling dwgc sir dung dé thu thap thong tin vi tri dia 1y cia thiét bi ddu cudi -

di dong va tao yéu ciu thu thap thong tin ngudi diing theo thong tin vi tri
dia 1y va tai nd 1én. Ttc 13, yéu ciu so khép dugc tao chira théng tin vi tri
dia 1y duoc giri béi thiét bi dlu cudi di dong.

Mbdun tinh toan khoang cach 306 c6 thé dugc st dung dé thu thap
thong tin vi tri dia ly nho st dung dich vu dinh vi cua LBS, va m6dun
tinh toan khoang cach 306 ¢ thé duoc str dung dé thu thap thong tin kinh
d6 va vi @9 (thdng tin vi tri dia 1y) ctia n6 thong qua thiét b1 GPS. Trong
vi du khac, modun tinh toan khoang cach 306 c6 thé dugc sir dung dé tai -
1én dinh danh ctia tram gbc hodc diém truy nhap bing théng rong ma & d6
c6 thiét bi dau cudi di dong 200 1én hé théng LBS va thu thap thong tin vi
tri dia 1y ctia n6 théng qua phan hdi tir hé théng LBS.
| Trong vi du ndy, d4u tién, may chi 300 c6 thé trich thong tin vi tri dia
1y tuong tmg tir cic yéu ciu thu thap thong tin ngudi ding duoc tai 1én
b&i nhidu ngudi ding so khép, ddi né thanh thong tin kinh d va vi do, va
sau d6 tinh todn cic khoang cach giita thiét bi dau cubi di dong 200 va
nguol dung so khop theo thong tin kinh d¢ va vi d§. Cac khoang cach
dugc tinh todn 13 cac khoang cach vat 1y gitra thiét bi dAu cubi di dong
200 va nguoi ding so khép, ching han, 1000m, 200km, v.v..

Trong mot vi dy, mddun gii 304 ciing c6 thé duoc sir dung dé gui
khoang c4ch gitra thiét bi dau cudi di dong 200 va ngudi ding so khép
dén thiét bi dau cubi di dong 200.
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Ngoai ra, trong mét vi du, mddun so khép 302 ciing dugc sir dung dé
thu thap ngudi dung cé khoang cach nhé hon hodc bing ngudng thir nhat
nhu 12 ngudi dung so khép. Sau d6 mddun giri 304 ¢6 thé giri ngudi dung
so khép c6 khoang cach nhé hon hodc bing ngudng thir nhat dén thiét bi
d4u cubi di dong 200.

Trong vi du khéc, médun so khép 302 ciing c6 thé duoc sir dung dé
thu thap su chénh 1&ch thoi gian cia ngudi ding giita thoi gian yéu ciu
- clia ngudi ding nhé hon hoic bing ngudng thir hai nhu 13 ngudi dung so
khép va thoi gian yéu cau dugce giri béi thiét bi dau cudi di dong.

. Chéng han, néu thoi gian yéu ciu khi yéu ciu thu thap thong tin nguoi
dung dugc tai 1€n boi nguoi dung A dugc tiép nhan 1a 10:33:10 va
ngudng thir hai 1a 10 gidy, thi may chu thu thdp ngudi dung twong Gng
véi cac yéu cau thu thap théng tin ngudi ding khac c6 thoi gian yéu ciu
gitra 10:33:00 va 10:33:20 nhu 1a nguoi dung so khép. Thc 13, nhitng
ngudi dung khac ma rung cac thiét bi dau cubi di dong cia ho khi ngudi
dung A rung thiét bi dau cudi di déng cta minh dugc thu thip nhu 1a
nguodi dung so khop.

Trong vi du nay, thiét bi dau cudi di dong 200 ciing gdbm modun thé
hién ngudi dung so khép (khdéng dugc thé hién trén hinh v&) dé thé hién
nguodi dung sd khép sau khi thiét bi tiép nhan nguoi dung so khép duoc
giri. Va khi c6 nhiéu ngudi ding so khép, modun thé hién nguoi dung so
khép c6 thé dugc sir dung dé thé hién nhimg ngudi dung so khdp trong
danh s4ch. Mdi mot nguoi ding so khép chiém mét cot cua danh sich va
anh dai dién ctia nguoi ding so khép va khoang cach dén ngudi ding so
khép c6 thé duge thé hién trén cot nay.

O thiét bj va phuong phép khoi dong 1énh trén day, 1énh nhip vao
dugc khéi dong bang cach do thao tic rung cua thiét bi dAu cubi di dong,
sao cho khi ngudi diing sir dung thiét bi dAu cudi di dong, ngudi dung cé

thé hoan thanh viéc khéi dong 18nh nhép vao bing cach rung thiét bi dau
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cudi di dong, tranh tim phim cu thé trén ban phim cua thiét bi dau cudi di
dong dé cai thién sy thuén tién trong thao tac cia ngudi dung.

O hé théng phuong phép thu thap théng tin ngudi ding néu trén, thiét
bi dau cudi di déng tao yéu cu thu thap thong tin ngudi ding va tai né
1én bang cach do thao tac rung; va sau khi may chu tiép nhén yéu ciu thu
thip thong tin ngudi dung, may chu thu thdp nguoi ding ma so khép yéu
cau thu thap thong tin ngudi ding, va gii ngudi ding dén thiét bi déu
cubi di dong. Do mién 13 thao tac rung cua thiét bi dau cudi di dong dugc
do, nén ngudi ding so khép c6 thé dugc yéu ciu va ngudi ding khong
cin nhép tir khoa, sy thuén tién trong thao tac ctiia nguoi dung duoc cai
thién.

Ngoai ra, bang cach thém théng tin vi tri dia 1y cta thiét bi diu cubi
ngudi diing vao yéu cdu thu thip thong tin ngudi dung, nguoi dung so
khép ma tuong d6i gan véi thiét bi diu cudi di dong s& duge khuyén nghi
truc tiép, va khoang cach giita ngudi ding so khép va thiét bi diu cudi di
dong co thé duoc giri t6i thiét bj dAu cudi di dong dé tao thuan tién cho
ngudi ding dén chon ngudi diing so khép gin véi ho hon, dé tao thém sy
thuan tién cho ngudi dung.

Ngoai ra, bang cach thu thap thoi gian yéu ciu duogc giri boi thiét b
dau cudi ngudi ding, méyA chi ¢ thé khuyén nghi nhimg nguoi dung
thuc hién c4c thao tac rung hdu nhu cing lic véi nhau, so v6i ché d6
khuyén nghi ¢ dinh di biét, vén c6 thé cai thién d¢ linh hoat va vui vé
ctia khuyén nghj ngudi dung.

Trong mét vi du, nhu dugc thé hién trén Fig.7, phuong phap thu thép
thong tin ngudi dung duge dé xuit. Phuong phép thu thap thong tin nguoi
ding theo vi du cta sang ché c6 thé dugc thuc thi béi thidt bi thu thap
thong tin ngudi diing. Thiét bi thu thip théng tin ngudi ding c6 thé 1a
may khach g tin nhén nhanh; phuong phép thu thap thong tin nguoi

dung theo vi du cla sang ché ciing c6 thé dugc thuc thi béi thiét bi diu
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cubi co chirc ning thu thap thong tin ngudi dung, ching han, thiét bi ddu
cudi co thiét bi thu thap théng tin ngudi ding. Theo vi du cta sang ché,
khung thyc thi ctia phuong phép thu thap thong tin ngudi dung duoc giai
thich bang cach l4y thiét bi thu thap théng tin ngudi ding 1am vi dy; tuy
nhién, cu thé, thiét bj thu thap thong tin ngudi ding c6 thé 13 may khach
giri tin nhén nhanh dugc lip dit trén thiét bi diu cudi. Phuong phap chu
yéu gbm céc bude dudi day. |

O khéi S301, khi thiét b ddu cubi di dong do thao tic rung, thiét bi
giri yéu cu thu thép thong tin ngudi ding dén may chu.

Thiét bi dau cudi di dong cb thé tao yéu cu thu thip thong tin ngudi
dung va giri téi may chii theo bién d6 rung do dugc vi/hoic tin sb rung
ctia thiét bi dau cudi di dong.

T6t hon 13, thiét bi dAu cudi di dong giri yéu ciu thu thip thong tin
ngudi ding dén may chi khi thiét bi do thao tac rung, gdm quy trinh dudi
day.

Khi thiét bi dau cudi di dong do 1énh rung, n6 bét diu dém thoi gian,
va khi thoi gian duge dém 18n dén d6 dai cu thé, n6 s& xac dinh xem liéu
1énh rung c6 dugc tiép nhén lién tuc trong thoi gian duge dém hay khong;
va néu x4c nhén 1 co, thi thiét bi ddu cudi di dong giri yéu ciu thu thip
thong tin ngudi ding dén méy cha.

T6t hon 13, yéu cau thu thip thong tin ngudi ding gdm: dinh danh
ngudi ding thir nhit trong tng véi thiét b du cudi di dong; hodc dinh
danh nguoi ding thir nhit twong Umg véi thiét bi ddu cudi di dong va
thong tin s& thich clia ngudi dung thir nht; hoic dinh danh ngudi ding
thir nhét trong tmg véi thiét bi diu cudi di dong va thong tin s& thich cia
ngudi ding thir nhét, va didu kién cu thé.

Tét hon 13, yéu ciu thu thap théng tin ngudi ding ciing chira: thoi gian
yéu ciu va/hoic thong tin vi tri dia Iy duogc gii boi thiét b ddu cubi di

dong.
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O khéi S302, thiét bi dAu cudi di dong tiép nhan théng tin ngudi dung
ctia nguoi ding so khép duge may chil tra vé theo yéu ciu thu thap théng
tin nguoi dung.

Trong mét vi du, nhu dugc thé hién trén Fig.8, 13 phuong phap thu
thap thong tin nguodi dung. Khung thuc thi cida phuong phép thu thap
thong tin ngudi ding 13 may chi, va cu thé, may cha ¢ thé 1a may chu
giri tin nhin nhanh. Va nhu duoc thé hién trén Fig.8, phuong phép gém
cac bugc dudi day.

O khéi S401, may chu tiép nhén yéu ciu thu thip théng tin nguoi
ding dugc khéi dong bai thao tic rung ciia thiét bj dau cudi di dong.

Yéu ciu thu thap thong tin ngudi ding gdm: dinh danh ngudi ding
thir nhét tuong tmg vé6i thiét bj dau cudi di dong ma giri yéu chu; hoic
dinh danh ngudi ding thir nhét tvong tng vé6i thiét bi dau cudi di dong -
- ma giri yéu cdu va thong tin sé thich ciia ngudi dung thir nhat; hodc dinh -
danh nguoi dung thir nhit twong tmg vai thiét bi dau cubi di dong ma g
yéu cdu va thong tin s& thich ciia ngudi ding thir nhit, va didu kién cu thé.

O khdi S402, may chu thu thip ngudi ding ma so khép yéu ciu thu
thap thong tin ngudi dung va giri thong tin ngudi dung clia nguoi ding so
khé6p dén thiét bi dau cudi di dong.

Tét hon 13, viéc thu thap ngudi ding ma so khépAyéu cau thu thap
thong tin ngudi ding néu trén gdm: may chi thu thap thong tin s& thich
ctia ngudi ding thir nhit duge luu trir trén may chu theo dinh danh nguoi
dung thir nh4t dugc mang trong yéu cau thu thip thong tin ngudi ding, so
khép thong tin s& thich ctia ngudi ding thir nhit c6 thong tin s& thich cia
nhiu ngudi dung thir hai d& x4c dinh ngudi ding so khép; hoic may chu
so khép théng tin s& thich ciia ngudi ding thir nhat va thong tin s thich
- cha nhidu nguoi dung thir hai d& xac dinh ngudi ding so khép theo dinh
danh nguoi dung thir nhit va thong tin s& thich cia ngudi dung thir nhit

c6 trong yéu cau thu thap thong tin ngudi ding.
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Tét hon 13, viéc so khép thong tin s& thich ciia ngudi dung thi nhét va
thong tin s& thich ciia nhidu nguoi ding thtr hai dé x4c dinh ngudi ding
so khép gbm céc bude: xic dinh nhém d6i tuong so khép tir nhidu ngudi
diing thit hai; va so khép thong tin sé thich ciia nguoi ding thi nhit véi
thong tin sé thich clia mbi mdt ngudi dung thi hai trong nhém dbi tuong
so khép d xé4c dinh ngudi ding so khép.

Viéc x4c dinh nhém d6i twong so khép tir nhidu ngudi ding thir hai
néu trén gdm: |

thu thap nhém dugc xac dinh thir nhit tir nhidu ngudi ding thi hai
theo thoi gian thir nhit, va xem nhém dugc x4c dinh tht nhit nhu 1a
nhém d6i tugng so khdp, thoi gian thir nhit 13 thoi gian khi yéu cu thu
 thap théng tin ngudi ding cua thiét bi diu cudi ciia ngudi dung thi nhét
duogc tiép nhén, va mdi mot ngudi dung thi hai & nhém dugc xac dinh
“th\r nhét 12 ngudi ding twong tmg véi yéu ciu thu thap thong tin nguoi
dung dugc tiép nhan trong subt khoang thdi gian ma c6 thoi gian thi nhAt;
hodc

khi yéu ciu thu thdp théng tin ngudi dihg mang diéu kién cu thé, thu
thip nhém dugc xac dinh thir hai tir nhidu ngudi ding the hai va ldy
nhém dugc xac dinh thit hai 1am nhom d6i tugng so khép va thong tin
ngudi ding cia mdi mot ngudi ding thir hai trong nhém duge xéac dmh
tht hai tt c4 théa min diéu kién cu thé.

Viéc so khép théng tin s& thich ctia ngudi ding thir nhét véi thong tin
s& thich cia mdi mdt ngudi ding thit hai trong nhém dbi twong so khép
@& xac dinh nguoi ding so khép gom:

14n luot tinh toan khoang cach gitta vecto thir nhit va mdi mét vecto
thir hai dé thu duoc nhidu khoang cach, 14y nghich dao cta nhidu khoang
cach lam cac muc d6 so khép sé thich gitra cac nguoi dung thir hai tuong

mg va ngudi ding thi nhét, thu thip sé luong duoc thiét 14p trude cua
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cic ngudi dung thir hai tir nhidu nguoi dung thir hai theo thir ty cia cdc
murc d§ so khép sa thich, va

xac dinh sb lugng dugc thiét 14p trudce cia cic ngudi ding tha hai nhu
12 ngudi dung so khép, vecto thit nhét 13 vecto twong mg véi thong tin s&
thich ctia nguoi ding thir nhét va vecto thir hai 14 vecto tuong ung véi
thong tin s thich ctia ngudi dung thir hai; hodic phin cum vecto thir nhét
va mdi mét vecto thir hai béng cach str dung thuit toan phan cum d& xac
dinh nguoi dung thir hai twong ng véi vecto thit hai thuge vé phan loai
tuong tu véi vecto thir nhat nhur 13 ngudi ding so khép.

Cén lvu ¥ ring, ngudi ding thr nhit dugc dé cap trong vi du nay cua
sang ché dé cap dén ngudi dung ma dang gii yéu cu thu thap thong tin
ngudi ding dén méy chi, trong khi nhidu ngudi dung thir hai d& cép dén
nhitng ngudi dung dugc luu lai vao may chi, va may chia di luu lai dinh
danh ngudi dung va thong tin s& thich ctia mbi mdt ngudi dung thit hai.

T6t hon 13, yéu céu thu thap théng tin ngudi dung chtra: thoi gian yéu
cau duoc giri béi thiét bi dlu cudi di dong.

Tuong Ung, viéc thu thip ngudi ding so khép yéu cau thu thap thong
tin ngudi ding gém: méay ch thu thap su chénh 1&ch thdi gian cia nguoi
dung gitra thoi gian yéu cdu cuia ngudi ding nhé hon hodc bang ngudng
thir hai nhu 12 ngudi dung so khép va thoi gian yéu cau duge giri boi thibt
bi dau cudi di dong. |

T6t hon 13, yéu cu thu thip thong tin ngudi ding gdm: thong tin vi tri
dia 1y duoc giri béi thiét bi dau cubi di dong.

Phuong phép ciing gdm: may cha trich thong tin vi tri dia 1y c6 trong
yéu cau thu thap thong tin ngudi dung va tinh toan khoang cach gifta thiét
bi dau cudi di dong va ngudi ding so khdp theo thong tin vi tri dia 1y; va
mdy chu giri khoang cach giita thiét bi ddu cudi di dong va ngudi dung so

khép dén thiét bi dau cudi di dong.
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Viéc thu thip ngudi dung so khép yéu ciu thu thip thong tin ngudi
dung gém: may chi thu thdp ngudi ding c6 khoang cich nhé hon hoic
bang ngudng thir nhat nhu 13 ngudi ding so khop.

Can hiéu ring, cic phuong phap so khép ngudi ding trén day c6 thé
duoc sir dung két hop.

Phuong phép dugc dé xut béi vi du nay, bang cach so khép thong tin
s& thich ctia thiét bi dAu cudi va théng tin s& thich dugc luu lai béi may
chi dé thu thap ngudi dung so khép va g thong tin nguoi dung cia
ngudi diing so khép dén thiét bi du cubi, tao nhidu thong tin ngudi ding
dich hon cho ngudi dung thiét bi diu cubi dé két ban va tao trai nghiém
két ban ngu nhién dugc st dung rong rii.

Fig.9 14 luu d6 ctia phuong phép thu thap thong tin ngudi dung dugc
d& xuét boi vi du cia sang ché. Cac bén tuong tac trong vi du 1a may chu
va thiét bi dau cudi. Cu thé, may chit c6 thé 13 may chu gui tin nhén
nhanh va thiét bi dAu cudi c6 thé 12 thiét bi dAu cudi cb dinh hoic thiét bi
dau cudi di dong. Thiét bi ddu cudi di dong c6 thé 13 dién thoai thong
minh, may tinh bang, MP3 (moving picture experts group audio layer III-
nhom chuyén gia anh dong 16p a&m thanh III), PDA (personal digital
assistant-hd tro k§ thuét s c4 nhén), v.v.. Tét hon 13, thiét bi du cudi la
thiét bi dau cubi dugc cai dit img dung gui tin nhén nhanh.

Nhu dugc thé hién trén Fig.9, phwong phép thu thap thong tin nguoi
ding gdm cac budc dudi day.

O khdi S501, thiét bi diu cubi do xem lidu 1énh rung c6 duogc tiép
nhan theo thoi gian thyc hay khong.

Cu thé, c6 nhiéu phuong phép cho thiét bj dau cudi dé do 1énh rung tir
ngudi dung theo thdi gian thyc. Chang han, didu ndy c6 thé duoc thuc
hién bﬁng cach sir dung bd cam bién. Gia t6c ké duge 1ap dit trén thiét b
dau cudi dé do xem lidu ngudi ding cb giri 1énh rung theo gia téc dugc

tao bang cach rung thiét bi dAu cubi dugc thu thap theo thoi gian thyec.

-21-



20421

Gia toc ké 13 gia toc ké ba chidu do gia téc cua thiét bi diu cudi theo
huéng X, huéng Y, va huéng Z; hoic 13 gia tbc k& hai chiéu do gia tdc
ctia thiét bi ddu cubi theo huéng X va huéng Y. Vi du nay khong gidi han
gia toc ké ctia thiét bi d4u cudi. Cu thé, 13y gia téc ké ba chidu 1am vi du.
Khi gia téc ké ba chidu do thdy ring gi4 tri gia téc theo hudng bt ky
trong s6 cic huéng X, huéng Y, hodc huéng Z thay ddi theo thoi gian
thuc, s& xem xét rang né do 1énh rung dugc gt boi nguoi dung. Di nhién,
¢6 cac phuong phép khac c6 thé duogc sir dung dé do 1énh rung tir nguoi
dung theo thoi gian thuc va vi du nay s& khong md ta n6 & day.

O khéi S$502, néu thiét bj dau cudi do 1énh rung, thi né bét diu dém
thoi gian, va khi thoi gian duge dém dat dén chidu dai cu thé, n6 s& xac -
dinh xem liéu 1énh rung c6 dugc tiép nhan lién tuc trong thoi gian dugc -
dém hay khéng, va néu x4c nhan 13 ¢, thi khdi S503 dugc thuc thi; hoic,
Tuu d6 nay két thac.

Thiét bi dAu cudi di dong x4c dinh xem liéu né c6 tiép nhan 1énh rung
& d6 dai thoi gian cu thé lién tuc hay khong, va néu c6, thi xem xét rang
ngudi ding giri ra 1énh rung d& thu thap théng tin ngudi dung, va c6 thé
1am rd ¥ dinh cla ngudi dung giri ra 1énh rung, va xac nhan ring 1énh
rung nham giri yéu cau thu thip théng tin nguoi dung dé thu thap thong
tin ngudi ding tir may chii, vén tranh thao tic sai gy ra béi 1énh rung
dugc giri ra khong lién tuc boi ngudi dung khi st dung thiét bi dau cubi,
d6 dai thoi gian cu thé c6 thé dugc thiét 14p trude va dugc luu trit trong
thiét bi dau cudi, chéng han, dugc thiét lap 5 gidy; hodc nguoi dung cé
thé thay ddi thiét 1ap theo nhu cau, ching han, dbi né thanh 3 gidy, v.v., va
sang ché khong bi gii han & diéu nay. Ngoai ra, thiét bi dAu cudi c6 thé
thiét 13p trudc ring 1énh rung 13 hop 18 trong khoang thoi gian cu thé.
Ch?mg han, né duoc thiét 14p 13 hop 18 vio ban ngay hoic dugc thiét lap
12 hop 1€ trong khoang tir 9:00AM dén 12:00AM, v.v., va vi du ndy khong

nham gidi han diéu nay.
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O khéi S503, thiét bi ddu cudi giri yéu cAu thu thip théng tin nguoi
ding dén may cha va yéu cu thu thap thong tin ngudi dung mang dinh
danh ngudi ding va thong tin s& thich ctia nguoi ding thir nhét.

T6t hon 13, yéu cdu thu thip thong tin ngudi ding mang dinh danh
ngudi dung va thong tin s& thich clia ngudi ding thir nhét, do d6 dé luu
lai dinh danh ngudi dung va thong tin sé thich vao may cha dé thuén tién
quy trinh thu thdp sau d6. Dinh dang luu lai dugc thé hién trén bang 1
dudi day.

Béang 1

Dinh danh nguoi ding Thong tin s& thich

Ngoai ra, khi may chu da Ivu lai thong tin s& thich ciia ngudi dung thir
nhéit, yéu cu thu thap thong tin ngudi dung ciing c¢6 thé chi mang dinh
danh ngudi ding cia ngudi ding thi nhét. Khi may cha tiép nhan yéu
céﬁ thu thép thong tin ngubi dung ma chi mang dinh danh ngud¢i dung
clia ngudi dung thir nhét, c¢6 thé thu thap thong tin s& thich cia nguoi
dung thir nhat tir may chi theo dinh danh nguoi dung cua nguoi dung thir

nhit. Théng tin s& thich duge luu trix trén may chu c6 thé duoc thiét 1ap
béi ngudi dung thi nht trén may chii, hodc c6 thé 13 thong tin s& thich
clia ngudi dung thi nhét dugc tiép nhan trude d6 duge luu lai béi may
chu. |

Thong tin s thich c6 thé bidu thi mot hodc nhidu s& thich, va thong
tin s& thich c6 thé mang cac tir khéa, sb, hodc ky tu, v.v. dugc sur dung dé
biéu thi s& thich. C4c tir khéa c6 thé 13 4m nhac, phim &nh, doc séch, tap
luyén, v.v.; cic sb c6 thé duoc thiét 14p nho thuong lugng gitta may cha
va thiét bi dau cudi, mdi mot s6 hodc ky tw biéu thi sé thich, sao cho khi
may chu thu thap sb hoic ky tu & thong tin s& thich duoc giri boi thiét b
dau cudi, c6 thé biét s& thich cu thé ¢6 trong thong tin s thich cua thiét bi

dAu cudi. Thong tin sé thich c6 thé duoc thu thap theo mot trong cac cach
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dudi day: (1) thiét bi ddu cubi tao giao dién cho ngudi ding dén didn
thong tin s& thich va luu lai tir dugc nhép boi nguoi dung nhu 1a théng tin
s& thich ctia nguoi ding; (2) thiét bi diu cudi tao céc tily chon thong tin
s& thich cho ngudi dung va lwu lai thdng tin sé thich duoc lya chon bai
ngudi dung nhu 13 thong tin sé thich ciia ngudi dung; hoic (3) thiét bi
dAu cudi thu thap théi quen cia ngudi ding duyét céc trang web va thu
thap thong tin s& thich ctia ngudi ding bing cach phan tich théi quen cua
ngudi dung duyét cic trang web. Cu thé, thiét bi ddu cudi do céc trang
web dugce ghé thdm béi trinh duyét va thuc hién phan tich théi quen cia
ngudi ding duyét cic trang web theo sb 14n ghé tham cac trang web va
c4c loai trang web. Khi sb 1an ghé tham loai trang web thir nhit chiém
phan dugc thiét 13p truéc cia tdng sb 14n ghé tham, hoic khi sb 14n trinh
duyét ghé tham loai trang web thir nhat dat dén s dinh truée, tir khoa
tuong tmg véi loai thir nhit dwoc 1dy 1am thong tin s& thich cia ngudi
dung. Cin xé4c dinh ring, trong vi du néy, céc loai tuong ung véi cac lién
két trang web c6 thé duoc thiét 1ap béi chuyén vién k§ thuat, v mdi mot
loai c6 thé tuong tmg véi it nhat mot tir khéa. Ching han, khi s6 1in ghé
tham cia trinh duyét dén cic trang web mua sdm dat dén sb 13n dugc thiét
18p trudc, tir khoa tuong tmg vdi cac trang web mua sim 13 “mua sér_n”,
thi “mua sim” 13 thong tin s& thich ciia ngudi ding, va khi sé 1in ghé
thim cua trinh duyét dén cac trang web 4m nhac dat dén mot phin ba
téng s6 14n ghé thim cua trinh duyét dén cac trang web, tir khoa tuong
ung véi cic trang web 4m nhac 14 “4m nhac”, thi “4m nhac” 1a thong tin
s& thich ciia nguoi dung.

O khéi S504, may cha tiép nhén yéu cu thu thap thong tin nguoi
dung dugc giri béi thiét bi dau cudi va xic dinh nhém dbi tuong so khép
ttr cac ngudi dung thir hai.

Trong vi du nay, khdi S504 cu thé gdm: may chu thu thap nhom dugc
xéc dinh thir nhét tir nhidu ngudi dung thi hai va 14y nhém duoc x4c dinh
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thir nhat 1am nhém dbi twong so khép theo thoi gian thir nhat. Thoi gian
thir nhét 13 thoi gian khi yéu ciu thu thip théng tin ngudi ding cia thiét
bi dAu cudi cia ngudi ding thir nhit dugc tiép nhan va mdi mot ngudi
dung thr hai trong nhém dugc x4c dinh thi nhét 13 ngudi ding tuong tng
v6i yéu cau thu thap thong tin ngudi ding dugc tiép nhén trong khoéng
thoi gian ma c6 thoi gian thir nhit. Khoang thoi gian ma 6 thoi gian thir
nhit @& cap dén khoang thoi gian tir d6 dai thoi gian dugc thibt 13p trudce
truéc thoi gian thir nhit dén thoi gian tht nhat. Chéng han, néu do dai
thoi gian dugc thiét 14p trudc 13 15 phut, thi khoang thoi gian ma c6 thoi
gian thir nhét 13 15 phit trudc thoi gian thi nhit dén thoi gian thir nhét.
Ttc 13, mdi mét ngudi dung thi hai thu duoc trong nhém duge xdc dinh
thir nhét 13 nhimng ngudi ding twong tmg véi cac yéu ciu thu thap thong
tin ngudi ding duoc tiép nhén trong 15 phit trude thdi gian thir nhét.
Theo céach nay, viéc thu thap thong tin nguodi dung theo thoi gian thuc
dugc dam bao sao cho nhitng ngudi dung co céac yéli ciu thu thap thong
tin ngudi dung trong khoang thoi gian tuong tu c6 thé tim thiy nhau. Di
nhién, & cac vi du khéc, tit ca cac ngudi dung thir hai duoc luu trit trén
may chi c6 thé dugc sir dung 1am thanh vién cia nhém déi tuong so
khép va khong bi gidi han & khoang thoi gian, va d6i tuong so khép c6
thé dugc tao cho thiét bi dau cudi theo mirc d6 16n nhét.

T6t hon 13, may chu huu lai cac dinh danh ngudi ding va thong tin s&
thich dugc mang trong cac yéu cau thu thap théng tin ngudi ding vao co
s& dir liéu so khép, va mdi mét 1an khi né tiép nhén dinh danh ngudi
dung va thong tin sé& thich, n6 s& so khép thong tin sé thich véi tat ca
thong tin s& thich dang dugc Iuu trit trong co s& dit lidu so khép dé xéac
dinh ngudi ding so khép. Ngoai ra, tudi tho cla cac dinh danh ngudi
dung va thong tin s& thich twong ting dugc luu trit trong co sé dit liéu so
khép déu duoc thiét 14p theo db dai thoi gian dugc thiét 14p trude, va khi
tudi tho ctia dinh danh ngudi dung va thong tin sé thich tuong Ung dat
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dén do dai thoi gian duoc thiét 14p truéce, dinh danh ngudi ding va théng
tin s& thich tuong tmg dugc x6a khoéi co s& dir li€u so khap.

Tt hon 13, may chi Ivu lai cic dinh danh ngudi ding va théng tin s&
thich duoc mang trong cac yéu ciu thu thap théng tin ngudi dung dugc
tiép nhan thanh mang. P dai thoi gian duogc thiét 14p trude 1a d6 dai cia
mang va cling 12 d6 dai thoi gian trong d6 mdi mét dinh danh ngudi ding
va thong tin s& thich duoc luu trit trong may chi. Néu may chi tiép nhan
yéu cau thu thép thong tin ngudi ding & thoi gian thir nhat, thi sau khi
virgt qua d6 dai thoi gian duoc thiét 1ap trudce, dinh danh ngudi ding va
thong tin s& thich dugc mang trong yéu cu thu thap thong tin ngudi ding
duogc x0a.

Can x4c dinh ring, theo vi du cta sang ché, quy trinh so khép duoc
thuc hién bdi may chu, tuy nhién, trong vi du khac, quy trinh so khép c6
thé dugc thuc hién béi modun so khép tach riéng hozic nhé khac, modun
so khép luu lai dinh danh ngudi dung dugc tiép nhan va théng tin sé -
thich va thuc hién quy trinh so khép cta vi du nay dé xac dinh ngudi
dung so khép. Nguoi c6 kién thic trung binh trong linh vuc biét ring,
may cht & vi du nay cé thé 13 may chi tach riéng hodc c6 thé 13 nhém céc
may chii ¢ céc chirc niang khac nhau, khong bi gidi han béi sang ché.

0 khéi S505, may cha so khdp thong tin sé thich ciia nguoi dung thir
nhéit v6i théng tin s& thich cia méi mot ngudi ding thir hai & nhém dbi
tuong so khép dé xac dinh ngudi ding so khép.

Tt hon 13, nhu dbi véi khbi S505, may chu c6 thé thiét 1ap truse N
phﬁn loai s& thich, 0 bidu thi khong c6 sé thich va 1 biéu thi ¢6 s& thich,
thi thong tin s thich ctia ngudi ding c6 thé dugc biéu thi bang cich sir
dung vecto ¢6 0 va 1, va vecto tuong tmg vdi thong tin s& thich c6 thé
dugc xac dinh theo thdng tin s¢ thich cia ngudi dung. Tuc 13, thong tin

s& thich ctia ngudi diing i c6 thé duoc ky hiéu 1a:
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Interest, = (a,,a,, -, a,)

Trong d6 ={o.1 , ie{LN}

, N 12 s6 tu nhién.

Chang han, bdn phan loai s& thich: 4m nhac, phim &nh, tai chinh va
thoi sy dugc thiét 14p trude trong may ch.

Trong khi thong tin s& thich ctia ngudi ding thir nhat gdm 4m nhac va
tai chinh, thi vecto tuong tmg véi thong tin s& thich ciia nguoi dung thir

ahét 1 Interest, = (1,0,1,0) .

Trong vi du ndy, khdi S505 cu thé gdm: tinh todn cic khoang cich
gifra vecto thit nhat va mdi mot vecto thir hai d& thu duoc nhidu khoang
cach, 14y nghich dao ctia nhidu khoang cach lam cac muic d6 so khép sé
thich gifta cac ngudi dung thir hai va ngudi ding thir nhét trong tmg, thu
thap s6 luong ngudi ding thir hai duge thiét 18p trude tir nhiu ngudi
dung thir hai theo thit tu ctia cdc mirc do so khép so thich, va xac dinh s
lugng ngudi dung thir hai dugc thiét 1ap trude nhu 1a nhiing nguoi dung
so khép, vecto thir nhét 13 vecto tuong Gng véi thong tin s& thich cta
ngudi ding thir nhat va vecto thit hai 13 vecto tuong Umg vaéi thong tin sé

thich cta ngudi ding thit hai; Tt hon 13, cic khoang céch c6 thé thu

dugc nhd khodng cich Oclit. Ching han, ki 7erest =(1,0,1,0)

Interest, =(1,1,1,1) Interest,

, thi khoang cach 14 khoang cach Oclit gitta

va Interest, ,\5 , va mic 46 so khép sé thich gifta ngudi dung thir nhit

va ngub’i dung thir hai 1a nghich dao cia khoang cach Oclit, \/—2—/2 .

Trong vi du khéc, khdi S505 cu thé gdm: phan cum vecto thi nhit va
mbi mét vecto thi hai béng cach st dung thuat toan phan cum va xac
dinh nguoi dung tuong tmg véi vecto thir hai thude vé phan loai twong tu
v6i vecto thir nhat nhu 13 ngudi ding so khép. Tét hon 13, thudt todn phan

cum c6 thé phan cum nhimg ngudi dung thanh nhiéu phén loai, va vecto
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tht hai thudc vé phan loai tuong tur véi vecto thir nhit s& dugc xem 13
ngudi ding cé ciing sé thich véi vecto thir nhat. C6 thé c¢6 cac thuét toan
phéan cum khac nhau, va & day chi thuat toan K-means dugc sir dung lam
vi du minh hoa: 1) lya chon ngiu nhién s luong dinh trude cia cac vecto
tir vecto thir nhit va cac vecto thir hai 1am c4c tdm khéi; 2) do céc khoang
cich ciia m3i mot vecto thir hai con lai #n mbi mot tAm khéi va phan
loai mdi mot vecto thit hai con lai vao phan loai ma c6 tdm khdi gan nhét
clia né; 3) tinh toan lai tim khéi ciia cac phan loai twong tmg da c6; va 4)
1ap lai cac budc 2) dén 3) cho dén khi tim khéi méi bang tam khéi ban
dau hodc su thay dbi né nhod hon ngudng cu th8. Khi thuat toan két thic,
thu dugc phan loai c6 vecto thi nha?'lt va vecto thtr hai c6 trong phéan loai.
Tét hon 13, nhitng ngudi dung trong phan loai tuong tmg véi sb luong
dinh trudc cua cic vecto cd khoang cich nhd nhit dén vecto tht nhit
duogc xac dinh nhu 1a nhitng nguoi dung so khép.

Trong vi du khéc, yéu ciu thu thip thong tin ngudi ding khong thé
mang thong tin s thich clia nguoi ding thtr nhit nhung mang dinh danh
ngudi dung cia ngudi dung thir nhét, khi may chu tiép nhan yéu ciu thu
thap thong tin nguoi dung mang dinh danh nguoi dung ctia nguoi dung
thir nhét dugc gui tu thiét bi dau cudi, s& thu thap thong tin s& thich tuong
ung v6i dinh danh nguoi dung duqé luu lai béi may chu theo dinh danh
ngudi diing ciia ngudi ding thir nhit, va thong tin s& thich tuong tmg véi
dinh danh ngudi ding 13 thong tin s& thich clia ngudi diing tht nhat. Can
lwu ¥ ring, trong vi du khéc, truée khi ngudi ding thir nhit gui yéu ciu
thu thap thong tin ngudi dung, thong tin s& thich ciia nguoi dung thir nhét
can duoc thiét 14p trong may chu, hodc khi ngudi ding thir nhat gui yéu
cau thu thap thong tin ngudi ding mang thong tin s& thich dén may chu
trong thoi gian thir nhét, may chu luu lai thong tin s& thich dugc tiép nhén

dé str dung 1an luogt thong tin s& thich duge luu lai dé thuc hién so khép
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khi tiép nhan yéu ciu thu thip théng tin ngudi ding mang dinh danh
nguoi dung.

O khéi S506, may chu giri théng tin ngudi dung cia ngudi ding so
khép dén thiét bi du cudi sao cho thiét bi dau cubi két ban béng cach st
dung thong tin ngudi dung cuia ngudi dung so khop.

Théng tin ngudi ding cia tit ca ngudi ding duge luu lai trén may chu,
va thong tin nguoi ding c6 thé duoc danh chi myc nhd cic dinh danh
nguoi ding. Théng tin ngudi dung c6 thé gdm dinh danh ngudi ding,
thong tin gidi tinh, thong tin vi tri dia 1y, thong tin tudi, v.v., va théng tin
nguoi dung cua nguoi dung so khép cling ¢ thé gdm anh dai dién ngudi
dung cta ngudi dung so khép va/hoic cac 10i chao mic dinh. Anh dai
dién nguoi dung va/hoic cac 11 chao mic dinh c6 thé thu dugc nhd may
chu theo dinh danh ngudi dung cia nguoi dung so khop, v céc 181 chao
mic dinh c6 thé 13 cic 10i chio mic dinh & may chu va cling c6 thé duoc
thiét 13p trudc boi ngudi ding so khdp.

O khéi S507, thiét bj dau cudi tiép nhan thong tin ngudi ding cia
nguoi dung so khop.

Khi thiét bi ddu cudi tiép nhan théng tin ngudi ding ciia ngudi ding
5o khép, tbt hon 13, hién thi thong tin ngudi ding cta ngudi ding so khép,
cu thé 13, khi thong tin ngudi ding cia ngudi di‘mg so khép gbébm dinh
danh nguoi ding cia ngudi ding so khép, sau d6 hién thi dinh danh
nguoi dung, va khi thong tin nguoi dung ciing gdm 4nh dai dién nguoi
dung cia ngudi ding so khép va/hoidc cac 10i chao mic dinh, khi hién thi
dinh danh ngudi dung, theo d6 hién thi anh dai dién ngudi ding va/hodc
cac 101 chao mac dinh.

Céch hién thi thong tin nguoi dung cé thé dugc thiét 14p hodc duoc
diéu chinh bai thiét bi dau cudi va vi du ndy s& khong giéi han didu nay.

Ngoai ra, nguoi dung thiét bi dau cubi c6 thé khéi tao yéu ciu két ban

véi nguoi dung so khép theo thong tin nguoi ding duoc tiép nhén, hoic
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chao nguoi dung so khép hosc giri cac tin nhin nhanh dén ngudi ding so
khép bing cach sir dung tng dung giri tin nhin nhanh duoc tao béi thiét
bi d4u cubi.

Thiét bi d4u cudi c6 thé luu lai théng tin ngudi ding dugc tiép nhan, -
hodc ¢ thé luu lai hoic x6a theo lua chon ciia ngudi ding thiét bj diu
cubi d6i véi nguoi dung thiét bi diu cubi dé stra dung & quy trinh két ban
tiép theo.

Phuong phap duoc dé xuét bdi vi du ndy s& so khdp thong tin sé thich
clia nguoi ding thiét bi dau cubi c6 thong tin s& thich dugce Iuu lai boi
may chii dé ¢ cac ngudi ding so khép va giri thong tin ngudi ding cia
cac ngudi dung so khép dén thiét bi dau cubi, tao nhidu thong tin ngudi
ding dich hon cho ngudi dung thiét bj dau cubi va tao trai nghiém két
ban ngiu nhién dugc s dung rong rdi. Ngodi ra, bing cach so khép
ngudi ding ma dang yéu cu thong tin ngudi dung véi cic ngudi ding
thir hai & khoang thoi gian tuong tu véi nguoi dung nay, ddc tinh thu thap
thong tin nguoi dung theo thoi gian thuc c6 thé dugc ting 1én.

Fig.10 thé hién luu dd ctia phuwong phap thu thap thong tin ngudi ding
khac dugc d& xuét béi vi du cia sang ché. Trong vi du ndy, yéu ciu thu
thap thong tin ngudi ding dwoc giri béi thiét bi dau cudi ciing gdm didu
kién cu thé. Nhu duoc thé hién trén Fig.10, vi du cu thé gdm cac budc
dudi day.

O khéi S601, thiét bj dau cubi do xem liéu c6 tiép nhén 1énh rung theo
thoi gian thyc hay khong.

O khbi S602, néu thiét bj dau cudi do 1énh rung, thi n6 bt diu dém
thoi gian, va khi thoi gian dugc dém dat dén d6 dai cu thé, né s& xac dinh
xem li€u Iénh rung cé duoc tiép nhan lién tuc trong thoi gian dugc dém
hay khong, va néu x4c nhén 12 cé, thi khéi S603 duoc thuc thi; néu khong,
quy trinh két thic. |
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Céac nguyén 1y cta cac khdi S601-S602 twong tu v6i nguyén 1y cia
cac khdi S501-S502, va s& khong duge mo ta chi tiét & day.

O budc S603, thiét bi ddu cudi gii yéu cau thu thip thong tin ngudi
ding dén may chi va yéu ciu thu thap théng tin ngudi ding mang dinh
danh nguoi ding va thong tin s& thich ciia ngudi ding thir nhét va diéu
kién cu thé.

Thiét bi dAu cudi c6 thé tao cira sb thiét 1ap hodic cac tiy chon thiét 1ap
v6i cac diéu kién cu thé cho ngudi ding thiét bi dau cudi, va ngudi ding
thiét bi déu cudi c6 thé thiét 1ap cac didu kién cu thé cho quy trinh thu
thap thong tin ngudi ding cta thoi diém nay bang cach st dung cira sb
thiét 1ap hodc cac tiy chon thiét 14p theo cac yéu ciu két ban cia ngudi
dung. Chéng han, cic didu kién thiét 1ap c6 thé 13 giéi tinh, tudi, thong tin
vi tri dia 1§, v.v., s& khong dugc liét ké & day.

O khéi S604, sau khi may chu tiép nhén yéu ciu thu thap thong tin
ngudi dung duge giri tir thiét bi dAu cudi, n6 s& xac dinh nhém dbi tugng
so khép tir nhidu nguoi dung thir hai.

Khi yéu cau thu thap théng tin ngudi ding mang céc diéu kién cu thé,
mdy chii s& thu thip nhém duge x4c dinh thir hai tir nhidu ngudi ding thir
hai theo c4c diéu kién cu thé va ldy nhém duge xéc dinh thir hai nhu 13
" nhém dbi twong so khép, thong tin ngudi ding cla m&i mot ngudi ding
thir hai trong nhém dugc xac dinh thir hai tit ca théa man céc didu kién
cu thé. Khi may chu tiép nhan cac didu kién cu thé dugc mang trong yéu
cdu thu thip thoéng tin ngudi dung, né s& thu thap nhém dugc xac dinh
thir hai tir nhiéu nguoi ding thir hai dwoc luu trit trén may chu theo cac
diéu kién cu thé. Chéng han, khi diéu kién cu thé duoc thiét 1ap boi nguoi
dung thiét bi dau cudi 13 “nir gidi”, may chu thu thip nhém duge x4c dinh
thir hai tir nhiéu ngudi ding thi hai theo diéu kién cu thé, va thong tin
gi6i tinh trong thong tin ngudi ding ciia mdi mot nguoi ding th hai &

nhom dugc xac dinh tha hai déu 1a nit gidi; ngoai ra, khi di€u kién cu thé
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dugc thiét 1ap béi ngudi dung thiét bi diu cudi 12 “tir 20 dén 30 tudi”, thi
mAy chu thu thdp nhém duge x4c dinh thir hai tir nhiu ngudi ding thir
hai, va tudi trong théng tin ngudi dung cia méi mot ngudi dung thir hai
trong nhém duge xéc dinh thit hai déu gitta 20 dén 30 tudi. Nhur 12 vi du
khac, khi diéu kién cu thé duoc thiét 1ap boi ngudi ding thiét bi diu cudi
12 “Béc Kinh”, thi may cha s& thu thip nhém dugc xic dinh thi hai tir
nhidu ngudi ding thir hai theo diéu kién cu thé va théng tin vi tri dia 1y
ctia m&i mot ngudi dung thir hai trong nhém duge xac dinh thi hai du 13
Bic Kinh.

Khi diéu kién cu thé 13 théng tin vi tri dia Iy, may chu st dung LBS dé
thu thap thong tin vi tri dia 1y cta thiét bi dau cudi va thu thap ngudi ding
thir hai & ciing vi tri dia 1y hogic & vi tri dia 1y gin véi ngudi ding thir nht
theo thong tin vi tri dia 1y thu dugc.

O khéi S605, may chii so khép théng tin s& thich cia ngudi ding tha
nhét v6i thong tin s thich cia mdi mot ngudi dung tht hai & nhém dbi
tuong so khép dé xac dinh ngudi diung so khép.

O khdi S606, may cha giri thong tin ngudi ding cia nguoi dung so
khép dén thiét bi ddu cubi sao cho thiét bi diu cudi c6 thé két ban theo
théng tin ngudi dung ciia ngudi dung so khép.

O khéi S607, thiét bi ddu cudi tiép nhan thong tin ngudi ding cua
nguoi dung so khdp.

Cac khdi S605-S607 tuong tu véi cac khdi S505-S507 va s& khong
duoc mb ta chi tiét & day.

Phuong phép duoc dé xuét béi vi du ndy sé& tao nhidu thong tin nguoi
ding dich hon cho nguoi ding thiét bi dau cudi dé két ban va tao trai
nghiém két ban nglu nhién dugc st dung rong rai bang cach so khép
thong tin s& thich clia ngudi dung thiét bi dau cudi va thong tin s& thich
dugc may chii luu lai dé thu thap ngudi ding so khdp va giri thong tin

nguol dung cua nguoi dung so khép dén thiét bi dau cudi. Ngoai ra,
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ngudi dung thiét bj ddu cubi c6 thé giam pham vi ctia cic ngudi ding so
khdp bang cach thiét 1ap didu kién cu thé dé x4c dinh nhém déi tugng so
khép dé thu thap thong tin ngudi dung chinh xac théa méin cac yéu ciu
két ban ciia ngudi dung thiét bi dau cudi.

Trong cac vi du néu trén, cu thé 13, khdiS604 hodc S504 c6 thé duoc
thay thé bing budc duéi day: khi yéu ciu thu thap théng tin nguoi dung
mang diéu kién cu thé, may chu thu thip nhém duoc xac dinh thir nhit tir
nhiéu ngudi ding thir hai theo thdi gian thi nhét; trong d6 thoi gian tht
nhét 13 thoi gian khi yéu cu thu thap théng tin ngudi dung cta thiét bi
dAu cudi ctia ngudi dung thir nhét dwoc tiép nhan, va mdi mot ngudi dung
thit hai & nhém dugc xac dinh thir nht 13 nguoi ding twong tng véi yéu
cau thu thap théng tin ngudi ding ma duoc tiép nhan trong khoang thoi
gian ma c6 thoi gian thir nht; may chi thu thap nhém duge x4c dinh thir
hai tr nhém dugc x4c dinh thir nhét va 14y nhém duge x4c dinh thi hai
1am nhém déi tuong so khép, trong d6 thong tin ngudi ding ctia m&i mot
ngudi dung thir hai trong nhém dugc xac dinh thir hai déu théa mén didu
kién cu thé. Bang cach sir dung thoi gian tiép nhén, pham vi cua cac déi
tugng so khép duge giam bét, va pham vi cla cac d6i tuong so khép
dugc giam thém theo diéu kién cu thé_, sao cho cudi cling thong tin ngudi
diung ma dugc nhim dich chéc chén va gin hon véi cac yéu ciu cia
ngudi diing thibt bi dAu cudi s& dugc thu thép.

Fig.11 thé hién lugc dd chu tric cua thiét bi dau cubi di dong duge d&
xudt béi vi du ciia sang ché, gdm: modun do 102, & do thao tac rung cia
thiét bj dau cudi di dong; modun khéi dong 104, khi mddun do thyc hién
do thao tac rung, dé giri yéu cu thu thap thong tin ngudi ding t&i may
chi; va modun tiép nhan 105, dé tiép nhan théng tin ngudi dung cta
ngudi ding so khép duogc may chil tra vé theo yéu ciu thu thap thong tin

nguoi dung.
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Tt hon 13, médun do 102 ciing dwoc 1am thich ung dé thong bao
mddun khoi déng 104 dé tao yéu cau thu thip thong tin ngudi ding va
giri n6 dén may cha theo bién d6 rung do duoc va/hoic tin sb rung cia
thiét bj dau cubi di dong.

T6t hon 13, médun do 102 ciing duoc 1am thich tmg dé khoi dong dém
thosi gian khi do 1énh rung, va khi thoi gian duoc dém dat dén do dai cu
thé, xac dinh xem liéu 1énh rung duoc tiép nhan lién tuc trong thoi gian
dugc dém hay khong; va néu x4c nhéan 13 c6, thi thong bio modun khéi
dong 104 & tao yéu ciu thu thip théng tin ngudi ding va giri né dén may
chd. Chirc ning nay cé thé duoc thuc thi béi khdi dinh thoi bén trong &
modun do 102.

Tét hon 13, yéu cau thu thap théng tin ngudi dung gdm: dinh danh
ngudi ding thir nhit twong tng véi thiét bi dau cubi di dong; hodc dinh
danh nguoi ding thir nhét twong tmg véi thiét bi dau cudi di dong va
thong tin s& thich ctia nguoi ding thir nhét; hodc dinh danh ngudi ding
thir nhit twong tmg vdi thiét bj dau cudi di dong va thong tin s& thich cta
ngudi dung thir nhét, va didu kién cu thé.

Cén luu ¥ rang khi thiét bj diu cudi dwoc d& xuét béi vi du néu trén
thuc hién dich vy thu thap thdng tin ngudi dung, nd chi dugc minh hoa
bang cach sir dung cic mbdun chirc ning twong tmg trén ddy. Tuy nhién,
khi st dung thuc t&, cac chirc ning néu trén cb thé duoc phan bd cho cac
mddun chirc ning cac nhau dé thyc hién theo yéu ciu. Tic 13, két cAu bén
trong ciia thiét bi dwoc phan chia thanh cdc médun chirc ning khac nhau
dé thyc hién tit ca hodc mot phin cic chirc ning duoc mod ta trén day.
Ngoai ra, thiét bj dau cudi va cic phwong phap thu thip thong tin nguoi
ding dugc d& xuit & cac vi du néu trén thudc vé ¥ tudng giéng nhau va
tham khao céc vi du vé phuong phép trén day dé trién khai chi tiét chung,

von s€ khong dugce mo ta chi tiet & day.
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Fig.12 thé hién lugc @6 cAu tric cla may chu dugc d& xuit béi vi du
clia sang ché, gdm: médun tiép nhan 301, dé tiép nhén yéu cau thu thap
théng tin ngudi dung duogc khoi dong boi thao tac rung cua thiét bi dau
cudi di dong; modun so khép 302, dé thu thap nguoi dung so khép yéu
cau thu thap thong tin ngudi ding; va médun giri 304, dé giri thong tin
ngudi dung ctia ngudi ding so khép dén thiét bj dau cudi di dong.

Yéu ciu thu thap théng tin ngudi ding gdm: dinh danh ngudi ding
thir nhat tuong tmg véi thiét bi ddu cudi di dong ma giri yéu cu; hoic
dinh danh ngudi diing thr nhét twong tmg véi thiét bi du cubi di dong va
thong tin s& thich clia.ngudi ding thi nhét; hodc dinh danh ngudi ding
thir nhét twong g véi thiét bi dau cudi di dong va thong tin sé thich cia
nguodi ding thir nhit, va didu kién cu thé.

Mobdun so khép 302 ciing dugc 13m thich tmg dé:

thu thip thong tin s& thich ctia nguoi dung thir nhit duge luu lai trén
mday chu theo dinh danh ngudi ding thir nhat dugc mang trong yéu cau
- thu thip théng tin ngudi dung, va so khdp thong tin s& thich cua nguoi
dung th nhit véi thong tin s thich cia nhidu ngudi dung thir hai dé xac
dinh nguoi dung so khép; hodc

so khép thong tin sé thich ctia ngudi dung thir nhat véi thong tin s&
thich ctia nhidu ngudi dung tht hai dé xac dinh nguoi dung so khdp, theo
dinh danh ngubi dung thir nhét va théng tin s& thich cia ngudi dung thtr
nhit dugc mang trong yéu cau thu thap thong tin nguoi dung.

Mbdun so khép 302 gom:

khéi xac dinh, dé x4c dinh nhém dbi twong so khép tir nhidu ngudi
dung thr hai; va

khdi so khép, dé so khép thong tin s& thich cia ngudi ding thir nhét
va thong tin s& thich cia mbi mét nguoi ding thir hai trong nhém déi
tugng so khép dé xac dinh ngudi ding so khdp.

Khdi x4c dinh ciing dwoc 13m thich tmg dé:
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thu thap nhém dugc xac dinh thir nhét tir nhidu ngudi dung thi hai
theo thdi gian thir nhét va 14y nhém duoc xéc dinh thir nhat 1am nhém déi
tugng so khép, thoi gian thi nhat 13 thoi gian khi yéu cau thu thip thong
tin ngudi ding cia thiét bi dau cubi ctia nguoi ding thir nhit dugc tiép
nhan, v mbi mét nguoi dung thir hai trong nhém dugc xac dinh thir nhit
13 nguoi ding tuong tmg v6i yéu cau thu thap thong tin ngudi ding dugc
tiép nhan trong sudt khoang thoi gian ma c6 thoi gian thir nhét; hodc

khi yéu ciu thu thap thong tin ngudi ding mang diéu kién cu thé, thu
thap nhém dugc xac dinh thir hai tir nhidu ngudi ding thir hai va iy
nhém dugc xac dinh thir hai 1am nhém dbi tuong so khép, va thong tin
ngudi dung ctia mdi mét ngudi ding thir hai trong nhém duge xac dinh
thir hai déu théa man diéu kién cu thé.

Khéi so khép ciing dugc 1am thich Gng dé:

14n luot tinh toan khoang cach giita vecto thir nhit va m&i mét vecto
thir hai d& c6 nhiéu khoang céch, 14y nghich d4o cua nhiéu khoang cach
lam cac muc d6 so khdp s& thich giita cac nguoi dung thir hai va nguoi
ding thtr nhét twong tng, thu thép sé luong ngudi ding tht hai dinh
trude tir nhidu ngudi ding thir hai theo thi tur ciia cac mirc d6 so khép sé
thich, va x4c dinh sb luong ngudi dung thi hai duoc thiét 14p truée nhu 13
nhimg nguoi ding so khép, vecto thir nhét 13 vecto twong Gng véi thong
tin s& thich ctia ngudi dung thir nhét va vecto thi hai 1a Vectdtuong ung
v6i thong tin sé thich cuia nguoi dung thir hai; hoac

phan cum vecto thir nhit va m3i mét vecto thir hai bing cach sir dung
thuét toan phan cum dé x4c dinh nguoi ding tht hai tuong g véi vecto
thi hai thudc vé& phan loai twong tu véi vecto thir nhét nhu 1 ngudi ding
so khép. _

Yéu cau thu thap théng tin ngudi ding chira: thoi gian yéu cdu duge

giri bai thiét bi dau cudi di dong.
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Moédun so khép 302 cling dugc 1am thich tmg dé thu thap sy chénh
léch thoi gian ctia nguoi ding giita thoi gian yéu cdu cia ngﬁbi dung nhé
hon hoic bang ngudng thir hai nhur 13 ngudi dung so khép va thoi gian
yéu cau dugc gtri boi thiét bi ddu cudi di dong.

Yéu ciu thu thap thong tin ngudi dung gém: thong tin vi tri dia ly
duogc giri béi thiét bi dAu cudi di dong.

Mbdun so khép 302 ciling dugc 13m thich img dé thu thap ngudi ding
c¢6 khoang cach nhé hon hoic bang ngudng thir nhat nhu 13 ngudi ding
so khop.

Vi du khac ciia sang ché ciing @& cép dén hé théng thu thap thong tin
nguoi dung gom thiét bi dau cudi di dong va may chu trong cac vi du néu
trén. O hé théng nay, cic chirc ning va vai trd ciia may chi va thiét bi diu
cudi di dc}ng nhu da dugc md ta & cac vi du trude va s€ khong duge mo ta
chi tiét.

Tém lai, & thiét bi va cac phuong phap khoi dong 1énh cta céc vi du
theo sang ché, 1énh nhép vao dugc khoi dong bang cach do thao tic rung
clia thiét bj dau cudi di dong, sao cho khi ngudi ding sir dung thiét bj du
cudi di déng, ngudi ding c6 thé hoan thanh viéc khéi dong 1énh nhap vio
bang cach rung thiét bi diu cubi di dong, tranh tim phim cu thé trén ban
phihl cua thiét bi dau cudi di dong dé cai thién su thuan tién trong thao
tac cia ngudi dung.

O hé théng va phuong phap thu thap thoéng tin ngudi dﬁng néu trén,
thiét bi dau cubi di dong tao yéu cau thu thip thong tin ngudi ding va tai
1én bang cach do thao tic rung; va sau khi mdy cha tiép nhan yéu cu thu
thip thong tin ngudi ding, né thu thap ngudi diing ma so khép yéu ciu
thu thap thong tin nguoi ding, va giri ngudi ding dén thiét bj dau cudi di
dong. Do mién 13 thao tac rung cua thiét bi dau cudi di dong dugc do, nén
nguoi dﬁng so khép c6 thé duoc yéu ciu va ngudi dung khong cin nhap

tir khoa, su thuan tién trong thao tac clia nguoi dung dugc cai thién.
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Va bang cach so khép thong tin s& thich cta thiét bj dau cudi va thong
tin s& thich dugc may cha luu lai dé thu thap ngudi ding so khép va gui
thong tin ngudi ding cta ngudi dung so khép dén thiét bi ddu cudi, nhidu
thong tin ngudi ding dich hon cho ngudi ding thiét bi dau cubi dé két
ban va trai nghiém két ban ngiu nhién duoc sir dung rdng rai duoc tao.

Ngudi c6 kién thirc trung binh trong linh vuc s& hiéu ring tit ca hodc
mdt phan cac Iuu db trén day trong cac vi du vé& phuong phép c6 thé dugc
thuc hién béi cac chuong trinh may tinh ra 1énh cho céc phan cimg va
chuong trinh twong tng c6 thé duge lwu trong méi truong luu trit may
tinh doc dugc, va khi cac chuong trinh duoc thuc thi, cac luu dd trong cac
vi du v& phuong phap trén ddy co thé dugc bao gdm. Mai trudng luu trit
c6 thé 13 dia tir, dia, bd nh chi doc hodc bd nhé truy xuét nglu nhién v.v..

Phén md ta trén day, nhim muc dich giai thich, d3 dugc mé ta c6 dya
vao cac vi du cu thé. Tuy nhién, cac phén mo té minh hoa trén day khong
nhim vét can hoic giGi han sang ché & cac dang chinh xac dugc bdc 16.
Céc cai bién va c4c bién thé 12 kha thi khi xem xét cac phin md ta trén
day. Cac vi du dugc chon va mo ta dé giai thich t6t nhit cic nguyén 1y
clia sang ché va & cac tmg dung thuc t& cta né, nhd d6 cho phép céc
chuyén gia trong linh vuc khéc sir dung sang ché t6t nhét va cac vi du
khac voi cac céi‘ bién khéc dugc didu chinh thich hop véi viéc st dung

thuc t€ dugc can nhac.
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YEU CAU BAO HQ

1. Phuong phép khéi dong 1énh bao gdém cac budc:

dod hoat d6ng rung ctia tram dau cubi di dong;

bét ddu dém thoi gian dép lai x4c dinh ring tram dau cubi di dong do
hoat dong rung; va d4p lai x4c dinh ring thoi gian dugc dém phu thudc
vao do dai cu thé, x4c dinh 1iéu hoat dong rung lién tuc dugc nhén trong
sudt thoi gian duge dém; va

khéi dong 1énh nhép vao dinh trude theo hoat dong rung dugc do dap
lai xac dinh ring hoat dong rung lién tuc dugc nhén trong sudt thoi gian

dugc dem.

2. Phuong phép khéi dong 1énh theo diém 1, trong d6 viéc do hoat dong
rung ctia tram dau cudi di dong bao gdm budc:
dod hoat dong rung ciia tram dau cubi di dong bang cich st dung gia

‘toc ke.

3. Phirong phép khéi dong 1énh theo diém 1, trong d6 khéi dong 1énh dau
vao dinh trude theo hoat dong rung dugce do bao gém budc:
khéi dong 1énh ddu vao dinh trude theo bién d6 rung vi/hoic tin sb

rung dugc do cua tram dau cuoi di dong.

4. Phuong phép khéi dong 1énh theo diém 1, trong d6 sau budc khéi dong
1énh du vao dinh trudc theo hoat dong rung duge do, phuong phap con
bao gém budc:

phat anh dong va/hodc am thanh theo hoat dong rung.

5. Phuong phap khéi dong 1énh theo diém 1, trong d6 1énh ddu vao dinh

trude 1a 1énh mé khda man hinh; va
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sau budc khdi dong 1énh du vao dinh truéc theo hoat dong rung duoc
do, phuong phép con bao gém budc:
mé& khéa man hinh hién thi ctia tram du cubi di dong theo 1énh dau

vao dinh trudec.

6. Phuong phép khéi dong 1énh theo diém 1, trong d6 1énh ddu vao dinh
trude 12 1énh chim dirt/tra 101 cude goi dén; va
~ sau budce khdi dong 1énh dau vao dinh truéc theo hoat dong rung duoc
do, phuwong phép con bao gdm budc:

tra 16i/chdm dut cude goi dén theo 1énh diu vao dinh trude.

7. Phuong phép khéi dong 1énh theo diém 1, trong d6 1énh ddu vao dinh
trudc 1a 1€nh gtri dit 1liéu; va

sau budc khoi dong 1énh dau vao dinh truéc theo hoat ddng rung duoc
do, phuong phép con bao gdm budc:

giri dit liéu dén may chu theo 1énh dAu vao dinh trudc.

8. Phuong phap thu thap théng tin ngudi diing bao gdm cac budc:

giri yéu cau thu thip théng tin ngudi ding dén may chi béi tram dau
cubi di dong dap lai xac dinh ring tram du cudi di dong do hoat dong
rung; va, |

nhan thong tin nguoi dung cla ngub*i. dung so khép dugc tra vé tir may
chi theo yéu cdu thu thap théng tin ngudi ding boi tram dau cudi di
dong,
trong d6 giri yéu cau thu thap thong tin ngudi ding dén may chu béi tram
dau cubi di dong dap lai xac dinh ring tram dau cudi di dong do hoat
d6ng rung bao gom:

bit dau dém thoi gian dap lai x4c dinh ring tram dau cudi di dong do

hoat ddng rung, va dép lai xac dinh réng thoi gian duoc dém phu thudc

-40-



20421

vao d6 dai cu thé, x4c dinh liéu hoat dong rung lién tuc dugc nhan trong
subt thoi gian duge dém; va

giri yéu cau thu thap thong tin ngudi ding dén may chii béi tram dau
cubi di dong dap lai xéc dinh rﬁng hoat dong rung lién tuc dugc nhan

trong sudt thoi gian duge dém.

9. Phuong phép thu thap thong tin ngudi ding theo diém 8, trong d6 budc
gt yéu cAu thu thap théng tin ngudi ding dén may chi boi tram dau cubi
di dong dép. lai x4c dinh rang tram du cudi di dong do hoat dong rung
bao gdm budc:

tao yéu ciu thu thap théng tin ngudi ding va gii yéu cau thu thap
thong tin nguoi dung dén may chu béi tram dau cubi di dong theo bién do

rung va/hodc tan so rung dugc do cia tram dau cudi di dong.

- 10. Phuong phép thu thap théng tin ngudi ding theo diém 8, trong d6 yéu
cau thu thap théng tin ngudi ding bao gbm: dinh danh ngudi dung thir

nhét twong tmg tram déu cuéi_ di dong.

11. Phuong phép thu thip thong tin nguoi dung theo diém 10, trong d6
yéu ciu thu thap théng tin ngudi ding con bao gdm: |

thong tin s thich ctia ngudi dung thir nhit twong tmg tram dau cubi di
dong, hoac

thdng tin s& thich ctia nguoi dung thir nhét twong tmg tram dau cubi

di dong va diéu kién cu thé.
12. Phuong phap thu thap théng tin nguoi dung theo diém 10, trong d6

yéu cu thu thip théng tin ngudi ding con bao gdm: thoi gian yéu ciu

dugc dé trinh boi tram déu cudi di dong.
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13. Phuong phép thu thap thong tin nguoi dung theo diém 10, trong d6
yéu cau thu thap thong tin ngudi ding con bao gbm: thong tin vi tri dia 1y

dugc dé trinh boi tram du cubi di dong.

14. Phuong phép thu thap thong tin ngudi ding bao gdm cac budc:

nhan yéu cau thu thap thong tin ngudi dung duge kich hoat baoi hoat
dong rung ctia tram dau cubi di dong; va

thu thap ngudi ding so khdp ma so khép yéu ciu thu thap thong tin
ngudi ding va giri thong tin ngudi dung cia ngudi ding so khép dén
tram dau cudi di dong;

trong d6 yéu cau thu thip théng tin ngudi diing bao gdm: thoi gian yéu
cau dugc dé trinh béi tram dAu cubi di dong; va

thu thap ngudi ding so khép ma so khép yéu cu thu thap thong tin
ngudi ding bao gom:

thu thap nguoi dung do léch thoi gian giita thoi gian yéu ciu cia
ngudi d6 va thoi gian yéu ciu duoc dé trinh béi tram dau cudi di dong

nhé hon hosc bing ngudng thir hai 1am ngudi ding so khép béi may chu.

15. Phuong phép thu thap thong tin nguoi ding theo diém 14, trong 66
yéu ciu thu thép théng tin ngudi ding bao gdm:

dinh danh nguoi dung thir nhat trong tng tram dau cubi di dong ma
giri yéu ciu thu thap thong tin ngudi ding; hodc

dinh danh ngudi dung thir nhat twong Gng tram dau cudi di dong ma
giri yéu cau thu thap thong tin ngudi ding va thong tin sé thich cua nguoi
dung th nhét; hoic

dinh danh ngudi ding thir nhét twong (mg tram ddu cubi di dong ma
giri yéu cu thu thap théng tin ngudi dung va thong tin s& thich cia nguoi

dung thir nhét, va diéu kién dinh trudc.
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16. Phuong phap thu thap thong tin ngudi dung theo diém 15, trong d6
thu thip ngudi dung so khép ma so khép yéu cu thu thap théng tin ngudi
ding bao gdm:

thu thap thong tin s& thich ctia ngudi ding thir nhit dugc huu trén may
chu theo dinh danh nguoi ding thi nhit duoc mang trong yéu cu thu
thép thong tin nguoi ding, va so khdp thong tin s& thich cia nguoi dung
thtt nhat véi thong tin s& thich ctia nhiéu ngudi ding thtr hai @ x4c dinh
ngudi ding so khép béi may chu; hodc |

so khép thong tin sé& thich clia ngudi ding thir nhét véi thong tin sé
thich ciia nhiéu nguoi ding thir hai d& xac dinh ngudi ding so khép theo
dinh danh ngudi dung thir nhit va thong tin sé thich cua nguoi dung thir
nhit dugc mang trong yéu ciu thu thip thong tin ngudi dung bdi may

chu.

17. Phuong phép thu thap théng tin ngudi ding theo diém 16, trong d6
" viéc so khép thong tin sé thich clia ngudi dung thir nhit véi thong tin s&
thich ctia nhiéu ngudi ding thir hai dé x4c dinh ngudi diing so khép bao
gbm cac budc: _
xéc dinh nhém déi twong so khép from the nhidu ngudi ding thtt hai;
va
so khép thong tin s& thich ctia ngudi ding thir nhét véi thong tin s&
thich ctia mdi ngudi ding trong cic ngudi ding thit hai trong nhém déi

tugng so khép dé xac dinh ngudi ding so khép.
18. Phuong phép thu thip thong tin ngudi ding theo diém 17, trong d6

x4c dinh nhém dbi tugng so khép tir nhiéu ngudi ding thir hai bao gdm

cac budc:
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thu thap nhém cu thé thi nhét tir nhidu ngudi ding thi hai theo thoi
gian thir nhét, va 14y nhém cu thé thir nhat 1dm nhém dbi twong so khép,
thoi gian thir nhét 13 thoi gian khi yéu cAu thu thap thong tin ngudi ding
cia tram dau cudi cia nguoi ding thir nhit dugc nhan, va mdi nguoi
ding trong c4c nguoi dung thir hai trong nhém cu thé thir nhét 13 ngudi
dung twong tmg yéu ciu thu thap théng tin nguoi dﬁng dugc nhén trong
subt chu ky thoi gian ma c6 thoi gian thir nhit; hodc
dap lai xac dinh ring yéu ciu thu thip théng tin ngudi ding mang
diéu kién dinh trudc, thu thap nhém cu thé thir hai tir nhidu ngudi ding
thir hai va 14y nhém cu thé thir hai 1am nhém dbi tuong so khép, thong tin
ngudi ding ctia mdi ngudi ding trong cac nguoi dung thir hai trong nhém

cu thé thir hai déu théa mén didu kién dinh truéc.

19. Phuong phap thu thap thong tin ngudi ding theo diém 17, trong d6 so
khép thong tin sé thich coa ngudi ding thir nhit véi théng tin sé thich
ctia mdi ngudi ding trong cic ngudi dung thi hai trong nhém dbi tuong
so khép dé x4c dinh nguoi ding so khép bao gdm céc budc:

tinh toan khoang cich giita vecto thir nhit va mdi vecto trong cac
vecto thir hai 1an luot ¢ nhidu khoang céch, 14y cac nghich d4o cia nhidu
khoang cach lam mutc d6 so khép sd thich gifta cac ngudi dung thi hai
tuong tmg va ngudi ding thir nhat, thu thap sb lugng dinh trudc cac
ngudi dung thir hai tir nhidu ngudi dung thr hai theo bac cia mirc dd so
khép s& thich, v xac dinh sb lwong dinh tru6e cac ngudi dung thir hai
1am ngudi ding so khép, trong d6 vecto thir nhit 13 vecto twong Umg
thong tin s& thich cia ngudi dung thir nhit va vecto thir hai 1a vecto
tuong Ung thong tin s& thich ciia nguoi dung thi hai; hodc

tao cum vecto thir nht va mdi vecto trong cac vecto thir hai bang cach

st dung thuit todn tao cum va xac dinh nguoi dung thir hai trong Gng
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vecto thtr hai thudc ciing phan loai véi vecto thir nhat 1am ngudi ding so
khép.

20. Phuong phép thu thap théng tin ngudi ding theo diém 14, trong d6
yéu cau thu thap théng tin ngudi ding con bao gbm:

thong tin vi tri dia Iy dugc dé trinh béi tram ddu cudi di dong; va
phuong phép con bao gdm: trich rat thong tin vi tri dia 1y c6 trong yéu
cdu thu thap thong tin ngudi ding va tinh toan khoang cach giita tram dau
cudi di dong va ngudi ding so khép theo thong tin vi tri dia Iy boi may
chu; va gti khoang cich giita tram du cudi di dong va ngudi ding so

khép dén tram dau cuoi di dong bdi may chu.

21. Phuong phép thu thap théng tin ngudi ding theo diém 20, trong d6
thu thap ngudi ding so khép ma so khép yéu ciu thu thap thong tin ngudi
ding bao gém buéc: |

thu thap ngudi ding c6 khoang cich nhé hon hodc bang ngudng thi
nhét 1am ngudi ding so khép bdi may chu.

22. Hé thong thu thap thong tin ngudi dung, bao gdm tram déu cudi di
dong va may chil, trong d6 tram dAu cubi di dong bao gdm:

médun do, d& do hoat dong rung cua tram dau cubi di dong;
médun khéi dong, d4p lai xac dinh ring médun do do hoat dong rung, dé
giri yéu cau thu thap théng tin ngudi ding dén may chu; va

mddun nhén, dé nhan théng tin ngudi ding cua nguoi dung so khép
dugc tra vé theo yéu ciu thu thip thong tin nguoi dung bdi may chu;
va trong d6 may chi bao gom:

mddun nhan, dé nhan yéu ciu thu thap thong tin ngudi ding duge kich

hoat bdi hoat d6ng rung ctia tram dau cubi di dong;
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modun so khép, @& thu thap ngudi ding ma so khép yéu ciu thu thap
thong tin ngudi dung; va

modun giri, dé giri théng tin ngudi dung cia ngudi dung So khép dén
tram dau cudi di dong;

trong d6 modun do con bit diu dém thoi gian dap lai x4c dinh rang
hoat dong rung dwoc do, va dép lai x4c dinh rang thoi gian duoc dém phu
thude vao do dai cu thé, xac dinh liéu‘hoat dong rung lién tuc dugc nhin
trong subt thoi gian duoc dém; va

mddun khéi dong 13 d& giri yéu cau thu thap thong tin ngudi ding dén
may chii dép lai x4c dinh ring hoat dong rung lién tuc dugc nhin trong

suot thoi gian dugce dém.
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