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Loi néi diu:

PLVN 392 : 2023 do Ban k¥ thuat do ludng TC 5 “Phuong tién do dién t” bién soan,
Vién Po ludng Vit Nam d& nghi, Téng cuc Tiéu chuén Do lwong Chét luong ban
hanh.
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Hé théng tao téc dd chudn — Quy trinh hiéu chuan

Reference Speed Generators — Calibration procedure

1 Pham vi ap dung

Vin ban k¥ thuat nay quy dinh quy trinh hi¢u chuin hé théng tao tdc d6 chun c6 pham vi
tao tbe do (0 + 150) km/h va sai s6 cho phép 16n nhdt + 0,2 km/h, duge dimg dé kiém
dinh phuong tién do kiém tra toc do phuong tién giao thong.

2 Giai thich tir ngir

Céac tir ngit trong van ban nay dugc hiéu nhu sau:

2.1 Hé thbng tao tdc do chudn (Reference Speed Generator): 12 he thdng bing chuyén
chuyén dong véi téc do xac dinh

2.2 Phuong tién do khoang thoi gian (Time interval counter): 12 phuong ti¢n do dd
chénh l&ch thoi gian ctia hai tin hidu dién duge két néi véi hai ddu vao cla thiét bi.

2.3 B thu phét laser: 1 b thiét bi c6 thé chuyén ddi tin hiéu laser nhan duge thanh tin
hiéu dién, bao gdm mot bo phan phét laser va mot dibt quang.

2.4 DUT (Device Under Test): hé théng tao téc d chuin can higu chuén.
3 Céc phép hiéu chuin

Phai 13n luot tién hanh céc phép hiéu chuin ghi trong Bang 1.

Bing 1
TT Tén phép hiéu chufn Thieo dies, me:cita
quy trinh
1 Kiém tra bén ngoai Tl
2 Kiém tra k¥ thuét 1.2
3 | Kiém tra do ludng 7.3
4 | Uéc luong d6 khong dam bao do 8







4 Phwong tién hiéu chuén
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Cac phwong tién ding d& hiéu chuén hé théng tao téc do chudn duge néu trong Béng 2.

Bang 2
Tén phwong tién Pic trung ki thuit do lwong AE dung Clto
TT \ X yon Z £ diéu muc cia
diing de hiéu chuan €0 ban So
; quy trinh
1 | Chuin do hromg
11 Phuong tién do Pham vi do: 10 ns + 999 s 72.73
" | khoang thoi gian D6 chinh xac: <6x10° B
1.2 }le'llg ?:8;;@01}11?;“ Pham vi do: > L Tid
b e P chinh xéc: <3 mm '
cam tay
2 | Phwong tién do khac
- Pham vi do nhiét d3: (0 + 50) °C;
D§ phén giai: <0,1 °C;
ven B wik Do chinh x4c: 0,5 °C.
Nhiét am ke ) 5,6
' - Pham vi do d6 am: (20 = 90) %RH;
Do phén giai: < 0,1 %RH;
P6 chinh xac: <3 %RH.
3 | Phwong tién phu
M4y hién séng Bing théng dén 200 MHz 6

Chit thich™: L Ia khodng cdch giita 2 bg thu phdt laser néu trong Muc 6 ciia quy trinh nay.

5 Diéu kién hiéu chuan

Khi tién hanh hiéu chuén phai dam bao méi trudng hiéu chudn va cac diéu kién sau day:

- Nhiét do: (23 = 5) °C;

- D0 am: < 85 %RH va khong dong suong;

- Céc phuong tién dung hiéu chufn phai dugc dit cach xa DUT dé dim bao khoang
céch an toan theo quy dinh trong hwéng dan van hanh. Sir dung céc cép néi dai dé ndi
dén cac bd thu phat laser duoc gin trén khung ctia DUT;

- Hé théng phai dugc tiép dja an toan.
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x . L. R
6 Chuan bj hiéu chuin
Trude khi tién hanh hiéu chuin phai thuc hién cac cdng viéc sau day:

- DUT phai duge l4p dit va dinh vi chic chin theo huéng din van hanh cta nha san
xuét;

- DUT phai dat trong méi trudng hiéu chudn it nhat 1 gio, duoc cép ngudn theo dic
trung k§ thudt va quy dinh ctia nha san xuét;

- Céc phuong tién hiéu chuan phai duge cip dién, lam 4m may theo déc trung k¥ thuat
va quy dinh ctia nha san xuit;

- C6 dinh vi trf hai bd thu phét laser trén phan khung ctia DUT sao cho khoang cach
gitta chung 1a L (Hinh 1); vj tri ctia hai b thu phét laser cach hai ddu bing chuyén
khoang 0,5 m hozc theo hudng dan van hanh hé thong (néu cé);

{ ‘(Iur- AT AT WIS E R AR A R S T W TR BTN RN R R pan ---rh |

B6 thu phéat B¢ thu phat

laser 2 4 i i i P L |-;| laser 1

EEE=

. s & - 2 s A
Hinh 1. Vj tri gan cac cim bién laser

- Str dung may hién séng kiem tra tin hiéu dién 4p ra tir hai bd thu phét laser, dam béao
khong virot qua gidi han dién 4p dau vao clia phuong tién do khoang thoi gian.

7 Tien hanh hi¢u chuan
7.1 Kiém tra bén ngoai
Phai kiém tra bén ngoai theo cic yéu céu sau:

- DUT phai ¢6 day di cdc bd phan, nhan hidu, hing san xuét, s§ san xudt, cAp/do
chinh x4c, tai liéu huéng dén sir dung;

- Céc cOng téc, phim, nim didu chinh, dén hién thj trén DUT hoat ddng binh thudng.

5 74
/
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7.2 Kiém tra ky thuit

Phai kiém tra ky thuét theo cac yéu cau sau day:
- Véan hanh DUT theo huéng dan sir dung,

- Hé théng phai hoat dong binh thuong.

7.3 Kiém tra do lwong

Hé théng tao téc d6 chuan duge kiém tra do ludng theo trinh tw ndi dung, phuong phap
va yéu ciu sau day:

- Po khoang cach L bing phuong tién do khoang céch laser. Thyuc hién do 10 lan. Ghi
két qua vao Bién ban tai Phu luc 1;

- Két ndi diu ra cta hai b thu phat laser vio 2 ddu vao clia phuong tién do khoang
thoi gian. Po khoang thoi gian bia phan xa gin trén bang chuyén di qua hai bo thu phat
laser (Hinh 2);

- Dt ngudng trigger cic diu vao ciia phuong tién do khoang thoi gian bing % dién ap
ra cia b thu phat laser.

Phuong tién do
khoang thoi gian

DUT

Hinh 2. So' db kiém tra do ludong

- Cai dit tbc do trén DUT lan luot tai 40 km/h, 60 km/h, 80 km/h, 120 km/h. Tai mdi
diém cai dit, chd gid tri do khoang thoi gian trén phwong tién do khoang thoi gian 6n
dinh:

o Poc va ghi khoang thoi gian hién thi trén phuong tién do khoang thoi 10 lan vao
Bién ban tai Phu luc 1;
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o Poc va ghi téc ¢ hién thi trén ddng hd do téc d6 cia DUT 10 1An vao Bién ban tai
Phu Iuc 1.

- Tt cac két qua do khoang céch va khoang thoi gian, xéc dinh gi4 tri téc d6 chudn trung
binh va téc d6 trung binh hién thi trén DUT tai mi diém cai dat va tinh toan do khong
dam béo do tai méi diém theo Muc 8 — Uéc lugng do khong dam bao do.

s A LA ~ . Re g0k [ - .
- Sai 80 toc d tai moi dicm hiéu chun duge x4c dinh nhu sau:

—_— — Lmeﬂs
Av; = Vpyr; = Vref, = Vpur, — —— (1)
Trong do:

r A LA A 9 o g0 A A A o
Av;: sai s0 toc d§ ctia DUT tai diém hiéu chuan thir 7;

Upyr, : toe d6 DUT do duge trung binh tai diém hiéu chuén thi 7;

Uref, - toc d6 chudn do duoc trung binh tai diém hidu chudn tha #;

Limeas: gia tri trung binh phép do khoang cich gitta hai cam bién laser;

tmeas;" gid trj trung binh phép do kh odng thoi gian tai diém hidu chuin thir .

8 U6c lwgng d§ khong dam bio do
8.1 M6 hinh todn hoc
AV = Vpyr — Vpey = Vpyr _% )]

Trong do.

vpur : 12 toe d6 cua hé théng tao tdc dd chuln;

Vyer: 12 toc d6 chudn do duoc;

L: 1a khoang céch gifta hai cam bién laser;

: 1a khoang thoi gian dé bia phan xa di qua hai cam bién laser.
8.2 Cic thanh phén d¢ khéng dim bio do
8.2.1 Dj khong diam bio do cita dong hé do téc dp

u(vDUT,i) = Juz (UDUTmeas,i) +u? (UDUTT"ES) +u? (vDUTmaP) )

Trong do:
u(vpyr,): 1a d6 khéng dam bao do ctia ddng hd do téc d6 ctia DUT tai diém hiéu
chuén tht 7;
»
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u (UDUT e L.): la do khong ddm bao do xac dinh tir sy tdn man cua két qua do
téc do cia DUT tai diém hiéu chuan thi i;

u(vpyr,,,): 1a d6 khéng dam do do d6 phan gidi cta dong hd do tc do cia
DUT;

U (Vpurimg,): 14 d0 khong dam do do d6 khong déng déu tbe do trén bang
chuyén (theo tai liéu k¥ thuét cia DUT (néu c6), hogic ¥ d6 chinh x4c ctia DUT).
8.2.2 Dg khong dam bdao do ciia phép do khodang cdch
u(l) = \[uz (Leere) Fu? (Lyes) tu? (Lar) 4)

Trong do:

u(L): 1a 36 khong dam bao do cia phép do khodng céach;

U(Lgere): 12 d0 khong dam bao do chudn ciia phuong tién do khoang cach laser
(theo gidy chimg nhan hiéu chudn);

U(Lyes): 12 @0 khdng dam bao do do d6 phan giai cia phuong tién do khoidng
cach laser;

u(Lyr): 12 d6 khong dam bao do do sy gifn nd nhiét phan khung cta hé thong
tao toc d6 chudn.

8.2.3 D} khéng dim bio do ciia phép do khodng thoi gian

u(ti) = uz (tcert) + uZ (taging)'l'uz (ttemp) + uz(tmeas,i) (5)

Trong do.

u(ty): 1a d6 khong dam bao do ctia phép do khoang thoi gian tai diém hiéu chun
tha 7; l

U(teere,): 12 d6 khong dam bao do chuin phuong tién do khoang thoi gian (theo
gidy ching nhan hiéu chuin);

u(tagmg,i): 1a d6 khong dam bao do sy gia hdéa cua phuong tién do khoang thoi
gian (theo huéng din st dung may do khoang thdi gian);

U(tromp,i): 12 @0 khong dam bao do do khong 6n dinh nhiét do cta phuong tién
do khoang thoi gian (theo huéng din sir dung may do khoang thoi gian);

U(tmeas, ) 1a @0 khong dam bao do x4c dinh tir sy tan man clia phép do khoang thoi
gian.
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Céc thanh phin d6 khéng dam béo do khac ctia phép do khoang thdi gian nhu d6 khéng
dim bao do do d6 phan gii, mirc trigger cac dau vao, do d¢ chénh léch gitta cc diu
vao, do df tré cdc cép do...1a khéng dang ké (nho c& ns), duoc bd qua trong qua trinh
tinh toén.
8.3 D) khong dim bio do chuin tong hop
D0 khong dam bao do chuén tong hop tai mdi diém hidu chun u(Av;) duoc x4c dinh tir
cac dai lwvong dau vao khéng twong quan nhu sau:
3

w2 (8vy) = ko (L) u () ©

Trong do:

x;; 12 dai lugng dAu vao thir j tai diém cai dit tha 7.

Tir (2) va (6):
dAY \2 I A2
) = 2 . I 2 ——r. 2(+.
)= (22 )+ (222) w0+ (22 s
_ \}cguZ(va)+cgu2(L)+cg.u2(ti) )
Trong do:

¢y, ¢, ¢ 12 cac hé s6 nhay twong tmg v6i d6 khong dam bao do ciia phép do téc
do, do khoang céch va do khoang thoi gian.

=1 (8)
ad 1

gy e )
ad L

8.4 P9 khong dam bao do mé rong

U(Av;) = k x u(Avy) (11)
V6i hé s6 phi 1a k = 2, db tin cay 1a 95 %.
Téng hop céc thanh phén d6 khong dam bao do phép hidu chun néu trong Bang 3.
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Bdng 3
Tong hop cdc thanh phin d9 khong didm bio do
Cic thanh phin I & 3 & H& s6 nhay
LT do khong ddm bdo do KY higu Phiin b ¢
1 | Do I(hﬁpg dam bao do cua u(vVpyr) - 1
dong ho do toc do 2
1.1 u(vD UTmeas) Chuéan 1
1.2 u(VDUTreS) Chit nhﬁt 1
1.3 u(vDUTmap) - 1
Do khoéng dam bao do cua 1
2 phép do khoang cach u(L) T
2.1 U(Lgere) Chuén 1
2.2 U(L,(s) Cht nhat 1
2.3 u(Lyr) - 1
3 D6 khong dam bao do cua L
phép do khoang thoi gian u(®) ) 87
3.1 U(tere) Chuédn 1
32 u(tage) Chit nhat 1
33 u(ttemp) Chit nhét 1
34 u(tmeas) Chuén 1
Do khong dam bao do chuén 1,2 L\2
tbng hop: u(Av;) u@w) = [t +(5) ww+(-z) wo
D¢ khéng dam bao do m& rong _
(6 tin cay 95%): U(Av;) Hidw) = 2 K ully)

9 Xir ly chung

9.1 Hé thong tao tdc d6 chudn sau khi hiéu chudn, néu tai tat ca cac diém hiéu chuin
dam bao yéu clu (U(Av;) + | Av; |) < 0,2 km/h thi duge cip chimg chi hiéu chuin (tem
hiéu chudn, gidy chimg nhén hiéu chuin) theo quy dinh.

9.2 Hé théng tao tdc d6 chuan sau khi hiéu chuén néu mot trong cac diém hidu chuin
khéng dam bao yéu ciu (U(Av;) + | Av; |) < 0,2 thi khong cép chimg chi higu chudn
m&i va x6a dau hiéu chudn cii (néu co).

9.3 Chu ky hiéu chuén ctia hé théng tao toc d6 chuan: 12 thang.

10




Phu luc 1

Tén co quan hiéu chuin BIEN I?SZ\N HIEU CHUAN

................

............... SO i

.................................................................................................................

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: Pat O Khoéng dat [
2 Kiém tra ky thuit: Pat O Khoéng dat [

3 Kiém tra do lwong:

thu phat laser
(m) (km/h)

Khoing cich Toc d9 cai dat

giita hai b§ 40 km/h 60 km/h 80 km/h 120 km/h

Vpurt t(s) Vpur t(s) Vpur t(s) Vpur t(s)

(km/h) (km/h) (km/h)

Sai 50 toc dd (km/h)

U

(k=2;95%CL) (km/h)

UW)*HAv| (km/h)

Két luén:

.............................................................................................................

Nguwoi soat lai Ngwoi thue hién

11




Phu luc 2

Vi DU THAM KHAO

1. Hiéu chuin hé thdéng tao tdc d6 chudn Model: KRISS-RSG-3, Hang san Xuat
Daesangtech co., Ltd.

2. Chuén dugc st dung:
- Phuong tién do khoang thoi gian: Model 53131A, hang san xudt Agilent
| - Phuong tién do khoang cach laser cam tay: Disto D2, hang sin xuét Leica

3. Hai bo thu phét laser dit c4ch nhau 10 m. Khoang thoi gian danh dinh theo cac tdc
d6 cai dat nhu sau:

Téc d6 cai dit trén hé théng tao toe dd Khoéng thoi gian do dwoc
chuin (km/h) danh dinh (s)
40 0,90
60 0,60
80 0,45
120 0,30

4. Tinh sai s6 téc do va d6 khong dam bao do md rong twong tmg tai diém higu chuan
80 km/h duoc xéc dinh nhu sau:

4.1 Két qua quan tric gbc tai diém hidu chuan 80 km/h dwoc ghi lai nhu sau:

Khoang cdch giita Téc d6 cai dit 80 km/h
Lan do hai b thu phit laser
(m) Vpur {
1 9,998 m 79,8 km/h 0,450388 s
2 9,998 m 79,8 km/h 0,450400 s
3 9,998 m 80,0 km/h 0,450397 s
4 9,998 m 79,8 km/h 0,450392 s
5 9,998 m 79,8 km/h 0,450391 s
6 9,998 m 79,8 km/h 0,450378 s
7 9,998 m 80,0 km/h 0,450402 s
8 9,998 m 79,8 km/h 0,450375 s
9 9,998 m 80,0 km/h 0,450378 s
10 9,998 m 79,8 km/h 0,450411 s
Trung binh 9,998 m 79,86 km/h 0,4503912 s

12




4.2 Sai s6 van tdc tai diém hiéu chuin 80 km/h:
Loas 9,998 m x 1073

=7986 ——7=03917 5
3600

4.3 X4c dinh d6 khong dam bao do tai 80 km/h: (xem trang sau).

Avso = vDUTl = = —0,055 km/h

meas;

5. Tai diém hiéu chudn 80 km/h c6:

(U(Avy) + | Av; [) = 0,099 + 0,055 = 0,154 km/h < 0,2 km/h, dat yéu ciu k§ thuat do
ludng.

13
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