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TOM TAT

Bai bdo dé cip dén néi dung nghién ciru mé hinh hoat dong va ldp trinh vi xir Iy diéu
khién trén ghé dién 6t6. Thiét ké va ché tao mé hinh hoat dong hé théng ghé dién twr phuc vu
cho cong tdc giang day Hiéu sdu scdc hon vé co ché hoat dong cia hé thdng ghé dién tir nOI
riéng va cia 6 16 néi chung. Poi véi ghé dién tir ngay nay hé thong diéu khién con c6 chirc
nang khdac nhw: chirc nang nho vi tri, chirc nang ndng ha chiéu cao dém ghé trude va sau,
chitc nang do ngang lung ghé, diéu khién ghe va gwong chiéu hdu dong thoi, cang gian day
an toan... Tt ca chire nang trén dwoc thiét ké véi muc dich tang tinh tién ich, tao sw thodi mdi
cho nguoi lai xe.

Tir khéa: Nguyén 1y hoat dong va ldp trinh vi xit 1y; thiét ké ché tao md hinh; hoat déng
hé thong ghe dién; tang tinh tién ich, tao sy thodi mai.

ABSTRACT

This article discusses the research on operation and programming of microprocessor
control in the car seat. Designing and manufacturing the model of electronic chair system for
teaching. A deeper understanding of the operation of the system in particular and of the
automobile in general. Nowadays, the control system of electronic chairs also has other
functions such as location memory, lift up or lower the cushion height of the
seats, simultaneous control of seats and rearview mirror, seatbelts adjustment, etc. All
functions above are designed to increase the convenience and comfort for the car driver.

Keywords: operating principles and microprocessor programming; model design;
operation of the electronic chair system; increasing the convenience; comfort creation.

cao cua con ngudi nhu ting cong suat, tdc
do, giam suc tiéu hao nhién li¢u, bao vé moi
truong, an toan, thoai mai, két hop diéu khién
ghé va guong chiéu hau va tién nghi hon cho
nhirng nguoi trén xe v.v... (theo Thomas M.
Sullivan, Power Memory Seat And Mirror

1. DAT VAN PE

O cac nudc trén thé gidi, giao thdng ludn
dong vai tro hét sirc quan trong trong viéc
phat trién ctia nén kinh té va doi song xa hoi,
trong d6 6 t6 1a phuong tién giao thong phd

bién nhat.

Trong nhiing nim gan day nganh cong
ngh¢ k¥ thuat 6 t6 dang phat trién véi toc do
dang kinh ngac, voi nhiéu kiéu dang, tién ich
nhim dap ung nhu ciu ngdy cang cao cia
khach hang. V&i nhitng quy dinh ngay cang
khit khe hon, cac hing xe khong nging mg
dung nhiing thanh tyu cua khoa hoc k¥ thuéat
dé cai tién nham dap Gng nhu cu ngay cang

Control System)

Theo tap chi Canadiandriver danh gia thi
Volvo va Porsche 1a nhiing hing c6 chat
luong ghé ngdi tot nhat. Chinh vi tinh vu viét
cua h¢ théng ghé ngf)i diéu khién dién tir ma
rat nhiéu hang trén thé giéi tap trung nghién
ciru va khong ngung cai tién hé thong ghé
ngdi trén 6t0, trong d6 phai ké dén hing
Toyota v6i cac dong xe Toyota Supra, Lexus,
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Camry. Hang BMW voéi dong xe Motorrad
doi K gdbm K1200S, K1200R. Hiang Honda
véi dong xe Forescape, Hang KIA vai xe
Minibus PREGIO, Héang Mercedes E200,
E240, E320, E220 CDI, E270 CDI va E320
CDI..v.v. Ngoai ra con rat nhiéu hing khac
nhu Acura, Audi, BMW, Cadillac, Infiniti,
Lexus, va Hyundai.

Trén thé gidi viéc nghién ctru h¢ théng
ghé ng01 trén 6t6 diéu khién dién tur da dién
ra tu rat 1au cing véi sy xudt hién va phat
trién cac dong xe sang trong. Viéc nghién
ctru thuc sy dat duge nhidu thanh qua nhét
dinh cua céc nha nghién ctru khoa hoc trén
thé gidi. Cac cong trinh nay di dua ra duoc
kién thirc tong quan va chi tiét nhat vé ghé
ngdi diéu khién dién tir cing véi tién ich va
wu viét cta ching. Trong d6 phai ké dén cac
thanh qua nghién cuu cua céc khoa hoc gia,
cac cong ty 6 t6 hang dau thé giéi nhu:
Reynolds HM, Brodeur R, Eppler M, Neal D,
Rayes K, Kerr R, Stockman G. The Initial
Position and Postural Attitudes of Driver

Occupants. Experimental  Protocol. ERL-
TR-95-001, Ergonomics Research
Laboratory, Technical Report,

Michigan State University, East Lansing, MI.
1995. Eppler M, Bolster V, Reynolds HM.
The Initial Position and Postural Attitudes
of Driver Occupants. Anthropometry. ERL-
TR-95-002, Ergonomics Research.

Nhin chung, cac dé tai trén déu nghién
clru mot cach chuyén sau vé hé théng ghé
ngdi diéu khién dién tir va dat dwoc nhiéu
thanh qua khac nhau nhu mé6 phong dac tinh,
phuong thirc ché tao cai tién cac bo phan de
hé théng ghé ngdy mét hoan thién hon. .

2. COSOLY THUYET

Thoi dai cong ngh¢ phat trién, dé tao su
thoai mai, ting tinh tién ich t6i da cho ngudi
diéu khién 6 t6. Cac k¥ su, chuyén gia khong
ngumg nghién ctu, cai tién, phat trién chiéc
ghé danh cho nguoi l4i tir viéc ¢ diéu khién
co khi thanh chiéc ghé co diéu khién dién tir.

Chiéc ghé c6 diéu khién dién tir c6 chirc
ning duogc diéu khién bang dién tir va cé thé
nhdé vi tri, tirc 1a c6 dong co dién thay thé cac

thao tac tay ctiia nguoi lai ma van dam bao
thuc hién du cac chirc nang.

Hé thdng diéu khién ghé dién tir dung dé
nang ha va di chuyén truot, gip nga ghé vé
phia trude hay phia sau tao tu thé thoai mai
cho nguoi lai.

Ngudi diéu khién chi can mét thao tac
don gian 13 nhan nat diéu khién duoc lién két
v6i ECU. Khi d6 ghé s& dugc dich chuyén
dén vi tri thich hop theo yéu cau ctia ngudi
st dung. (- theo: S. Sinne, F. Richter;
Positioning Of Car Seat Structures).

Dbi voi ghé dién tir ngdy nay hé thong
diéu khién con c6 chire nang khac nhu: chirc
nang nhé vi tri, chirc ning nang ha chiéu cao
dém ghe trudc va sau, chire nang do ngang
lung ghé, diéu khién ghé va guong chiéu hau
dong thoi, cang gidn ddy an toan... Tat ca
chtic ning trén dugc thiét ké voi muc dich
tang tinh tién ich, tao sy thodi mai, cho nguoi
lai xe.

v

Hinh 1. Ghé diéu khién dién tir

Hinh 2. Céng tdc diéu khién ghé dién tir trén
xe BMW 330i

Ngoai ra, ghé con dugc tich hop chirc
nang suodi 4m, mat xa,... Tao cam giac thoai
mai, giam cuong do lao dong cho nguoi lai.
Ghé con duoc lap cam bién trong luong dé tu
dong diéu chinh trong tam ghé sao cho phl
hop tdi da.

Chirc nang trugt ghé: tao khong gian phu
hop cho nguoi lai khi ra, vao xe. Pong thoi
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diéu chinh khoang cach hop 1y gitta ngudi lai
véi vo lang (theo: s. Sinne, f. Richter;
positioning of car seat structures).

Chtrc nang nang ha ghé: diéu chinh vi tri
tuong dbi gitra ngudi lai v6i vo ling va tim
nhin ctia nguoi 141 cho phu hop.

Chure nang gp, nga ghé: giup diéu chinh
gip, nga toan bd phan trén cia ngudi dung
nhu lung, ddu tao tu thé va sy quan sat tot
nhat cho ngudi ding.

Heé thdng nhé vi tri ciia ghé sé& luu lai cac
vi tri ma nguoi lai da thiét 1ap nham giam
thao tac, tao sy thuan tién, thoai mai cho
ngudi sit dung khi budc vao xe, khong can
diéu chinh vi tri lai tir ddu ma chi can bim
mot nat da thiét 1ap san vi tri thi da c6 mot vi
tri phu hop. Tuy vao nha san xuit va gia
thanh ctua xe ma co hai, ba hodc bén vi tri
duoc luu.

3. HE THONG GHE PIEN TU

Hinh 3. Vi tri cac mé to
M6 to diéu khién ning ha ghé

Nho st dung co cdu truc vit - banh vit
nén c6 kha nang ty ham tbt, tranh tac dung
nguoc lai lam quay mo to do trong luong cua
ghé va nguoi 1ai. Muc dich dung truc vit —
banh vit 1a dé thay d6i ti s6 truyén, toc do va
huéng chuyén dong.

Hinh 4. M6 to diéu khién ning ha ghé

e B truyén truc vit - banh vit:

La su két hop gitra bo truyén banh rang
va truc vit. B truyén truc vit dung dé truyén
chuyen dong va cong suét cho hai truc chéo
nhau. O mo to nay, gbc giira hai truc 1a 90°,

Hinh 5. BG truyén dong mé nding ha ghé

Khi ngudi ding nhan nut diéu khién: mo
to 1 hoat dong lam quay truc vit 3, banh rang
4 duoc truyen chuyen dong quay lam vit me
6 dich chuyén, truyen chuyén dong cho co
cAu nang, ha ghé.

M6 to diéu khién truot

Khac véi co cdu truc vit - banh vit cua
mé to diéu khién nang ha, truc vit cia mo to
truot khong di chuyén tinh tién ma chi quay
tai chd. Khi truc vit quay lam ecu chuyén
dong tinh tién, ghé duoc bat chit vao ecu nén
s& dich chuyén theo.

Hinh 6. M6 to diéu khién truot

e B{ truyén truc vit - banh vit:

Goi tat 1a bd truyén truc vit 1a su két hop
gita b0 truyén banh rang va truc vit. B
truyén truc vit dung dé€ truyén chuyén dong
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va cong suit cho hai truc chéo nhau. O mé to
nay goc gitra hai truc la 90°

Hinh 7. B truyén dong mé to trueot.

Khi nguoi dung nhan nit didu khién
trugt: mo to 1 quay truyén chuyén dong cho
truc vit 2 lam quay banh ring 4, banh rang 4
truyén chuyén dong cho bd truyén vit me -
dai 6c 6, 1am cho ghé dugc gan trén cac gia
dinh vi 5 ciing truot toi, lui tiy theo chiéu
quay cua moto.

Mé to diéu khién gdp, nga ghé

Khi nhan nat diéu khién mé to quay,
thong qua bd giam tdc 1am ting mo-men gidp
thay d6i goc nghiéng cua ghé tuy theo sy
diéu chinh ciia nguoi dung. (Theo Prof. C.
Gopinath  Professor Dept. of Design
MSRSAS — Bangalore. Car Seat Design)

Hinh 8. Mé to diéu khién gdp, nga ghé

e B truyén banh riing:

Bo truyén banh ring lam viéc theo
nguyén Iy an khop, thuc hién chuyén dong va
truyén cong sudt nhd vao su in khop giira
cac banh rang. BO truyén banh ring co thé
truyén chuyén dong quay giira hai tryc song
song, giao nhau, chéo nhau hay bién doi
chuyen dong quay thanh chuyén dong tinh
tién hodc nguoc lai.

Hinh 9. Cdu tao bé truyép dong mo to gdp,
nga ghé
Khi nguoi dung nhér} nut diéu khién gap,
nga: mo to 1 quay truyén chuyén dong cho
truc vit 2, truc vit 2 truyén chuyén dong cho
bd banh rang 3. B$ banh rang 3 quay lam
canh quat quay, diy thanh ddy 4 quay theo
chiéu nguoc lai. Thanh day quay diy dém
lung vé phia truée hodc phia sau tuy thude
vao chiéu quay ctia mo to.
Céc cong tic diéu khién:
, Nhiém vu la nhér} tin hiéu déqg mo cong
tac cua ngudi lai truyén tin hiéu dén ecu khéi

dong dong co dién mot chiéu DC theo y
mudn ctia ngudi diéu khién.

e Cach sir dung:

Hinh 10. Céng tdc diéu khién ghé

Cong tic A: nhan trai, phai dé diéu khién
do lung.

- Cong tic B: gat toi lui didu khién gap,
nga lung.

- Cong tic C: gat lén xudng phia trudc
cong tac dé diéu khién nang ha phia
trudc,
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e Nguyén ly hoat dong: khi ta gat, nhén,
trugt cong tic nhd co ciu tay don va
mang truot s& dy tiép diém dong lai lam
cho m6 to quay. Khi nha cong tac ra cao
su dan hoi s& day cong tic vé vi tri ban
dau lam tiép diém mo, mod to ngimg

quay.

e  Cong tic Iwu vi tri

Hinh 11. Céng tic diéu khién c¢é mit luu vi
tri
Khi da diéu chinh dugc vi tri phu hop,
cc cam bién s& xac dinh chinh xac vi tri caa
ting mo to. Ta nhan gitr nat SET, sau d6
nhin nat 1 hodc 2 dé luu tin hiéu tir cac cam
bién vao ecu.

Pé hién thuc hé théng dién diéu khién
tuya ghé trén xe 6 t0 doi mdi, md hinh hé
théng ghé dién tu dong duoc thiét ké véi dﬁy
da chtic nang cua néd: Front-Rear Vertical,
Slide control; Reclining control; Lumpar
support control. Tat ca v6i bd nhd Seat
memory, nham tao tién nghi tdi da cho nguoi
lai xe.

Qua trinh hoan thanh mé hinh dya trén
tinh toan chon loc linh ki¢n vi xtr 1y, 1ap trinh
va cic loai cam bién phu hop: (-theo
Inventor: William E. Vergin: Memory Seat
Module Having Integrated Sensors)

MEGA 2560 i

AN AN R TN e

DCDC
MP2307!

Hinh12. Cac chdn nang luwong trén Arduino
Mega 2560

Kha nang lam viéc cta mach Arduino
Mega 2560. Mach Arduino Mega 2560 su
dung dong vi xu ly 8-bit megaAVR cua
Atmel 1a chip ATmega2560. Dong vi xtur 1y
nay cho phép lap trinh cic ung dung diéu
khién phirc tap do duogc trang bi cdu hinh
manh véi cac loai b0 nhd ROM, RAM va
Flash, cac ngd vao ra digital I/O trong d6 co
nhiéu ngd c6 kha nang xuét tin hiéu PWM,
cac ngd doc tin hiéu analog va cac chuin
giao tiép da dang nhu UART, SPI, TWI
(12C).

MJi phan trong sd 54 chan ky thuat s6
trén Mega cé thé dugc st dung nhu mot dau
vao hodc dau ra, st dung pin Mode(), digital
Write(), va digital Read() chire ndng, chung
hoat dong tai 5V. MJi pin c6 thé cung cip
hodc nhan dugc t6i da 40 mA va c6 mét dién
tré kéo 1én bén trong (ngat két ndi theo mic
dinh) 20-50 kohm.

Mega 2560 c6 16 gif?lu vao analog, mdi
chan trong so0 do cung cap 10 bit dd phan giai
(tirc 1a 1024 gia tri khac nhau).

Mach Gigm Ap LM2596

Hinh 13. Mach giam ap LM2596

chieu dong dién

IN- :
l ¢ - diu vio

our-
diura - = O B
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Cac cam bién
Cdm bién siéu am SR04

Hinh 14. Cam bién siéu ém

Cam bién siéu am SR04 hoat dong bang
cach phat 1 tin hi¢u siéu am (tan so 40 kHz

Bién tro xoay

Bién tro xoay khi két ndi voi mach
Arduino:

BO tri cac cam bién trén mo hinh:

3 sV Vin
Power
= RST D13 f—
— AREF D12
Arduino  on P
plo
. - _PWM
~ Bien tro bs

os |—
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Hinh 15. Bé tri bién tré trén mé hinh

M@ hinh hé thong ning ha ghé diéu khién
vi xur ly:

Puoc thiét ké sao cho co kich co gon, hop
1y, co thé hoat dong sinh dong, dé dang diéu
chinh, stra chita. sinh vién c6 thé kiém tra cac
thong sd cua hé théng dé danh gia, chan doan
, do kiém hé théng....

Mo hinh c6 thé thuc hién ding céac chuce
nang cua mot 6 to hién dai:
- Front Vertical: up/ down
- Rear Vertical: up/ down
- Slide control: front/rear
- Reclining: front/rear
- Lumpar suport control

- Va Seat memory.

g Jﬁgﬁ.

e & .o os

|

Hinh 16. M6 hinh h¢ thong ndng ha ghé diéu
khiéen vi xu ly
4, KET LUAN

Mo hinh déap Gmg duoc cac yéu cau vé k§
thuat, tinh su pham, tinh tham my. Vi vay
day sé& 1a co so dé dap ung cho nhu cau dao
tao ctia nha truong, ciing nhu nhu cau cia xa
hoi.

No6i dung dat dugc mot s6 két qua nhét
dinh dem lai nhiéu y nghia vé mat khoa hoc
va thyc tién. Noi dung duge hé thong tir cac
tai liéu chuyén dé ma chung t6i di tim hiéu.
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V6i ndi dung co ban nhung kha day du, dap
ung dugc nhu cau dat ra ctia mot tai ligu.

Mong trong twong lai mo hinh s& dugce hoan
thién va phat trién hon, dé cho sinh vién dé
dang ti€p can hon trong thoi gian hoc tp.

Mo rong tich hgp mo hinh cung vo1 mot
vai hé thdng dién than xe khac giup cho cac
mo hinh hé théng thuc tap dién than xe hoan
thién hon.

Vi nén cong nghlep 6 t6 Viét Nam con
non tr¢ nhung day tiém ning, cung véi su
phat trién khong ngimg cua phuong tién giao
thong. Han dang rat can mot ngudn nhan luc
to 16n ¢ trinh d6 ky thuat cao. Vi vay, kinh
mong Nha nudc can ¢ chinh sach phu hop
trong cong tac dau tu phat trién phuong tién
va thiét bi day hoc dé dap ung nhu cau thiét
thuc nay.
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