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TOM TAT

Hién nay, tinh trang ket xe xay ra kha nghiém trong trong gio cao diém tai cac giao 1,
khu cong nghiép, doan duong dang sira chira hay do va cham trong luu thong, v.v. Vi vay,
trong bai bao nay, ching t6i phat trién giai thuat theo doi mat d¢ xe luu thong theo cac hudng
tai cac diém nga tu va canh béo tai xé khi co diém ket xe phia truéc. Chung toi sir dung hé
thng dinh vi toan ciu GPS (global positioning system) trén céac thiét bi chay Android. Cac
thiét bi nay duoc gin 1én xe luu thong hodc mang theo bén ngudi cia tai xé (dién thoai
Android), tir d6 tinh toan va dong bd sb luong phuong tién tai cac hudng cua ngi tu 1én
Firebase. Chuong trinh ing dung dugc cai dat thuat toan xtr 1y, tng dung c6 kha nang thém
bt duge cac giao 10 can theo ddi, xac dinh duge sd lugng xe tai cac hudng cua cac nga tu,
tinh toan dugc khoang cach giita xe v6i cac ngd tu va giri canh bao cho cho tai xé khi c¢6 diém
dong dac. Mat do xe duogc xac dinh chinh xac ma khong phu thudce cac yéu t6 moi truong nhu
troi t6i, troi mua, v.v.

Tuwr khoa: GPS, Android, Firebase, ket xe, giao thong.
1. GIOI THIEU VE PE TAI

Van d& giao thong, ket xe la mot van dé hét suc quan trong ngay nay, dac biét la ¢ cac
thanh phd 16n nhu Ho Chi Minh, ‘Ha Noi. Dan s6 dang tang nhanh, cong thém viéc tap trung
cac khu cong nghiép qua nhiéu vé trung tim thanh phd, viéc un tic giao thong la diéu khong
thé tranh khoi. Nha nudc c6 nhiéu phuong an duoc 4p dung dé han ché viée tic nghén giao
thong tai cac khu vuc dong duc, gio cao diém nhu: mé rong duong, moé thém cac duong nhanh
khac dé giao thong c6 thé chia ra thanh nhiéu huéng di chuyén, dong phi duong bo, khuyén
khich va sir dung nhiéu  phuong tién cong cong hon, v.v... Song song do, cac nha nghién ciru,
tac gia khap noi trén thé gi6i cling chung sirc nghién ctru va dé xuat cac giai phap dé giam bat
tinh trang ket xe nhu hién nay.

Sun Ye tir truong dai hoc Shandong Jiaotong, Trung Qudc de xudt giai phap dong phi
tham gia giao thong dé lugng xe luu thong giam, dan dén viéc Un tic ket xe s& giam. Muc phi
ap dung cho tirng doan dudng phu thudc vao cac dic diém cua doan duong d6 nhu muc tiéu,
chi phi, pham vi, phuong phap ciing nhu tinh trang ddng duc cua phuong tién luu thong trén
doan duong do [1].

Nam 2012, Vipin Jain va Ashlesh Sharma phan tich vé cac ton that c6 thé xay ra khi bi u
tac giao thong nhu tén nhién lidu, thoi gian, tién té, cham tré trong di lai ctia nguoi tham gia
giao thong. Nguyén nhén gy un tac 1a do mang ludi giao théng quy hoach chua t6t, duong xa
xung quanh cac diém nong chua duge trién khai tot. Tir d6, nghién ctru dé xuit giai phap 1a
tan dung cac camera gin sin & cac giao 16 dé thu thap hinh anh, nhan dang va xac dinh s6
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luong xe tai cac diém nong nham didu hudng xe Iuu thong, giam b6t su tic nghén cuc bd [2].

Trong bai bao ctia Wadud va cong su, nghién ciru vé hé thdng giao théng théng minh
duoc nghién ctu dua trén viéc phat hién phuong tién va phan loai cac tuyén duong theo mat
do xe. Hé théng ma bai bao phat trién nham giap tai xé& x4c dinh 16 trinh it ket xe nhat dé di
chuyén cho phi hop. Cac ki thuat xir Iy anh dugc trich lién tyc tir camera & cac diém ket xe
duoc ap ssdung nham x4c dinh mat do xe, téc d6 di chuyén cua phuong tién. Sau do, két qua
xtr Iy dugc cap nhét 1én tng dung Android gitp tai xé dé dang Iwa chon tuyén dudng di it ket
xe nhét [3].

Nim 2017, Chandana & cong su mg dung cac cong nghé trong hé thong Internet of
Things (IoT) vao viéc xac dinh s6 lwong xe luu thong qua cac khu vuc can theo ddi. B phat
song RF dugc gin trén céc phuong tién tham gia giao thong nham phat hién duoc xe khi chay
qua bo thu thap song RF, tir d6 dém sb luong xe di chuyén sang khu vuc can theo ddi [4].

Nghién ctru cia nhdém tac gia Ayesha Atta va cong sy ing dung cong nghé RFID vao
nhan dang phuong tién tham gia giao théng. Bang cach gin cac thé tir RFID trén phuong tién,
khi cac phuong tién di toi giao 10, noi dat may quét RFID, thi may trung tdm s€ nhén dang
duoc phuong tién di qua, tir d6 téng két duoc mat do xe tai khu vue can theo doi [5].

Trong cong trinh nghién ctru ctia cac tac gid Sandor Dornbush, Anupam Joshi rng dung
hé théng dinh vi toan cau GPS vao viéc xac dinh phuong tién giao thong tai cac diém lap dat.
Phuong tién giao thong duoc gin cac thiét bi phat GPS. Khi phuong tién chay vao cac giao 16
can do ludng thi thiét bi GPS tién hanh két nbi vdi mot bo phat wifi va giri toa d6 vé mot may
tinh trung tam dé xir 1y va xac dinh méat d¢ xe cling nhu udc tinh tde do xe di chuyén qua khu
vuc can phén tich [6].

Céc cong trinh nghién ctru [2, 3] sir dung Camera & céac giao 16 dé nhan dién s6 luong xe,
tuy nhién cac phuong phap nay kho thyuc hién khi méi truong co nhidu: troi mua, troi toi, v.v
va can phai c¢6 1 may tinh chii cdu hinh manh méi xtr Iy duge dir liéu hinh dnh. Céc cong trinh
s6 [4, 5] str dung cong nghé song khong diy RF, RFID thi tranh dugc tinh trang anh huong
cia moi trudng, nhung viéc xay dung cac tru thu thip song tai tat ca cac tuyén duong s& ton
rat nhiéu chi | phi. Cong trinh [6] tan dung GPS c6 san trén thlet bi di dong chay Android, cac
module c6 sin trén xe hoi, nén vira c6 thé dinh vi chinh xéc sé luong xe va cac tru thu song
nhung cong trinh chi ding lai nghién ciru thuat toan dinh vi va chua phat trién ung dung ho
tro tai xé.

Vi viy, sau khi phén tich nhiéu bai bao, chung t6i quyét dinh nghién ciru xay dung mot
hé théng tan dung wu diém cua cac phuong phap trudc day, va xay dung nén Umg dung chay
trén cac thlet bi Android dugc mang theo bén nguoi tai xé. He thong khong st dung camera
va cac tai xé can cai dit phan mém chay ngam dé dinh vi vi tri cta tai xé khi tham gia giao
thong. Ung dung c6 cac dic diém chinh sau:

- St dung GPS dé dinh vi phuong tién tham gia giao thong.

- S6 lugng phuong tién duoc tong hop va theo ddi tai Web Server c6 tén 1a Firebase.

- Phat trién tmg dung quan 1y cac diém, khu vuc c6 giao thong thic tap.

- Theo ddi va canh bao cho tai xé khi c6 cac diém noéng, ket xe xay ra gﬁn 16 trinh di
chuyén. Tur do, tai xé co thé xem ban dd dé lya chon tuyén dudng di khac cho phu
hop.

- Ung dung dugc x@y dung hoan toan trén cac thiét bi di dong chay Android c6 san,
hoic cac khdi phan cting chay hé diéu hanh Android trén xe hoi (trong nghién ciru
nay, ching toi tién hanh chay thir nghiém trén thiét bi di dong chay Android).

Quy trinh xtr Iy phidn mém tmg dung dugc trinh bay theo cic bude nhu trong Hinh 1.
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Khoi dong ting | Luwa chon cac diém | Bat ché do canh
dung giao thong un tac bao
- Bat GPS, - Thém/x6a diém can - Khi xe di chuyén gin cac
- Bit song 3G/4G. theo doi1 tir google map. diém un tac thi he thong
gt théng bao cho tai xé.

Hinh 1. So d6 khdi cua quy trinh xir Iy phan mém Gmg dung

V6i muc tidu dat ra 1a xdy dung hé théng thu thap toa do tir phuong tién tham gia giao
thong, phét trién ing dung duya trén nén tang thiét bi chay Android, chung t6i tién hanh phan
tich van dé va chia quy trinh nghién ctru trong bai bao nay thanh 5 phan. Phan 1 gi6i thiéu tinh
hinh nghién ctru va hién trang trén thé gidi ciing nhu ¢ Viét Nam. Phan 2 13 qua trinh phéan
tich, xay dyung thuat toan xtr 1y, xay dung mo hinh hé thong Phén 3 trinh bay giao dién va tinh
nang clia phan mém Ung dung. Phan 4 thir nghiém thuc té voi cac thiét bi Android khi di qua
céc diém giao thong can theo dai, tir d6 danh gia do chinh xac ciing nhu kha niang bao dong
ctia hé thong. Cudi cung, phan 5 két luan va dé xuat huéng phat trién tiép theo ctia nghién ciru.

2. XAYDUNG HE THONG
2.1. M6 hinh hé thong

Cac phuong tién tham gia giao thong duoc trang bi mét thiét bi chay hé diéu hanh
Android. Trén thiét bi nay, chiing toi phat trién mg dung cép nhat toa do GPS cua xe 1én Web
Server cua dién thoai va img dung c6 kha néng kiém soat dugc sb luong xe tai khu vuc can
theo ddi, tién hanh bao dong cho tai xé khi phat hién khu virc nay c6 kha ning ket xe. M6 hinh
hé théng dugc mo ta nhu Hinh 2.

Ung dung Android cap nhét dir liéu véi Server thong qua song 3G/4G ctia chinh thiét bi Android.

N& 26

4

1
& %\3 Firebase Realtime
Databse

Hinh 2. M6 hinh hé théng

2.2. Firebase

Dir liéu toa dd GPS thu thap tir cac thiét bi Android can duoc td hop lai mét trung tam dé
tinh toan s lugng phuong ti€n xe tai ting khu vuc theo ddi. Bén canh Firebase, chiing ta co
thé sir dung cac hé théng thu thap dit liéu khac nhu: Web Socket, Website HTTP. Mdi loai hé
théng déu c6 nhitng wu diém va nhuoc diém riéng, duoc mé ta ngin gon trong Bang 1.
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Bdng 1. So sanh 1 s6 loai méay chii

Website HTTP Web Socket Web Server (Firebase)
Chi phi thip Chi phi cao Chi phi theo dung lugng st dung
Khong c6 Real-Time Co Real-Time Co Real-Time*
Chi phi xay dung hé thong 16n | Chi phi xay dung hé thdng 16n DPuoc Google xay dung sin

*Real-Time: Hé thong c6 kha nang guri théng bao tirc thi, ngay khi c6 su kién xay ra.

Duya trén Bang 1, Website HTTP ¢6 chi phi thdp nhat, nhung khong c6 Real-Time. Web
Socket gitip cho hé thong t6i wu tt nhat vé tinh nang, nhung chi phi xay dung 16n, tén nhiéu
thoi gian. Vi vy, trong nghién ciru ndy, ching t6i st dung Firebase, mdt Web Server dugc xay
dung san boi Google. Firebase c6 chi phi phu thudc vao dung luong st dung, thoi gian lap
trinh nhanh nén viéc thir nghiém 1a phi hop nhét.

2.3. Thuit toan tinh khoang cach trong toa dd ciu
a = sin?(A@/2) + cos @1 * cos @2 * sin2(AM2) (1)

c=2*atan2( va, /(1 —a)) 2)
d=R*¢ @3)

Bo 3 cong thuc (1), (2), (3) [12] duoc st dung dé tinh toan khoang cach giita 2 toa do
diém trén bé mat Trai dat. Vi a 1 binh phuong cua nira do dai giira 2 diém, ¢ 1a khoang cach
goc tinh bang radian, d 1a khoang cach giira 2 diém tinh bang don vi 1a mét. Gia dinh goi 2
diém A & B ¢6 toa do la A(latl, lonl), B(lat2, lon2), véi lat 1a kinh d9, lon 1a vi 6. Khi do,
cac thong sb dugc tinh todn nhu sau:

- R =6371.3 km (ban kinh Trai Dat)
- ol =latl * n/180;

- 02 =lat2 * w/180;

- Ag = (lat2-latl) * n/180;

- Ak = (lon2-lonl) * n/180;

Dua trén cong thire (1)(2)(3), ching téi xac dinh dugc nhiing phuong tién tham gia giao
thong dang ket tai cac diém giao 10 céan theo doi.

2.4. Giai thuat xac dinh mat do xe ¢ 4 hwong tai mot nga tw

s

Hinh 3. Tinh toan vi tri xe dang thudc hudng di chuyén nao khi vao giao 19
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Tai 1 diém ngd tu, ching toi léy toa do cua 5 diém: 1 diém trung tam va 4 diém tai 4
hudéng duong di (Hinh 3). Dua trén cong thuc tinh khoéng cach (1), (2), (3), ching t6i dua ra
giai thuat xac dinh xe hién tai e dang thudc huong di chuyén nao, nhu sau:

B1: Néu xe vao trong ban kinh R(100m) cua giao 16:

- Tinh khoang céch giita vi tri xe v6i 4 diém trén 4 huéng di (ky hi¢u: === )

- Dua trén khoang cach nho nhét tinh duoc, chung t6i xac dinh duoc xe dang di
chuyén trén hudéng di nao.

- Tir do, tang/giam s lugng xe tai 4 huéng twong tng trén Firebase.

- Tbng s6 xe cta 4 hudng, duoc cong don vao diém trung tam.

B2: Néu xe ra khoi ban kinh R, thi giam s lugng xe tai hudng d6 va cua diém trung tam.
2.5. Phit trién giai thuét cho toan h¢ thong

Trong bai bao nay, chung t6i viét giai thuat xir Iy dém s lugng xe hoan toan trén thié':[ bi
Android. Ung dung Android co n‘hiémvvu: cap nhat vi tri cua minh l1én Firebase; tim ki€m,
thém/bot dugce cac diém giao 16 can kiém soat; theo ddi dugc so lugng xe tai cac hudng cua
cac giao 19; bat ché do chay ngam (tirc nguodi dung co the tat img dung, khoa may, nhung tng
dung van duy tri hoat dong); canh bao lién tuc cho tai x& khi xe di gan di€m c6 luong xe dong
qué ngudng cai dat.

Thuat toan xir ly dugc xay dung theo giai thuat sau:

B1: Khdi tao bién, dit li¢u.

B2: Két ndi va 1ay dit lidu tir Firebase.

B3: Str dung API ctia google map dé hién thi ban dd 1én tmg dung.

B4: Duyét danh sach cac khu vuc, giao 1 can theo doi (Co thé tim kiém trén giao dién

ban do6 va thém mai)

BS: Ung dung Android tién hanh doc vi tri hién tai ciia minh, tinh khoang cach tir minh

dén toa do cac giao 16 (cong thic (1), (2), (3)), v6i chu ky xtr 1y 1a 7s/1an.

- Néu vij tri xe di vao hay di ra khoi ban kinh R ctia mét giao 19, thi mg dung xac
dinh xe thugc hudng di chuyén nao (theo giai thuat ¢ muc 2.4); va tién hanh cap
nhét lai sO lugng xe tai cac hudng 1én Firebase (cong thuc (4)).

- Khi xe vao giao 1 va chuyén tir huéng nay sang hudng khac, thi hé théng van
cap nhat lai duoc so luong xe & cac hudng (nhu giai thuit & muc 2.4).

- Néuvi tri xe van & ngoai ban kinh R cua cac giao 19, thi hé thdng khong cap
nhat lai sO lugng xe tai cac giao 19.

B6: Khi nguoi dung bat ché d6 chay ngdm, hé thdng s& giri bio dong khi ¢ giao 16 gan
vi tri xe (R<NOTIRANGE) c6 mat d6 phuong tién dat ngudng bao dong
THRESHOLD (H¢ thong bao dong cé khi tat g dung, khéa man hinh)

B7: Ngudi ding c6 thé mé g dung va theo ddi mét do xe trén giao dién ban db (Hinh 4)

KVnum + +,KVlist(add x),x € KV 4

KVnum — —,KVlist(rem x),x € KV )

- Trong d6: KV la khu vuc can xem xét, KVnum 1a sb luong xe tai cac hudng cla

mot giao 19, KVlist 1a danh sach cac xe kém thoi gian bi ket, x 1a toa d6 cua xe

dang xét.

(KVnum, KVlist) = {
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3. UNG DUNG ANDROID PA PHAT TRIEN

3.1. Giao dién theo di cac diém giao 19

TAN DONG
HIEP DT16 °
8 TAN VAN
'H AN °
ONG
s BINH TAN
TAn BINH THANG
DONG HOA

[ ]
Suoi Tien Theme Park

LINH CHIEU .’@
TANG NHON _, LONG
PHU A HANH MY

{WONG THO

LONG HU

Hinh 4. Giao dién Gtng dung hién thi mat do khu vuc dang theo doi

Hinh 4 1a giao dién theo ddi cac giao 19, trong d6 c6 quy udc 3 marker mau dd, vang,
xanh tuong ung véi mat d6 bao dong nhu sau:

- ,:Métdéxe =>8.
- @:Métdéxe >5.
- ':Métd{)xe<5.

3.2. Giao dién cAu hinh nguédng

All Zone List SETTINGS

£& Settings

@ On/Of Notification

© on/of Service

Hinh 5. Giao dién cau hinh thong s6

Trong Hinh 5, cac thong sb nhu ngudng bao dong (THRESHOLD), ban kinh R cuta giao
16 (RADIUS), pham vi theo doi cua thiét bi (NOTIRANGE) c6 thé cau hinh lai dugc.

3.3. Giao dién thém giao 1§ theo doi

GoiglelEu

Hinh 6. Giao dién tim kiém va thém khu vuc can theo dai
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Ung dung c6 thé thém cac diém giao 10 can theo ddi nhu Hinh 6, hodc ¢6 thé thém tap
cac giao 10 can theo doi bang tay vao co s¢ dir li€u cta Firebase.

3.4. B6 cuc dit liéu hru trir trén Firebase

Dir li€u dugc luu trén Firebase (Hinh 7).

L Nga Tu Tha Dire

------- Latitude: 16.8491663

------- Longitude: 186.774841
------- Mame: "Nga Tu Thu Di
------- Num_Traffics: 7

------- lat01: 10.8494715862726¢ || -~ num01: 8
------- lat02; 18.84963491864411 || £~ nUMO2: 1
------- lat03: 10.848613473290¢ || +~ num03: 1
------- lat04: 10.8485607878394¢ || -~ num04: 5

Hinh 7. Dit li€u cac khu vyc giao thong dugc luu trit tai Realtime Database-Firebase
3.5. Ché d9 bao dong chay ngam
Khi xe di chuyén gan cac diém giao 16 bi ket xe (s6 xe cao hon mirc bao dong), thi tmg
dung ti€n hanh guri thong bao lién tuc dén dién thoai dé canh bao tai x&. H¢ thong bao dong ca

khi dién thoai khoéa man hinh (Hinh 8).

Notification Center

@

Traffic's crowed

Hinh 8. Thong bao duoc bat khi xe gan khu vuc dong duc
(chting t61 ngo6i tai khu D, Truong Pai hoc Su pham K§ thuat TP.HCM)

4. KET QUA THUC NGHIEM

4.1. Dir liéu thyc nghiém

Pé thyc nghiém giai thuét, ciing nhu tmg dung phét trién dugc, ching toi tién hanh cai
dat trng dung 1én 10 dién thoai Android c6 phﬁn cung co ban, co hé diéu hanh tir 6.0 tré 1én,
¢6 song 3G/4G, GPS cua sinh vién va nho cac ban cam dién thoai di bd ra 1 khu vuc nga tu.
Trong thyc nghiém nay, ching t6i chon ngi tu Thu Ptrc. Ban kinh giao 1§ cau hinh 1a
RADIUS(R) = 100 m.

4.2. D do thue nghiém
Moi s6 liéu déu duoc thir nghiém tryuc tiép trén 10 dién thoai thyc té.
4.3. Két qua twong trng 4 tinh hudng thye nghiém

Tinh hudng 1: 10 ban sinh vién chia thanh 2 nhom 5 ban. T4t ca déu dimg ngoai vong
ban kinh R (Hinh 9)
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Hinh 9. Két qua thu dugc trong tinh hudng 1

Mau sic ciia cac Marker dugc quy ude nhu Hinh 4. Bdn Marker ¢ 4 hudng di déu bang
0, do chua c6 thiét bi nao vao giao 19. Marker & gitta hién thi tén giao 16 va tong s xe hién
dang c6 tai giao 10 nay cling bang 0.

Tinh hudng 2: 10 ban cing di vao trong ban kinh R ctia ngd tu Thu Duc. Chia lam 3
nhom & 3 hudng di nhu Hinh 10.

o —

\ov
'/ O ® 6

m Phong Vtm |
Computer store 5 con

Hinh 10. Két qua thu dugc trong tinh hubng 2

Tinh hudng 3: 9 ban di vao ban kinh R va 1 ban & ngoéi ban kinh nhu Hinh 11.

Nga Tu Tha Pic '

cammm £

o

£
[ﬂ "Sb
0
32

Hinh 11. Két qua thu dugc trong tinh hudng 3

Tinh hudng 4: 7 ban di vao ban kinh R va 3 ban & ngoai ban kinh nhu Hinh 12.
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Hinh 12. Két qua thu dugc trong tinh hubng 4
Tinh hudng phwong tién ket tai tim nga tu:

Khi cac ban di vao gan tdm cta ngi tu, thi tity thudc vao khoang cach giita vi tri thiét bi
v6i 4 Marker xung quanh, thi xe d6 s€ thugc 1 trong 4 hudng nay. Chung tdi chua phan loai
thém truong hop & giita. Tuy nhién, tong s xe trong giao 10 (& Marker chinh giita) van hién
thi dung s6 lugng xe tai giao 10. Va cac xe gin hudng nao hon s& dugc cip nhat vao hudng do.

4.4. Panh gia gia d¢ chinh xac

O céc tinh huéng 1,2,3,4,thisb luong xe tai 4 huong di, va téng s6 xe hién thi & Marker
giita déu duoc tu dong cap nhat (cai dat 1a 5 s/lan) chinh xéac khi cac ban sinh vién di chuyén
vao va ra khu vuc giao 16. Bén canh d6, s lwong xe cac hudng van cip nhat chinh xac khi cac
ban di chuyén tir hudng nay sang huéng khac mét cach tu dong. Két qua thuc nghiém duoc
tong két trong Bang 2. SO lugng xe, mau bao dong ctia Marker & cac hudng dugce hién thi trén
tmg dung dat do chinh x4c 100%. Ung dung bao dong chinh xac 100% khi sé lwong xe dat
ngudng cdu hinh. D6 tré hién thi trén tng dung trong cac tinh hudng c6 su khac nhau, vi phu
thudc vao tdc do internet trén dién thoai cai dat ung dung.

Bdng 2. Két qua thuc nghiém

So thietbi | Do chinhxgc | DO chinhxicbdo | o & *
Android hién thi dong khi dong xe
Tinh huéng 1 10 100% 100% <20s
Tinh hudng 2 10 100% 100% <10s
Tinh hudng 3 10 100% 100% <15s
Tinh huéng 4 10 100% 100% <20s

5. KET LUAN VA HUONG PHAT TRIEN

Trong nghién ctru ndy, ching t6i da xay dung dugc giai thuat xac dinh dugc s6 lugng xe
di chuyén tai cac huéng di cia mot ngd tu bat ki. Tir 6 xdy dyng mot img dung co ban dé
chimg minh giai thudt, dugc cai dét trén thiét bj Android c6 GPS, séng 3G/4G. Ung dung co
thé thém/b6t diém giao thong can quan sat; cip nhat lién tuc khoang cach, s6 luong xe tai cac
hudng cua cac diém nga tu can theo ddi va bat bao dong cho tai xé khi di chuyén trong pham
vi gan cac diém dong xe.

173



Huynh Hoang Ha

Song song v&i cac chire nang ma hé thdng xur 1y duoc thi dé tai van c6 nhiéu diém han
ché nhu: giai thuat dugce xur 1y truc tiép trén chinh cac thlét bi Android, nén néu s6 luong xe
nhiéu thi can phai c6 may chu manh méi dap ing duoc toc d6 xir 1y s6 lwong 10n dir lidu; giai
thuat co thé ap dung cho tat ca cac loai giao 10: nhu nga ba, ngd tw, nga nam,.. nhung dé xu ly
tot vé tt ca cac truong hop, thi thudt toan can phéi xay dung trén mdt may chi di manh.

V6i nhitng két qua dat dugc cling nhu nhirng diém han ché da néu, trong huéng phat trién
tiép theo cua dé tai, ching t6i s& xay dung lai giai thuat trén 1 may cha cau hinh manh, nham
xtr Iy duge khéi lugng dit liéu 16n khi c6 nhiéu xe tham gia giao thong; khi 4p dung vao thuc
té, chung toi s& danh gia lai lugng dit liéu internet 1ay tir song 3G/4G cua thiét bi Android ma
hé théng s& mat khi so sanh véi cac phuong phap khac (nhu dat tru phat wifi tai cac giao 19);
v6i cac giao 16 c6 nhidu hudng (ngd 3, ngd 4, ngi 6, v.v.), chiing t6i s& xay dung h¢ thdng c6
thé cap nhat toa do tai cac hudng vao giao 16 va dua trén toa dg hién tai cta xe dé xac dinh xe
dang ¢ hudng nao cta giao 16; voi cac giao 16 ¢6 cau vuot, ching toi s& tan dung thém cam
bién dd cao co sin trén dién thoai thong minh dé xac dinh xe ¢ phia trén hay bén duéi cau
vuot; ching t6i s& nghién ciru thém thuat toan vao viéc tinh toan toc do luu théng ctia phuong
tién theo cac hudng. Ngoai ra, dé thudn tién cho viéc tich hop nhleu tinh nang khac cho phuong
tién giao thong, ching t6i s& phat trién 1 khoi thlet bi gin truc tiép trén xe voi cac cam bién
can thiét dé theo ddi va hd tro giao thong duoc tét hon.
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Phat trién thuat toan giam sat va cdnh béo mét do xe tai céc huéng cla ngé tr...

ABSTRACT

DEVELOPING THE ALGORITHM FOR MONITORING AND WARNING
THE VEHICLE DENSITY IN DIRECTIONS OF CROSSROAD USING ANDROID'S GPS

Huynh Hoang Ha
Ho Chi Minh City University of Technology and Education
Email: hahh@hcmute.edu.vn

Currently, traffic jam is happening quite seriously during rush hour at intersections,
industrial areas, being repaired roads or due to a collision in traffic, etc. So, in this research
paper, the authors develop an algorithm to track traffic density in the directions of the
crossroads and warn the driver when there is a traffic jam ahead. The authors use GPS system
(global positioning system) on the Android devices. These devices are attached on the traffic
vehicle or carried with the driver (Android phone), thereby calculating and synchronizing the
number of traffics of the crossroad to Firebase. The application is installed the algorithm which
can add and remove the intersections to be tracked, identify the number of vehicles in the
directions of the crossroad, calculate the distance between the vehicle and the crossroads and
send warning to the driver when there is a crowded spot. Vehicle density is accurately
determined without depending on environmental factors such as dark, rainy, etc.

Keywords: GPS, Android, firebase, traffic jam, traffic.
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