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Tém tét - Phat hién trang thai di chuy&n clia ngwdi dung dwa trén
cac bd cam bién mang dwgc noi chung va dién thoai di ddng nadi
riéng la mét dang cua tinh toan téa khép va dwoc quan tam nghién
clru trong thdi gian gan day. O’ Viét Nam, xe may dwoc st dung
rét rong rai va la phuong tién giao thong chi chét ctia ngudi dan.
Trong khi dang tham gia giao théng bang xe may, ngwoi ding
thuwdng khong thé nghe dién thoai, tra 16 tin nhdn. Do vay, nguoi
st dung co thé bi nh&, hodc bd qua cac sw kién quan trong. Bai
bao nay dé xuat mot phwong phap phat hién trang thai ngum tham
gia giao thong bang xe may va trén co sé& dé, phat trién (rng dung
cung cap mot so tinh nang hé tro, nhw tw dong tra 10 cac cude goi
va tin nhén. Cac th&r nghiém ban dau cho thay hé thdng c6 thé phat
hién chinh xac trang thai ngudi dung tham gia giao théng béng xe
may, v&i dd chinh xac trén 96% va cung cap cac tinh nang hé tro
ngwoi dung phu hop.

Tir khoa - cam bién smartphone; phat hién trang thai di chuyén
b&ng xe may; ng dung hd tro nguwdi di xe may; Support Vector
Machine; Ant Colony Optimization

1. Pit van dé

Trong nhitng ndm gan day dién thoai di dong thong
minh (smartphone) da duoc sir dung phd bién va tro thanh
phuong tién giao tlep va giai tri cua dong dao nguorl dung
nho gia smartphone ngay cang re, cung cap nhiéu tinh ning
phong phu va dé str dung. Ngoai cé4c tinh ning thong dung
nhu nghe, goi nhin tin va cc dich vu dya trén mang
Internet, nhiéu loai smartphone con tich hop cdc b cam
bién nhu cam bién chuyen ddng, cam bién méi trudng, cam
bién vi tri, giup cung cip céc tinh ning giam sat stc khoe
nhu dém sd bude di, do mrc calo tiéu thy, do nhip tim,...

O Viét Nam, xe may duoc st dung rat rong rai va la
phuong tién giao théng cha chdt ciia ngudi dan. Trong khi
dang tham gia giao thong bing xe may, nguoi sir dung
thuong khong thé nghe dién thoai, tra 15i tin nhin. Hon
nira, hanh vi st dung dién thoai trong khi tham gia giao
thong béng xe may ciing bj cAm theo luat. Do vy, ngudi
str dung c6 thé bi nhd, hodc b qua céac sy kién quan trong.

Vi vay, viéc phat hién chinh xac trang thai nguoi dung
smartphone tham gia giao thong bang xe may la can thiét,
trén co s¢ d6 phat trién ung dung hd trg véi cac tinh ning
phi hop. Chéng han, néu phat hién ngudi dung smartphone
dang tham gia giao thong bang xe may, ing dung hd tro co
thé ty dong tra loi cac cude goi, hodc tin nhén, hoic chuyén
sang ché d6 cam sir dung tam thoi. Khi nguoi dung
smartphone dimng tham gia giao thong, tng dung hd trg co
thé nhac nguoi dung vé cac sy kién da xdy ra. Day ciing 1a
muc dich chinh cua nghién ctru nay.

Phan con lai cua bai bao duoc bd cuc nhu sau: Phan 2
phan tich mot sé nghién ctru c6 lién quan; Phan 3 mé ta md
hinh @& xudt phat hién trang thai tham gia giao thong béng

Abstract - Detecting users’ transportation state based on wearable
sensors in general and smartphones in particular is a type of
ubiquitous computation and it has recently attracted the interest of
many researchers. In Vietnam, motorbikes have been used widely
and they are the major transport means of people. While in traffic
by motorbikes, smartphone users often cannot answer phone calls
or text messages. Therefore, mobile phone users may miss or
ignore important events. This paper proposes a method for
motorbike transportation state detection using smartphones. We
also develop a motorbike riding assistant application for
smartphone users that provides some useful assistant features,
including automatic answers of phone calls and text messages
based on the detected moving state. Initial experiments have
shown that the proposed method has the detection accuracy of
over 96% and the motorbike riding assistant application can
provide appropriate support features for smart phone users.

Key words - Smartphone sensors; Motorbike transportation state
detection; Motorbike riding assistant; Support Vector Machine; Ant
Colony Optimization.

xe may duya trén smartphone; Phin 4 mé ta cac thir nghiém
va két qua va Phan 5 la Két luan.

2. Cac nghién ctru lién quan

Vén dé giam sat, phat hién trang thai hoat dong noi
chung va trang thai tham gia giao thong ndi riéng cta con
ngudi 1 mot dang cu thé cua tinh toan toa khip (ubiquitous
computing), dugc quan tdm nghién ciru trong nhiing nam
gan day. Dé thu thap cac thong tin vé hoat dong cta ngudi,
¢6 thé sir dung cac dang cam bién méi truong hodc cam
bién mang dugc (wearable sensors). Cam bién méi truong
bao gdm céc loai cam bién dugc dit trong méi truong dé
giam sat hoat dong cua nguoi. Cac cam bién dang nay
thuong chi phu hop cho viéc gidm sat va thu thap dir li¢u
trong mot khong gian hep. Cam bién mang dugc 1a dang
cam bién c6 thé gan vao nguoi, hodc cé thé mang theo
nguoi. Cac cam bién nhip tim, nhi¢t d6 thuoc dang nay.
Cam bién mang dugc c6 kha ning giam sat hoat dong
nguoi trong mot pham vi rong, hodc khoéng gian mo [1].
Viéc sir dung smartphone dé giam sat phat hién cac hoat
dong cua nguoi 1a kha thi do gia thanh smartphone ngay
cang ré, mirc do phé bién cao va hau hét cac smartphone
déu tich hop cac bd cam bién, nhu cam bién chuyén dong,
cam bién moi truong, cam bién vi tri gitip gidam sat day du
cac hoat dong co ban clia nguoi.

Nhiéu nghién ciru vé phat hién trang thai tham gia giao
thong da duoc cong bd. Xia va cong sy [1] d& xudt mot hé
thong nhan dang trang thai nguoi tham gia giao thong sur
dung smartphone c¢6 hd trg GPS va cam bién gia tdc. Cac
trang thai tham gia giao thong c6 thé nhan dang bao gom
dibg, chay, dap xe, di chuyén béng cac phuong tién co giodi,
nhu 6t6 va khong di chuyén. Trang thai khong di chuyén
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duoc chia thanh 2 trang thai con 1a hoan toan khong di
chuyén va ding di chuyén tam thoi, nhu tam dimg tai dén
giao thong. Dir lidu thu thap tir hé thong GPS va cam bién
gia tbc dwoc khir nhidu, trich chon dic trung bang phwong
phap FFT (Fast Fourier Transform), lya chon dic trung
quan trong va giam s6 chiéu sir dung thuat toan ACO (Ant
Colony Optimization) va phan 16p st dung SVM (Support
Vector Machine). Két qua thir nghiém trén tap dit liéu thu
thap tir 18 ngudi tham gia thir nghiém do thdy hé thong dat
d6 chinh xac nhan dang 1 96,31%. Uu diém cuia phuong
phap dé xuit 1a c6 kha ning nhan dang nhiéu trang thai
tham gia giao thong véi d6 chinh xac cao. Tuy nhién, han
ché 16n nhit cua phuong phap nay 1a néu tin hiéu GPS yéu
hodc khong co6 thi d¢ chinh xac s€ bi anh huong dang ké
Ngoai ra, vigc lién tuc phai su dung GPS cling tiéu tén
nhiéu ning luong, din dén lam giam dang ké thoi gian hoat
dong cua smartphone.

Sasank va cong sy [2] dé xuit mot hé théng nhan dang
trang thai ngudi tham gia giao thong st dung smartphone c6
hé tro GPS va cam bién gia toc. Cac trang thai tham gia giao
thong co thé nhén dang bao gém 5 trang thai, twong tu hé
thong dé xuét boi Xia va cong sy [1]. Dit lidu thu thap tir hé
thong GPS va cam bién gia toc dugc khir nhidu, trich chon
dac trung bang phuong phap FFT, phéan 16p so bo bang cay
quyét dinh va phén 16p cudi cing bang mé hinh Markov 4n
(HMM). Két qua thir nghiém trén tap dit liéu thu thap tir 6
nguoi tham gia thtr nghiém do théy hé théng dat d6 chinh
xac nhan dang 13 93,6%. Uu diém va nhuoc diém cia
phuong phap nay twong tu hé théng dé xuét béi Xia va cong
su [1] do ca hai hé théng déu sir dung dit liéu GPS va tir cam
bién gia tdc. Ngoai ra, viéc phan 16p kép bang cay quyét dinh
va HMM ciing doi héi nhiéu tai nguyén tinh toén.

Hemminki va cong sy [3] dé xuit mot phuong phap
nhan dang trang thai nguoi tham gia giao thong dya trén
gia tbc sir dung smartphone. Phuong phap nay chi sir dung
dir liéu tir cac bd cam bién gia tbc hd trg boi cac
smartphone lam di liéu dau vao. Theo nhom tac gia, cac
dong gop chinh cua bai bao gom d& xuit mot thuat toan
cai tién cho udc luong thanh phén trong luc trong cic s6
do gia toc va dé xuat mot bo cac tap dic trung cho phép
nhan dang chinh xac cac ché d6 chuyén dong. Két qua thu
nghiém tap dir li¢u thu thép tir 16 ngudi tham gia trén dia
ban 4 nude thuc hién trong 150 gio cho thay phuong phép
dé xuét cai thién d chinh xac trung binh hon 20% so véi
cac phuong phap hién c¢6. Uu diém cia phuong phap dé
xuét 1a chi sir dung dit liéu tir cam bién gia toc nén khong
chiu anh hudng boi chét luong tin hi¢u GPS, hodc wifi.
Ddng thoi, phuong phap dé xuét it anh “huong dén thoi gian
st dung smartphone do khong tiéu tén thém nang lugng
cho GPS hoac wifi. Tuy nhién, nhugc diém cua phuong
phap dé xuét 12 d6 chinh x4c chua cao, trung binh chi dat
khoang 80% va trong d6 do chinh xac phat hién cac trang
thai di chuyén trén metro va xe lira dat thap, dudi 70%.

Trong bai bao nay, ching tdi d& xuit mot phuong phap
phat hién trang thai di chuyén bang xe may, mot hinh thire
giao thong rat phd bién ¢ Viét Nam. Phu’ong phap dé xuét
chi str dung dit liéu thu thap tir cam bién gia toc cua dién
thoai thong minh va lwu trinh xtr 1y dit lidu dé xuat boi Xia
va cong su [1]. Céc trang thai thai di chuyén bang xe may

c6 thé phat hién bao gdbm “Pi xe may” va “Dung xe”. Mot
tmg dung hd trg ngudi di xe mdy dugc phat trlen nham tu
dong phat hién trang thai di chuyén va cung cAp mot sb tinh
ning hd tro, nhu ty dong tra 11 cac cude goi, tin nhin, va
thong bao cho nguoi dung céc sy kién da xay ra khi nguoi
dung dirng xe.

3. M6 hinh phat hién dé xuét
3.1. M6 hinh phat hién trang thdi di chuyén dé xuit

Mo hinh p}}ét hién trang théi di xe may dugc chia thanh
2 pha chinh, gom (1) Pha hudn luyén va (2) Pha phat hién
trang thai. Pha huan luyén gdbm 3 budce xur Iy nhu minh hoa
trén Hinh 1. Cu thé:

e Budc 1.1: Thyc hién viéc trich Xuét cac dac trung
cta dit liéu hudn luyén thu thap tir cam bién gia tdc s
dung phép bién dbi Fourier nhanh (Fast Fourier
Transform - FFT) [12]. Thuét toan FFT bién dbi di ligu
tu mién thoi gian sang mién tan so Blen do tai cac tan
s0 khac nhau ciia dit liéu trong mién tan s6 chinh 1a cac
déc trung cta dir ligu.

e Budc 1.2: Thyuc hién viéc lya chon cac dic trung
quan trong, giam sb lugng dic trung sir dung thuat toan
t6i wu lanh dia dan kién (Ant Colony Optimization -
ACO) [9][10] dé tao tap dit liéu huin luyén. Tap cac
dac trung quan trong ciing s€ dugc xuét ra dé st dung
trong pha xac dinh trang thai.

e Budc 1.3: Thyuc hién hoc tu tap dir li¢u huén luyén
dé tao bd phan 16p cho pha xé4c dinh trang thai sir dung
thuat todn phan 16p nhu may véc to hd tro (Support
Vector Machine - SVM) [7]. Céc thuat toan phan 16p
nhu Naive Bayes, Cay quyét dinh ciing c6 thé duoc sir
dung, nhungSVM dugc lya chon nho vao kha nang
phan 16p mot cach chinh xac va dang tin cay [8].

.

Fast Fourier
Transform

1

Ant Colony
Optimization

1

Support Vector & o
Machine > Bd phan op

|

D liéu tir cam
bién gia toc

Tép dac tnrng
quan trong

Hinh 1. Céc buéc xir Iy trong pha hudn luyén

Pha xdc dinh trang thai cting bao gdm 3 budc nhu minh
hoa trén Hinh 2. Cu thé:

e Budc 2.1: Thuc hién viée trich xudt cac dic trung
ctia dit liéu kiém thir thu thap tir cam bién gia toc s
dung FFT. Budc nay duoc thuc hién twong ty Bude 1.1
trong pha huén luyén.

e Budc 2.2: Tap dic trung quan trong tir pha huin luyén
s& dugc str dung dé chon ra cac gia tri twong (mg trong tap
cac dic trung vira trich xuat bang FFT ¢ Budc 2.1.

e Budc 2.3: Sir dung bo phan 16p tir pha huén luyén
va SVM dé phan 16p cho mau dit liéu méi vao mot trong
hai 16p: di xe may hodc dung xe.
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Hinh 2. Cac budc xit ly trong pha xdc dinh trang thdi

3.2. Thu thdp dit liéu

Dé thu thap dir liéu cho thir nghiém, nhom nghién ctru
xdy dung mot g dung cé tén la MotionRecorder chay
trén hé diéu hanh Google Android. Ung dung nay doc dit
liéu tir cam bién gia tbc bén trong smartphone va luwu thanh
file vao bd nhé cua may. Dir liéu léy duoc sé 1a dir liu gia
tdc tuyén tinh, nghia 1a gia tdc thuc cua thiét bi, con gia toe
trong truong da duoc loai bo. Dir li¢u s€ dugc thu thap theo
2 trang thai khac nhau cia nguoi dung: di xe may va ding
yén hay dung xe. Dit liéu sau khi thu thdp duoc bao gdm
dir lidu gia toc tir 3 tryc toa do (x, y va z). Mau dit liéu sau
khi thu thép va téng hop ca 3 truc toa d6 thanh mdt tin hi€u
gia tbc duy nhat trong mién thoi gian ¢6 dang nhu Hinh 3.
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Hinh 3. Dit liéu mién thoi gian thu diroc tir cam bién gia toc:
(a) Bi xe may, (b) Dung xe

i voi dir liéu cho trang thai di xe may, dit liéu dugc
liy miu trong khi dang di xe may trén nhiéu loai dudng
khéc nhau, bao gom céc con dudng bang phang, gb ghé,
1én dbc, xudng ddc va véi cac tée do di chuyén nhanh chim
khéc nhau. Tong thoi gian 1dy mau dir lidu khi di xe may la
khoang 55 phut. Nhu vy v6i cia s6 thoi gian (time
window) cua mot mau dir liéu 1a 5 gidy, ta sé c6 tong cong
651 mau dit liéu gia toc cho trang thai di xe may.

Vi dir liéu gia tdc cho trang thai ding yén, s€ c6 2 kiéu
trang thai can thu thap, bao gom trang thai khi ngudi dung
dtmg yén tai mot chd va trang thai ngudi dung ngdi yén
trén xe may khi dumg xe (vi du nhu dimg dén do,...). Tong
s0 mau dit liéu thu thap duoc 1a 436 mau.

3.3. Xur ly dii liéu

Nhu dé cap trong muc 3 1, dir li¢u gia tég thu thap duoc
qua cac khau xtr ly bao gom: (1) Trich xuat déc trung su
dung thuat toan FFT, (2) Lua chon va giam so dac trung sur
dung thuat toan ACO va (3) Huan luyén dit li¢u st dung
thuat toan SVM.

3.3.1. Trich xudt déc trung

Cac dac trung cua dir liéu duorq trich xudt sir dqu thuat
toan FFT dé bién doi dir liéu tir mién thoi gian ban dau sang
mién tan s0. Vi tan s6 1ay mau 1a 50 Hz (lay mau 50 lan trong
1 gidy) va ctra so thoi gian dugc chon 1a 5 gidy, do d6 ta s&

¢6 250 mau dit liéu trong mot mau huan luyén. Nhung do
FFT yéu chu d¢ dai cua doan dit liéu phai 12 bdi sb cta 2, do
véy can ap dung k¥ thuat zero-shift. Ky thuat nay don gian
chi 1a chén thém cac gia tri 0 vao cudi cta doan dir liéu ban
d4u ma khong anh huéng toi két qua cua FFT. Vi doan dir
liu dai 250 gia tri, ta s€ zero-shift n6 1én thanh doan dir liéu
¢6 d6 dai 256 dé dua vao FFT, tirc 1a chén thém 6 gia trj 0
vao cudi cua doan dit liéu. Do tinh 13p ciia FFT nén v6i doan
dir liéu do dai 256, ta s& chi can 1y 128 diém dir lidu dau
tién, tuong g voi 128 gia tri dac trung cua dit liéu. Hinh 4
minh hoa dir liéu gia tc da chuyén sang mién tan s6. Bién
do tai cac tn s6 khac nhau cua dit liéu trong mién tan sb
chinh 1a céc dic trung cua dir li¢u.
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Hinh 4. Di¥ liéu gia téc di chuyén sang mién tan so:
(a) Di xe may, (b) Durng xe
3.3.2. Lwa chon va giam 6 dac trung

Thuat toan ACO duogc st dung dé Iwa chon cac dac
trung quan trong, loc ra cac dic trung khong quan trong dé
giam s6 chiéu cua dix liéu nhim tdng tde d0 va do chinh xac
khi huan luyén va phat hién trang thai bang SVM. Thuat
toan ACO duoc ap dung vao tap cac dic trung da trich xuat
nhu sau: S6 kién thuong dugce chon trong khoang vn ~n/2.
S6 luong dic trung ta c6 1a 128, do d6 chon s kién 1a 12
con. Do quan trong ciia chét hoa hoc (o) va thong tin kham
pha (B) déu duoc dat 12 0.5. o bay hoi cua chét héa hoc la
0.4. Chon xac suat 100 miu tir mdi 16p dé tinh toan. S6
vong lap s& duoc chon 1 150 lan.
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Hinh 5. 7 ddc trung (Feature) duoc lya chon theo luwong chat
hoa hoc (Pheromone) sinh boi thudt toan ACO

Sau khi chay thuat todn ACO véi cac thiét 1ap trén, tién
hanh so sanh cac két qua nhan dugc. Véi sé luong dic
trung dugc chon trong khoang tir 1 dén 7, d6 chinh xac khi
phan 16p ting dan va dat d6 chinh xac t6i da khi lya chon
7 dic trung. Véi sb lwong dic trung nhidu hon 7, d6 chinh
xac khi phan 16p gitt & mirc on dinh va twong duong véi
két qua phan 16p cua 7 didc trung. Lia chon sb lugng dic
trung 1a 7 nhu biéu dién trén Hinh 5, thu duogc tap dac trung
con gém cac dac trung 26, 45, 48, 63, 64, 66 va 73. Cac
dic trung nay tuong tmg véi cc tin sb 5.08, 8.79, 9.38,
12.30, 12.50, 12.89 va 14.26 (Hz). Nhu vay, c6 thé str dung
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tap dac trung con nay cho huén luyén va phat hi¢n trang
thi bang SVM.
3.3.3. Huadn luyén dir liéu

Sau khi lya chon dugc cac dac trung quan trong béng
ACO, nhom nghién ctru tién hanh hudn luyén di liéu bang
SVM. M5 hinh sau khi huan luyén xong s& dugc luu ra file
dé st dung cho xéc dinh trang thai trong (mg dung hd trg.
Trong nghién cru nay, chung to6i su dung mot thu vién
SVM pho bién 1a LibSVM [13] cho ci pha hudn luyén di
liéu ciing nhu pha phat hién trang thai di chuyén.
3.4. Ung dung hé trg ngwoi di xe mdy

Muc tiéu ctia img dung duge xay dung 1 hd trg nguoi
dung di xe may. Trong khi ngudi dung dang di xe may, ho
6 thé 15 cac sy kién nhu cude 201, hodc tin nhén. Ung dung
hd tro s& xac dinh trang thai nguoi dung di xe may sir dung
dir liéu tir cam bién gia toc cua smartphone ngudi dung
mang theo. Néu nguoi ding dang & trang thai “di xe may”
thi tng dung s€ tu dong tra 161 cudc goi, hodc cac tin nhin
dén bang tin nhin dugc soan sin. Sau d6, khi ngudi ding
dung xe, ing dung s€ thong béo lai cac sy kién d6 cho
nguoi dung. Luu dd xir 1y cac sy hién cua ung dung dugc
mo ta trén Hinh 6.
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Hinh 6. Luu d6 xir Iy cac sy hién ciia img dung

Céc churc nang chinh cua tmg dung bao gom:

e Tu dong nhan dién trang thai ciia nguoi di xe may:

“Pi xe may” hodc “Dung xe”.

° Léng nghe céc su kién cudc goi va tin nhén dén, tur

dong tra 10 bang tin nhin khi trang thai nguoi dung 1a

“Pi xe may”.

e Thong bao lai cudc goi va tin nhin da 15 khi trang

thai nguoi dung 1a “Dung xe”.

e Cho phép nguoi dung bat tat chirc ning phat hién,

tuy chon tu dong gui tin nhin phan hdi ciing nhu ndi

dung tin nhin phan hoi.

Giao dién chinh cia img dung chi dugc ding dé thiét
1ap cac tuy chinh hoat dong. M6 dun xac dinh trang thai di
chuyén bang xe may va ling nghe, tra 15i cac su kién dugc
chay dudi dang mét dich vyu. Cac m6 dun cua tng dung
duoc phat trién va chay thtr nghi¢m trén smartphone hd trg
cam bién gia tdc, chay hé diéu hanh Android.

4. Thir nghi¢m va két qua
4.1. Cac kich bdn thir nghi¢m va két qud
4.1.1. Kich ban thir nghiém 1
Nguoi dung smartphone di chuyén trén dudong bing

phing, toc do di chuyén trung binh, khoang 35km/h, gitra
hanh trinh c6 mot tin nhan guri dén, tiép theo nguoi dung

dimg cho dén d6 30 gidy, sau d6 dén dich, két thac hanh
trinh. Két qua thir nghiém cho & Bang 1. Két qua cho thy
Ung dung xac dinh chinh xdc trang thai “di xe may”. Tuy
nhién, tng dung xac dinh sai 1 1an “dimg xe” ¢ thoi diém
ngudi ding vira ding chd dén d6 & nhirng gidy dau tién.
Ung dung tu dong phan hdi va thong bao chinh xac su kién
tin nhén giri dén.
Bing 1. Két qua phat hién trang thai di chuyén kich ban 1

Trang thai Di xe may Dirng xe
S6 1an nhan dién 55 8
S6 1an nhan dién dang 55 7
S 1an nhén dién sai 0 1
D6 chinh xac 98%

4.1.2. Kich ban thw nghiém 2

Nguoi dung smartphone di chuyén trén dudng bang
phéng, toc do di chuyén chém, khoang 20km/h, gitra hanh
trinh c6 mét cude goi dén, tiép theo ngudi dung dung cho
den do 28 giay, t1ep tuc di chuyén, mot tin nhin gui dén va
sau d6 dén dich, két thiic hanh trinh. Két qua thir nghiém
cho & Bang 2. Két qué cho thdy ung dung xac dinh chinh
xac ca 2 trang thai “di xe may” va “dimg xe”. Ung dung tu
dong phan hoi va thong bao chinh xac véi tat ca cac cudc
goi va tin nhan.

Bing 2. Két qua phat hién trang thdi di chuyén kich ban 2

Trang thai Di xe may Dirng xe
S6 1an nhan dién 39 7
S 1an nhén dién ding 39 7
S 1an nhén dién sai 0 0
D6 chinh xac 100%

4.1.3. Kich ban thwr nghiém 3

Nguoi dung smartphone di chuyén trén dudng map mo,
tdc d6 di chuyén cham, khoang 15km/h, gitta hanh trinh ¢6
mot tin nhén gui dén, sau d6 1a mét cudc goi dén, tiép tuc
di chuyén va két thuc hanh trinh. Két qua thir nghiém cho
& Bang 3. Két qua cho théy ung dung xac dinh chinh xac
ca 2 trang thai “di xe may” va “dung xe” Ung dung tu
dong phan hoi va thong bao chinh xac véi tat ca cac cudc
goi va tin nhan.

Bing 3. Két qua phat hién trang thdi di chuyén kich ban 3

Trang thai Di xe may Dirng xe
S6 1an nhan dién 28 3
S6 1an nhan dién dang 28 3
S 1an nhén dién sai 0 0
D6 chinh xac 100%

4.1.4. Kich ban thir nghiém 4

Ngudi dung smartphone di chuyen trén cung duong hdn
hop, bao gébm cac doan duong béng phang va doan duong
map mo. Khoang chuyén tir doan duong bang phéng sang
doan duong map moé 1a mot khuc cua gap. Téc do di chuyén
phu thuoc vao loai duong: téc do trung binh, khoang
30km/h trén doan dudng bing phang va tbc do cham,
khoang 18km/h trén doan duong map mé. Khi nguoi dung
di chuyén trén doan dwong bang phang, co 1 tin nhén gui
dén, sau d6 dimg chd dén do trong 7 gidy, tiép sau co 1
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cudc goi dén. Sau d6 nguoi ding di chuyén trén dudng mép
md, ¢6 1 tin nhin giri ¢én va sau d6 két thiic hanh trinh. Két
qué thir nghiém cho & Bang 4. Ung dung chi x4c dinh sai
trang thai “di xe may” 1 1an khi ngudi ding dimg ngén cho
dén do va xac dinh sai trang thai “dimg xe” 1 1an khi nguoi
ding di chuyén véi tbe do rat cham tai khiic cua tir doan
dudng bang phing sang doan dudng mép md. Ung dung tu
dong phan hoi va thong bao chinh xac véi tat ca cac cudc
g0i va tin nhén, trir truong hop tmg khong thong bao vé tin
nhén khi ngudi ding chd dén d6 7 gidy do ing dung khong
xac dinh dung trang thai dung xe.
Bing 4. Két qua phat hién trang thdi di chuyén kich ban 4

Trang thai Pi xe may Dirng xe
S6 1an nhén dién 53 4
S6 1an nhan dién ding 52 3
S6 1an nhén dién sai 1 1
Do chinh xac 96%

4.2. Nhn xét

V6i 4 thir nghiém dugce thue hién trén cac cung dudng
va téc d6 di chuyén khac nhau, c6 thé thiy két qua phat
hién trang thai nguoi dung smartphone di chuyen bang xe
may dat do chinh x4c cao, trén 96%. Ung dung h tro hoat
dong t6t, c6 kha nang phan hoi tirc thoi va chinh xac hiu
hét cac su kién trong thoi gian nguoi ding di chuyén. Mic
du con mot sb lan xac dinh trang thai chua chinh xéc,
nhung g dung hd trg ¢6 thé sir dung dé gitp nguoi ding
smartphone khong bo 15 cac su kién dén trong khi van co
thé di xe may mot cach an toan.

Do tmg dung hd trg méi c6 kha ning phat hién hai trang
thai “di xe may” va “dung xe”, nén chua xac dinh ding
trang thai chuyén tiép tir di xe sang dimng xe hodc dimg
ngén. Can bo sung thém céc trang thai con ctia “dimg xe”,
nhu “dimg tam thoi” va “dimg hin” dé c6 thé xac dinh
trang thai di chuyén chinh xac hon. Ngoai ra, thr nghiém
mdi chi duge thyc hién trén 1 nguoi dung va 1 loai xe may
trén mot s6 cung dudng trong 4 kich ban néu trén, nén két
qua danh gi4 chua tong quat. Can bd sung thém céc thir
nghiém v6i nhidu nguoi ding, nhidu loai xe may va cung
duong, toc do di chuyén dé co danh gia tong thé hon.

5. Két luan

Viéc nghién ciru xac dinh trang thai nguoi tham gia
giao thong bang xe may la can thiét va kha thi, ddc biét
trong diéu kién xe may 1a phuong tién giao thong chii chdt
0 nudc ta va smartphone ngay cang duoc sir dung phé bién.
Céc ket qua thyc nghi¢m budc déu cho thay phuong phap
@& xuét cho két qua x4c dinh trang thai di chuyén bang xe
may vé&i d0 chinh x4c cao, dat trén 96%. Trén co s& xac
dinh chinh xéc trang thai di chuyén, ing dung hd trg nguoi

di xe may ty dong tra 101 cac su kién, nhu cac cudc goi va
tin nhén dén khi nguoi dung dang di xe may va thong béo
cho ngudi dung vé cac su kién da xay ra khi nguoi dung
dirng xe. Mot wu diém khac ctia phuong phap dé xuét 1a chi
sir dung céc dit liéu thu thap tir cam bién gia tdc dugc tich
hop trén hau hét céac smartphone hién c6 trén thi truong,
nén c6 kha ning (mg dung cao va khong anh huéng dén
thoi gian str dung smartphone do khong tiéu tén thém ning
Iugng cho cac dich vu GPS, hodc wifi.

Nghién ciru nay c6 thé dugc phat trién tiép theo cac
huéng: (1) Thuc hién thém cac thir nghiém v6i nhidu nguoi
dung, nhiéu loai xe may va cung dudng, toc do di chuyén
dé c6 danh gia tong thé hon, (2) BS sung thém céc trang
thai con cua “Dung xe”, nhu “Dung tam thoi” va “Dung
han” dé c6 thé xac dinh trang thai di chuyén chinh xac hon
va (3) Xay dung g dung hd trg trén cic nén tang khac,
nhu i0S va Windows Phone.
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