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A traffic helmet is a head protection device designed to protect the
user when riding in traffic, especially when riding a motorbike or
bicycle. With the increasing number of motorbike and increasing time
in traffic in some specific industries, the demand for smart helmets
with many built-in features to increase convenience as well as
comfortable for the user is becoming urgently. The purpose of
research is developing a smart helmet, with features of warning
emergency signals in case of an accident, automatic opening and
closing of glasses according to voice control, send notification
messenger and accident location etc. Based on theoretical analysis
and the principle operation of devices, a model of smart helmet is
designed then fabricated, after that device is tested and compared
with the desired design. The research has successfully made a
prototype product model that has met the original design features and
laid the foundation for future product development researches.
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Mii bao hiém giao thong 1a mot thiét bi bao vé dau duoc thiét ké dé bao
V€ nguoi str dung khi tham gia giao thong, dac biét la khi di xe may hay
xe dap. Vi so luong ngudi tham gia giao thong ngay cang tang va thoi
gian tham gia giao thong cling tang trong mot s6 nganh nghé dic thu
dan dén nhu cau vé mii bao hiém théng minh c6 nhiéu tinh ning tich
hop nhiam ting sy tién ich ciing nhu thoai mai cho nguoi dung cang tré
nén cap thiét. Nghién ctru hudng dén phat trién mot san phdm 1a mii bao
hiém théng minh, c6 tinh ning canh béo tin hiéu cp ciru khi c6 tai nan,
dong mo kinh tu dong theo dieu khién giong noi, gui tin nhén théng bao
va vi tri tai nan v.v... Dya trén phan tich 1y thuyét, nguyén 1y hoat dong
dé lya chon thiét bi phu hop sau do ché tao thir nghi¢ém va kiém tra doi
chiéu véi thiét ké mong mudn. Nghién ctru di ché tao thanh cong mo
hinh san pham mau da d4p ung dugc cac tinh ning thiét ké ban dau va
dat nén mong cho cac nghién ctru phat trién san pham trong tuong lai.
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1. Gigi thigu

Trong sd khoang hai tri¢u bao cao chan thuong dau xay ra hang nam, ugce tinh c6 khoang 28%
[1] trwong hop chan thuong dau xay ra khi bi tai nan xe may. To chic Y té Thé giéi WHO d chi
ra rang tai nan giao thong dung thir 10 trong cac nguyén nhén gdy ra cai chét vao nam 2016 va co
du doan c6 thé duang thir 8 vao nam 2030 [2]. T6 chic Y té Thé gidi ciing chi ra rang cac chan
thuong nghiém trong c6 thé giam 72% ciing nhu giam ti 1€ tir vong 39% trong cac vu tai nan xe
may néu tham gia giao thong c6 st dung mil bao hiém [2]. Tai Viét Nam, viéc doi mil bao hiém
giao thong khi di xe may hay xe dap 1a rat quan trong dé giam thiéu ty 1¢ chan thuong dau va bao
vé stic khoe cho nguoi st dung va dugc quy dinh thanh luat tai khoan 2 Biéu 30 Luat giao thong
duong bo nam 2008 [3].

Hang chuyén san xuat d6 bao ho mo t6 Jarvish ciia Pai Loan da cho ra doi chiéc mii bao hiém
thong minh dau tién vao nam 2017 [4]. Chiéc mii nay cho phép ngudi ding c6 thé diéu khién
bang giong noi, diéu hudng, xem thoi tiét hay choi nhac véi thoi lugng sir dung khoang tir 4 tiéng
dén 6 tiéng.

Mot vai loai thiét bi mii bao hiém thong minh da dugc nghién ciru phat trién trén thé gidi.
Sobhana [5] da gidi thi¢u mii bao hiém thong minh c6 tinh ning xac dinh xem ngudi tham gia
giao théng c6 ndng do con trong hoi tho hay khong (MQ3 sensor), va chirc ning giri SMS vé cho
nguoi than trong gia dinh ve€ vi tri toa d6 GPS trong trudng hop nguoi lai xe bi gap tai nan.
Deekshitha [6] va Mathavan [7] gigi thi¢u mi bao hiém gorn ¢6 2 phan: mot phan gan ¢ mil bao
hlem mot phan gan trén xe may. Theo d6, néu mii bao hiém théng minh nhén thdy c6 nong do
con trong mau thi xe s& ty dong khoa. Ngoai ra mil s& phat tin hi¢u canh bao néu xe di chuyén véi
tbc d6 hon 100 km/h. Prof. N. Sonwane [8] di phat trién mot mau mii bao hiém cé tinh ning
tuong ty st dung giao tiép Bluetooth trong truyén thong tin. Mot sé mau phat trién khac nang
tinh tién dung va tién ich cua thiét bi nhu két ndi hinh anh, 4m thanh...[9].

Véi Viét Nam thi nghién ctu v& mii bao hiém thong minh van chua c6. Trong bdo céo nay
gioi thiéu mot nguyén mau mil bao hiém théng minh v6i mét sé tinh nang nhu thong bao khan
cap khi co tai nan, thong bao vi tri tu dong khi xay ra tai nan, diéu khién dong mé kinh tu dong
ctia mil bao hiém diéu khién theo giong néi, két néi véi dién thoai théng minh. Dya trén cac phan
tich ly thuyét, nguyén ly hoat dong cua thiét bi tir d6 thiét ké hé thong, dwa ra cac luu d6 thuat
toan, so d6 khéi diéu khién tir d6 ché tao mot nguyén mau va nghién ctu thyc nghiém dé kiém
thir cac tinh ndng cua san pham. So sanh két qua thyc nghiém véi tinh toan ly thuyét thiét ké ban
dau da cho thdy san pham nguyén mau da dap ng dugc cac yéu cau dat ra. Két qua nghién ctu
s& 1a tién dé cho sy phat trién ciia cac mau hinh mil bao hiém théng minh tiép theo.

2. Phuong phap nghién ciru
2.1. Yéu cau thiét ké

Tir nhitng nghién citu vé mii bao hiém théng minh va cac co sé 1y thuyét, mo hinh nguyén
mau dugc thiét ké va dé xuat huéng t6i cac giai phap nhu sau:

- Hé thdng canh bao tai nan sir dung cam bién rung. Khi tai nan, xay ra hién tugng rung lic
manh, cam bién s& gui vé hé théng xir 1y trung tAm va canh bao qua tin nhin va goi dién cho sé
dién thoai mac dinh.

- Trang bi hé théng dinh vi GPS trén mil.

- Piéu khién giong néi: Trang bi hé thdng xtr 1y va phan tich giong néi canh béo qua tin nhan
va goi dién vé sb dién thoai mac dinh.

- Dong m¢ kinh mii bao hiém: Trang bi co cau dong mé kinh khi dugce diéu khién bang giong noi.

- Cung c4p vi tri nguoi dung khi dugc yéu ciu.
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Hinh 1. So do cdc khéi thanh phan trong hé thong

Nhiém vu va chtrc ning cac khbi duoc mé ta nhu trong hinh 1.

Khéi Nguon:

- C6 chtre ndng cung cip nguodn ning lwong cho hé thong

- Sir dung nguon pin Lithium

Khoi Xit Ly Trung Tam:

- Giao tiép vai khdi cam bién rung thu thap dix liéu

- Giao tiép khdi xir Iy giong noi dé nhan lénh diéu khién

- Xuét tin hiéu diéu khién khéi dong co dong mé kinh mii

- Giao tiép vai khdi module SIM va GPS gui tin nhan khan cap toi dién thoai

Khoi SIM va GPS:

- Giao tiép qua tin nhan véi dién thoai dé theo ddi hanh trinh

- LAy dit liéu vi tri cia xe khi dugc yéu cau, duoc diéu khién bai khéi xir Iy trung tam

Khéi Cam Bién Rung: Lay dit liéu do rung phuc vu tinh ning canh bao tai nan, gui dir liu vé
khéi xtr Iy trung tam

Khoi Nhdn Dién Giong Néi: X 1y phan tich giong ndi va gtri dir ligu vé khéi xtr 1y trung tam.

Khéi Pong Co: Nhan lénh tir khdi xir Iy trung tim dé dong mé kinh mii

Dién Thoai: Giao tiép véi hé thdng qua tin nhan kiém tra vi tri hoac nhan thong bao.

2.2. Cdc linh ki¢n trong h¢ thong
2.2.1. Arduino Nano

Arduino Nano la mot board mach vi xt 1y tich hop, nhim xay dung cac ung dung tuong tac
v6i nhau hoac véi moéi trudong duoc thuén loi hon. Phan cing bao gém mét board mach nguon
mé duoc thiét ké trén nén tang vi xir Iy AVR Atmel 8 bit, hoic ARM Atmel 32-bit. Nhiing
Model hién tai duoc trang bi gdbm 1 cbng giao tiép USB, 6 chan dau vao analog, 14 chan I/O k¥
thuat sb twong thich v&i nhiéu board mé rong khac nhau (hinh 2).

2.2.2. Module cam bién rung

Module cam bién rung sir dung bo cam bién SW-420 cung IC LM393 nham phat hién céc
rung dong trong mét ngudng xac dinh (ngudng nay co thé thay doi bang bién tré trén module)
(hinh 3).
2.2.3. Module SIM 808

Giao tiép UART duoc sir dung dé két ndi Arduino Uno véi mo-dun ModulSIM 808 (hinh 4)
[10]. UART (B¢ thu-phat khong dong b¢ da nang) la mét giao thuc truyén thong noi tiep pho
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bién dwoc str dung dé lién lac gitra cac thiét bi qua két ndi c6 day. Thiét bi sir dung hai day bao
gom mot dudng truyén (TX) dé gui dir liéu va mot dudng nhan (RX) dé nhan dix liéu. Cu thé, két
ndi chan TX ctia mot thiét bi véi chan RX cua thiét bi kia va nguoc lai. Tuy nhién, vi Arduino
Uno hoat dong ¢ muc logic 5 V va m6-dun ModulSIM 808 hoat dong ¢ muc logic 3,3 V, nén can
phai thay d6i murc dién 4 ap dé ¢am bao tin hiéu giao tiép twong thich va khong lam hong thiét bi.

2 g e |
% SIM263
i 5 fihoe., Y

Hinh 2. Arduino Nano Hinh 3. Module cdm bién rung Hinh 4. Module Sim 808

2.2.4. Module nhdgn dang giong noi

Module Nhan Dang Giong N6i V3 [11] 1a mét module dung dé diéu khién cac thiét bi qua giong
n6i, cam bién hd trg 1én dén 80 cau lénh dugc ghi va nhan t6i da dugc 7 cau lénh duoc sir dung
cing mot thoi diém. Nguoi sir dung can ghi am trude dé thiét bi nhan dién. Module ¢6 2 cach kiém
soat 1a ngd Serial (chirc ning diy du) hoidc cic ngd input (mdt phan chirc nang) (hinh 5).

|<— 12mm —|

| =—— 17.9mm —|

Hinh 5. Module nhén dang giong néi Hinh 6. Pin cell lithium Hinh 7. Module MP2307

2.2.5. Pin lithium

Khéi ngudn cung cip ning luong cho hé théng gom 3 pin cell 18650 (hinh 6) 14 pin Lithium-
lon véi dung lugng 1én tai 2000 mANh.

2.2.6. Module ha dp MP2307

Mach ha ap MP2307 1a module giam ap c6 kha nang diéu chinh duoc dong ra d¢én 1,8 A (hinh
7). Két ndi cac chan VCC va GND cua bd dich mirc v6i cac ngudn dién ap thich hop (5V va 3,3
V) dua trén cac thiét bi dang duoc st dung. Két ndi chan DIR (Huéng) cia Module ha ap
MP2307 v6i chan ki thuat s6 (digital pin) c6 san trén Arduino Uno. Chén nay s€ dugc sur dung
dé diéu khién huéng cua ludng dit liéu gitra cac thiét bi. Cudi cung, két ndi chan OE (Kich hoat
dau ra) caa bo dich mtrc voi GND dé bat dau ra cia Module ha ap MP2307.

2.2.7. Bong co servo SG9I0

Pong co servo SG0 [12] ¢6 kich thudc nhé dugc st
dung nhiéu nhat dé lam cac mé hinh nhé hodc cac co
céu kéo khong can dén luc ning c6 tich hop san Driver
diéu khién dong co bén trong nén c6 thé dé& dang diéu
khién goc quay bang phuong phap didu d6 rong xung
PWM (hinh 8).

Hinh 8. Déng co Servo SG90
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2.3. Thiét ké phan cing

Nguyén ly hoat dong:

Khi khbi nguon gdom 3 pin Lithium cap nguén 11,1 V, di qua module ha ap MP2307 xudng 5
V cap ning luong cho toan hé théng.

Véi tinh ning canh bao tai nan: Khéi xir 1y trung tim giao tiép v&i cam bién rung qua DO dé
ldy dit liéu. Khi tin hiéu thu tir cam bién rung I6n hon gia tri thiét lap trudc, hé théng lay dir ligu
GPS vi tri va giri canh bao tai nan qua nhan tin khan cap.

V6i tinh nang diéu khién sy nang ha kinh bang giong néi: khoi xir 1y trung tam giao tiép voi
module xtr Iy giong néi. Khi c6 tin hidu diéu khién tir module, khéi xir 1y trung tim xuét tin hiéu
diéu khién dong co servo quay nang ha kinh. M to servo SG90 st dung tin hiéu diéu ché do
rong xung (PWM) dé diéu khién vi tri ctia mé to. Tin hiéu PWM bao géom moét loat cac xung c6
d6 rong xung khac nhau, trong do d6 rong cua xung xac dinh vi tri cia dong co. Thong thuong,
d6 rong xung 1 ms twong Gng véi goc tdi thiéu (0 d6), do rong xung 1,5 ms tuong (ng voi vi tri
trung tam (90 do) va dg rong xung 2 ms twong ung voi goc t1 da (180 do). Sur dung hai dong co
servo duocC két ndi twong tng véi chan 9 va 10 trén Arduino. Nut duoc két ndi voi chan 2 va
dugc cu hinh 1a INPUT PULLUP, c6 nghia 1a dién tré kéo 1én bén trong dugc bat. Khi nhan
nut, trang thai nat s& chuyén tir CAO xuéng THAP va vi tri cia céc servo dugc chuyén doi giira 0
d va 45 do theo chiéu kim ddng hd. Ham delay() dwoc sir dung dé thém mot do tré nho (500 mili
gidy) sau mdi chuyén dong cua servo dé cho phép cac séc-vo dat dén vi tri cua ching truéc khi
bat dau chuyén dong tiép theo.

2.4. Thiét ké phan mém

Code diéu khién dugc viét trén nén tang Arduino IDE Véi cac luu d6 thuat toan trinh bay
dudi day.

Luu d0 thuét toan chinh hé thong nhu sau:

- He thong khai dong, khoi tao UART, khai tao cac bién can ding (hinh 9)

- Hé théng thyc thi chuong trinh nhan dién giong noi

- Hé théng thyc thi chuong trinh kiém tra tai nan (hinh 10)

- Hé théng thyc thi chuong trinh kiém tra vi tri qua GPS

O thuét toan giam sat tai nan:

- Vi diéu khién doc gia tri cam bién rung

- Néu phat hién tai nan xay ra, thuc thi chwong trinh con 1y di liéu GPS

- Guri tin nhén khan c4p canh bao tai nan

O thuat toan diéu khién qua tin nhan (hinh 11):

- Hé thdng khoi tao UART cho module SIM sau dé doc tin nhan dén

- Néu tin nhan 1 “Location”, h¢ thong thuc thi chuong trinh con 14y dir liéu GPS va gui tin
nhan vi tri chinh xac

- Néu tin nhan khong phai 1a “Location”, hé thong gui tin nhan sai ¢t phap vé dién thoai.

O chuong trinh 14y vi tri GPS:

- Vi diéu khién khai tao UART cho module GPS va 14y dit liéu GPS thu duoc

- Giai ma dir liéu thu duoce kinh d6 va vi d6 vi tri

- Gui tin nhin kinh d6 va vi d6 thu dwoc qua tin nhan t6i chu xe dé theo ddi vi tri

- Két thuc chuong trinh
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( Bat dau )

v

Khéi tao cac bién ciia hé thong
Khai tao chan vao ra
Kheéi tao UART
Khéi tao GPS
Khéi tao module nhan dién giong néi

A

Chwong trinh nhan dién giong
noi

A

Chwong trinh Kiém tra tai nan

A

Chwong trinh Kkiém tra vi tri

Hinh 9. Liu d6 thudt todn chinh

Poc gia tri cam bién rung

Phat hién tai nan?

Chuwong trinh lay dir liéu GPS

|

Giri tin nhan khan cap

v

Két thic )

Hinh 10. Luru do thudt todn gidm sdt tai nan
3. Ché tao va thir nghiém
3.1. Ché tgo h¢ théng

Bit dau

| Khéi tao UART cho module SIM

1

Poc tin nhan tir module

Tin nhan

Chuwong trinh lay dir liégu GPS ‘ ‘

l

Giri tin nhén vi tri

Giri tin bao sai cit
phap

[ I

Keét thic

Hinh 11. Luu do thudt todn diéu khién tin nhén

Nghién ctru da thuc hién ché tao mach diéu khién bang phip dong (hinh 12) va mach diéu

khién sau khi hoan thién (hinh 13).
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Hinh 12. Mgch in si dung phip dong Hinh 13. Mach diéu khién sau khi han linh kién

3.2. Thiz nghigm h¢ théng
3.2.1. Thir nghiém tinh nang canh bdo tai nan

Céc budc thuc hién nhu sau:

- Bat cong tac ngudn, khoi dong mii bao hiém

- Rung lic manh mii bao hiém gia lap tai nan.

- No6i “Help” vao micro thong bao c6 tai nan xay ra

Két qua thur nghiém: khi cam bién rung manh (gia tri cam bién > 1000, thiét lap tuong duong
khi bi tai nan) thi thiét bi tuy dong xac dinh vi tri théng qua dir liéu GPS va giri tin nhian dén sé
dién thoai cai dat trude nhu bang 1.

Bang 1. Két qud thiz nghiém tinh néing canh bdo tai nan va giri tin nhdn khi cé tai ngn

Lan thir nghiém  Gia tri cam bién rung Pinh vi GPS va giri tin nhin khin cip
1 800 Khong
2 1100 Co
3 500 Khong
4 1200 Co
5 1050 Co

Cau tric cua tin nhan khan cap duoc giri thong bao bao gdm 2 phan (hinh 14):

- “SOS!!!”: biéu thi tinh hudng khan cip

- Toa do: 2 gia tri sb duoc tra vé phia sau phﬁn “SOS” la gia tri toa d6 clia nguoi dung hién
tai. Khi nhap 2 s6 nay 1én Google Map, ta s& nhan dugc vj tri chinh x4c cta ngudi dung.

SOS !, 21.05,105.81

SOS !, 21.05,105.81

SOS ', 21.05,105.81

SOS !, 21.05,105.81

Hinh 14. Thuc nghiém tin nhdn théng bdo tai nan vé sé dién thoai méc dinh Véi vi tri toa dé tai nan

Sau khi nhan dugc tin nhén thong béo, sb dién thoai mic dinh s& nhan duoc cudc goi thong
bao tinh trang khan cap kém vai tin nhan thong bao trén man hinh (hinh 15). Viéc nay giup tranh
truong hop tin nhan bi bé qua mot cach vo tinh.
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Hinh 15. Thuc nghiém tinh ndng cugc goi thong bao tai ngn Vé s6 dién thogi mdc dinh
3.2.2. Thir nghiém tinh ndng diéu khién déng co bang giong néi
Cac budc thuc hién nhu sau:
- Khéi ¢ong ngudn cho mil bao hiém.
- Ra lénh giong néi 1én hodc xubng kinh bang cac 1énh “Up”, “Down”.
Két qua thir nghiém: Nguoi ding ra néi cac cau 1énh, module cam bién giong noi s& so sanh
va kich hoat dong co servo quay dong mo kinh dung vai Iénh diéu khién nhu trong bang 2.

Bang 2. Két qua thur nghiém diéu khién dong co bang giong néi: so sanh cdu lénh va thyec thi

Lan thir nghiém Lénh Trang thai dong co
1 Up Xoay lén
2 Down Xoay xubng
3 Up Xoay lén
4 Down Xoay xubng
5 Up Xoay 1én

Két qua thuc nghiém cho thdy hé théng thuc thi lénh ding véi mong mudn diéu khién.

3.3. M6 hinh san pham ché tgo

Hinh 16. San phdm nguyén mau sau ché tgo:

a. Tong thé, b. Mdt tru6c ciia mii khi thdo 16p bao vé, c. Cde module hé thong
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Két qua nghién ctru da ché tao mot nguyén mau mii bao hiém théa mén cac yéu cau thiét ké
(hinh 16). Mii ¢6 cu tao nhu mii bao hiém thong thudng do d6 dam bao duoc cac yéu td an toan
theo tiéu chuan cua Bo Giao thong van tai, cac module hé thong dugc ldp thém nam dudi 16p vo
ngoai ciia mil bao hiém giup thiét bi tranh hong hoc trong truong hop thoi tiét mua.

4. Két luan

Nghién ctru di thiét ké ché tao ra moét miu mii bao hiém théng minh c6 tinh ning thong béo
tai nan va vi tri cho nguoi than trong truong hop xay ra tai nan, c6 tinh nang ty dong dong mo
kinh mii bao hiém diéu khién bang giong néi. Cac két qua thuc nghiém cho thiy san pham ché
tao di thoa mian cac yéu cau thiét ké dat ra. San pham dugc nghién ciru va phat trién dau tién
trong nudC S& tao tién dé phat trién cho cac san pham tiép theo phu hop véi nhu cau thyc té cua
ngudi sir dung. Trong thoi gian téi san pham s& phat trién theo hudng tao API Google dé sir dung
tinh nang tim dudng va chi duong trén mii bang diéu khién giong noéi, phat trién thém tinh ning
nghe goi truc tiép trén mii bao hiém.
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