NGHIEN CUU - TRAO DOI

XAY DUNG GIAI PHAP CHAN BOAN O TO TREN DA NEN TANG
BANG MAY TINH CON ORANGE PI 3B

BUILDING A CROSS-PLATFORM CAR DIAGNOSTIC SOLUTION USING ORANGE
PI3B

ThS. Nguyén Pirc Trung
Truong Pai hoc Giao thong Van tai

TOM TAT

Trong chan dodn 6 16, ddc biét chan dodn hé théng co dién tir, thiét bi chan dodn OBD la
thiét bi khong thé thieu dé khoanh viung hw hong, cung voi phan mém chan doan - co so dir liéu siwa
chita giup dinh huong swa chita va dwa ra phwong an swa chita hop [y.

Ket qua cua bai bao co y nghia lom voi ky thudt vién swra chira 6 to, ddac biét doi voi cac gara
ngoai do ho co thé sw dung nhiéu thiét bi ca nhan khac nhau, nhiéu nén tang dé truy cdp va chan
dodn 6 to.

Tw khoa: OBD2; Orange Pi.
ABSTRACT

In car diagnostics, especially mechatronic system diagnostics, OBD diagnostic equipment
is an indispensable device to localize damage, along with diagnostic software - repair database to
help orient repairs and provide reasonable repair plans.

The results of the topic are of great significance to car repair technicians, especially for
outside garages because they can use many different personal devices, many platforms to access
and diagnose cars.

Keywords: OBD2; Orange Pi.

1. PAT VAN PE Muc tiéu cta bai bao la dua ra mot giai

phap giup ky thuat vién 6 t6 c6 thé truy cip

Trong chin doan, stra chita hodc tham thiét bi chin doan dé thuc hién dich vu 6 to

chi bao dudng cac hé théng co dién tir trén 6 t6 béng nhiéu thiét bi khac nhau chfmg han nhu

hién nay, viéc st dung may chan doan 1a thiét laptop, dién thoai, may tinh bang... dé phuc vu

yéu. Chang han nhu: doc, x6a ma 13i, reset cam stra chita 6 t0. Giai phap st dung nhimng thiét

bién vi tri buém ga sau sua chira. bi san co, hodc voi gia thanh ré dé cho cac gara
stra chita nho ciing c6 thé ap dung duoc.
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2. CAC CHE PQ CHAN POAN OBD2

- On-Board Diagnostics (OBD) la h¢
thong tu chan doan trén 6 t6. Pay 1a mot hé
thong gdm ca phan cimg gom cac cam bién,
mach ty chan doan... va phan mém - chuong
trinh duoc nap vao trong hé théng diéu khién
dong co 6 6, giup cho ECU diéu khién dong
co ¢6 thé ty chan doan dugc hu hong trong qua
trinh khai thac va str dung.

- Theo [1], hi¢n nay OBD2 chia lam 10
ché do:

Maode $01 - Request Live Data

Mode $02 - Request Freeze Frames

Mode $03 - Request Stored Trouble Codes

Mode $04 - Clear/Reset Stored Emissions Related Data
Mode $05 - Request Oxygen Sensors Test Results
Mode $06 - Request On-Board System Tests Results
Mode $07 - Request Pending Trouble Codes

Mode $08 - Request Control of On-Board Systems
Mode $09 - Request Vehicle Information

Mode $0A - Reguest Permanent Trouble Codes

Hinh 1. Ché d¢ chédn doan OBD2

+ Ché d6 01 1a ché do yéu cau dir lidu
chan doan. Khi may chan doan yéu cau ché do
01, hé théng tu chan doan trén 6 to can cung
cip cac dir liéu bao gdm: dir liéu cam bién -
chfmg han nhu nhiét d6 nudc lam mat, dir li€u
ché do diéu khién - chang han nhu ché d6 vong
lap dong (diéu khién nhién liéu dya trén phan
hoéi cam bién oxy)... va mot s6 thong tin khac.

+ Ché d6 02 1a ché d6 yéu cau dir liéu
luu tire thoi. Dit liéu luu tire thoi 14 dit liéu luu
khi ma 13i x4y ra va luu vao hé théng. Viéc truy
cap dir liéu luu tue thoi gitp k¥ thuat vién xac
dinh duoc thoi diém, va diéu kién xay ra 16i.
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+ Ché @6 03 1a ché d6 yéu cau hién thi
ma 16i. Pay 1a mot trong cac ché d6 duoc su
dung nhiéu nhat. Khi hé théng tuw chan doan
phat hién ra 15, hé thong tu chan doan phai co
kha nang luu lai code 16i ké ca khi khoa dién
duoc tit trong thoi gian dai. Phai c6 kha ning
bdo den check khi dong co lam viéc va hi¢n
duoc ma 16i khi may chan doan yéu cau chung.

+ Ché d6 04 yéu cau hé thong tu chan
doan co6 kha ning xo6a céc dit liéu chan doan va
code 13 lién quan dén khi xa. Ché do nay gitp
cho hé thdng tu chan doan c6 kha ning x6a 16i
khi dugc yéu cau tir may chan doan.

+ Ché d6 05 1a ché do yéu cau dir lidu
lién quan dén kiém tra dén cam bién oxy.

+ Ché do 06 yéu ciu hé thong diéu
khién dong co c6 kha ning thong bao cac két
qua kiém tra on-board khi duoc yéu cau cua
may chan doan.

Céc kiém tra onboard bao gdm ca cac
bd gidm sat lién tuc va bd gidm sat khong lién
tuc. Khi céc b giam sat nay chay hoan thanh
ma két qua kiém tra bi “fail” s& khién cho hé
théng diéu khién dong co luu ma 16i va lam
sang dén MIL.

+ Ché d6 07 yéu cau may chan doan co
kha nang luu lai va hién thi ma cho.

+ Ché d6 08 yéu cau hé thong tu chan
doan phai co kha nang kich hoat thanh phan.
Ché do nay 1a mot su b sung cho ché do 01,
ché d6 03 va ché d6 06. Ché do nay giup cac ki
thuét vién stra chira 6 t6 c6 thé chin doan nhanh
cac hu hong lién quan dén co cdu chap hanh
bang cach thir kich hoat chung trén may chan
doan.
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+ Ché d6 09 yéu cAu hé théng tu chan
doan luu gilr thong tin xe. Thong tin nay bao
gdm s6 nhan dang xe (ma VIN), s6 phin mém,
phién ban hiéu chinh phan mém... Cac dir liéu
nay sé& dugc cung cap khi may chan doan yéu
cau.

+ Ché d6 10 hay ché d6 0x0A 1a ché do
duogc bo sung theo tiéu chuan OBD-2 md rong.
Ché d6 nay yéu cau hé thdng tu chan doan 6 t6
¢6 kha nang luu va hién thi nhitng ma 161 khong
thé xo6a dugc.

3. GIAI PHAP THIET KE HE THONG
CHAN POAN PA NEN TANG

3.1. Khai niém

Chan doan da nén tang duogc hiéu la
chan doan ma c6 kha ning thyc hién khong
phai trén mot thiét bi gin v6i nén tang duy nhat,
ma c6 kha nang thuc hién chan doan trén nhiéu
thiét bi, sir dung cac nén tang khac nhau.

Cac thiét bi chan doan hién nay, bao
gdém 1 dau doc, va 1 thiét bi diéu khién. Thiét
bi diéu khién 1a 1 may tinh bang hodc 1 may
tinh c4 nhan c6 chuong trinh phian mém chan
doan cai 1én né. Chuong trinh duogc viét ra boi
mot hodc vai ngén ngir 1ap trinh, sau do duoc
bién dich ra va chi chay trén mot hé diéu hanh
duy nhét. Nguoi dung khong 6 lya chon cai ra
cac hé diéu hanh khac, ciing nhu thay may tinh
bang di theo dau doc.

3.2. Uu diém ciia chin dodn da nén tang
- C6 thé st dung nhiéu thiét bi ca nhan
truy c@p dé chan doan, khong gidi han hé dieu

hanh.

- Vi thiét bi chan doan da nén tang co

mot thiét bi 1am server chan doan - phan mém
cai hoan toan 1én né nen hoan toan khong gay
nén xung dot phan mém nhu cai trén thiét bi ca
nhan.

- Thiét bi ca nhan khong yéu cau cau
hinh cao, mién 1a c6 thé cai phan mém client la
co the truy cap.

- Thiét bi lam server chan doan co
cong suit thép, lai hoat dong trén hé diéu hanh
Android nén thuc té khong nhat thiét phai tit
thiét bj khi khong dung.

- Vi str dung thiét bi ca nhan 1a thiét b
client nén khong can & gan xe va thiét bi lam
server chan doan, c6 thé sir dung bat cir dau
trong xuong mién 1a c6 mang.

3.3. Giai phap xay dung hé thong chin doan
da nén ting

Pé minh hoa giai phap chan doan da
nén tang, bai bao sir dung minh hoa trén mot
dau doc chan doan - sau day goi la dau doc X,
phén mém chin doan minh hoa chay trén dau
doc X -sauday goila Y.

a. Trién khai thiét bi phan cieng chén dodn da
nén tang

Hinh 2. Hé thong chan dodn da nén tang xdy ding
trén dau doc X va phan mém chan doan Y
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Phan cing hé thong chan doan da nén
tang bao gom: 1 router wifi Linksys E1700, 1
mach SBC Orange Pi 3B, 1 dau doc X va 1 dién
thoai hodc laptop bat ky c6 hé diéu hanh dé cai
dat duoc phﬁn mém client.

Mach SBC Orange Pi 3B dugc cai
san hé diéu hanh Android, két ndi véi router
Linksys E1700 qua mang wifi, dugc router
cap DHCP. S6 lugng dién thoai hodc laptop
tiy thudc diéu kién xuong, duoc ndi véi router
E1700 qua mang wifi, dugc router cap DHCP.
Mach SBC Orange Pi 3B duoc cai sdn phan
mém chan doan Y va ndi két v6i dau doc X qua
giao tiép Bluetooth.

Khi k¥ thuat vién chan doan, chi can
cam dau doc X vao giéc chan doan 6 to, roi
truy cap vao phan mém chan doan Y qua SBC
Orange Pi 3B.

b. Trién khai hé théong phin mém hé théng
phdn mém chan dodn da nén ting

Chi At Iu:' digu hiinkh
android

¥
Cai dit google play stofe+
gongle service
¥
Cai djt phin mém chin
dodn Diagrone

¥
Cap nhit cor sy dif
ligu Diagzone
I

¥ Phia server

¥
Chi d3t iong dyng Anydesk-
ché df server
|
¥
Setting tai khodn truy c3p tir xa
cho ing dung Amydesk

Cai dat iing dyng Anydesk-
chi dg client

h J
Setting img dung Anydesk- — Phia client

ché di client

Hinh 3. Trinh tw cdi ddt hé thong chan dodn da
nén tang
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Viéc cai dat chia lam hai budc: Cai dat
hé théng chan doan va cai dat phan mém truy
cép tir xa - ché do server, cai dat phan mém truy
cap tir xa - ché do client trén mot thiét bi khach
bat ky dé truy cap chan doan trén may server.

Dé cai dat hé thdng phan mém trén may
server, tién hanh cai dit hé diéu hanh Android
11 trén may Orange Pi 3B nhu huéng dan tir
[2], viéc cai dat dugc thuc hién qua phﬁn mém
SDDiskTool va anh h¢ diéu hanh Android dugc
cung cap tir nha san xuét vao thé nhé Micro SD
32GB.

Dé c6 thé cai dit phan mém chan doan
lén may Orange Pi, h¢ diéu hanh cia may
can Google Play Store va cac dich vu Google
service dé cung cip cac dich vu can thiét cho
phin mém chan doan chay. Tuy nhién, anh
hé thong Android ciia Orange Pi nha san xuat
khong cung cip gbi phan mém va céc dich vu
nay. Bai bao str dung giai phap cai dit phan
mém Magisk dé root may tir [3], sau d6 c6 thé
cai dat cac goi phan mém khong dugc phép.

C6 nhiéu giai phap dé truy cap tir xa
diéu khién may Orange Pi, tuy nhién bai bao
chon va sir dung g6i phan mém AnyDesk. Ly
do day la phan mém nhe, c6 phién ban free
cling nhu ¢6 phién ban day du da dugc unlock
hét cac tinh ning. Mot yéu td cuc quan trong
nira dugc xét dén vi day 1a phan mém hd tro da
nén tang. Phan mém hién hd tro tit ca cac nén
tang client phd bién gdm: Windows, MacOS,
Android, IOS, AppleTV, Linux, FreeBSD,
Raspberry, ChromeOS. Viéc chon phan mém
nay lam nén tang truy cip tir xa khién phan
mém chan dodn c6 thé dugc diéu khién boi bét
ctr thiét bi ca nhan, di dong hay c6 dinh mién 1a
thiét bi c6 mot hé diéu hanh,

Khi setting phdn mém truy cdp tir xa
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Anydesk, theo huéng dan tir [4] can chon “Full
acesss” + “Enable Unattended access” dé may
client c6 thé dang nhap ma khong can xac nhan
cua quan tri tr may server. Sau khi tinh nang
nay bat, mot tré ngai k¥ thuat nira gép phai la
hé diéu hanh Android 11 khéng cho phép tinh
ndng nay. Bai bao da dung giai phdp dung ung
dung Shizuku va Apps Ops dé tit no.

3.4. Két qua hé thong chin doan da nén tang
xay dung
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Hinh 4. Mt sé hinh cai dat hé théng chén dodn da
nén tang

Trén hinh s 4, 5 1an lugt 1a mot sé hinh
cai dat va chay thir hé thong chan doan da nén
tang.

e |
Hinh 5. Truy cdp hé thong chan dodn tir mdy tinh
bang

Nhdn xét:

- Nhu vay hé thong chan doan da nén
tang co6 the hoat dong. H¢ thong co6 thé truy cap

tir xa va chan doan mién 1a may client c6 cai
dat phan mém truy cép tir xa Anydesk va co tai
khoan dang nhap.

- Hé théng chan doan da nén tang gitp
cho k¥ thuét vién stra chira 6 t6 c6 thé chan
doan xe vGi bat ctr thiét bi c4 nhan c6 hé diéu
hanh. Viéc chan doan don gian, chi can cim
gidc chan doan 1én 6 t6, cim may tinh SBC
Orange Pi va ding nhap trén thiét bi c4 nhan.

4. KET LUAN

- Bai bdo da tim ra gidi phap st dung
may tinh con Orange Pi 3B giup chan doan trén
nhi€u thiét bi cé nén tang khac nhau.

- Bai bao c6 y nghia trong thyc tién
trong stra chira 6 t6 cling nhu trong dao tao.
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