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Design of Icy Dectection System for Highway Pavement Based on ZigBee
Li Qi, Zhang Shangyu

(Institute of Electric and Information Engineering, Shanxi University of Science and Technology , Xi’an 710021, China)

Abstract; Aimed at relying on the observation of drivers easily lead to accidents on the highway, according to the freezing temperature

and conductivity of ice, combined with the optical transmission characteristics in the ice, this paper presented a new innovative system which

is icy dectection system for highway pavement based on ZigBee. This system can get the ice thickness and ice type by changing the collection
y y g y p g y £ YE y ging

fiber intensity, with temperature and resistance. The design principle of the resistance temperature and light intensity acquisition module is

introduced in detail, the experimental test environment is introduced. After verification, the system can effectively detect the ice thickness

and ice type.

Keywords: road ice detecting system; wedge fiber-optic; ice resistance; ZigBee
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Research on High-precision Embedded Ultrasonic Ranging System

Gao Yunfeng, He Shaojia, Deng Zixin , Shi Liiguang
541004, China)

Abstract: In order to improve the accuracy of ultrasonic ranging, this paper analysis the principle of ultrasonic distance measurement,

(Electromechanical Engineering College, Guilin University of Electronic Technology, Guilin

proposes the solution from the hardware and software in dealing with the main factors affecting the accuracy of ultrasonic ranging -the ambi-

ent temperature and the echo time. On the software by performing the propagation velocity correction at different temperatures in order to e-

liminate temperature’ s influence to ranging accuracy; In hardware, the boost driver transmitter circuit, the amplitude compensation circuit

of echo signal composed by an instrumentation amplifier and the detection circuit composed by an dual comparator has been designed to im-
S

prove the quality of ultrasound and determine the travel time better. Experiment on obstacles between 0. 5 m and 5 m shows that ranging er-

ror of the system can be limited within the scope of 10 mm; Application shows that the system is stable and reliable, and highly accurate, so

the system has certain practical value.

Keywords: boost driver; temperature correction; instrumentation amplifier; amplitude compensation; S3C2440

0 3|5
7 A — R AR A f B T B ELA S fl e 0 4
. RIS S 2 R ) R B BB T . 5 T
S, DT R BT . TR T, BLES A b
SEQL 845 5 A 2 T A I OR B R . SR T BE AT
P R IR R M R B R SR Al o ik
B PRGBS R R R RS R LA FE R 00 0 PR 4 A AT R I
BG5S L AR S R A B 22 1 B 2 k. R
TR T A RS MR R . R S A N 1 T
P2, AR IR B S A
1 RGHEHMRER
AR PR P U e i 0 7 . G DR R G 7 O
) 432 ) (31 8 10 ) 00 5 P B OO AL AR R 0. B B
A B0 R R I MR 2 B RS S, T R R ER
S=wvx*t/2 1)
TR 7 1 12 47 A S T 5 0 B 0 S R K L 5 2 W TR B I
FE PRI 2, 0 P R B S SO L R AL R v RO T
{195 F A R -
v = 10+ 0.607T (2)

WK EHI: 2014 -05-12; {&E AHI:2014 -06 - 30,

E&TB: A d 7R K20 58 4 20w B0 %l s i |
(XJYC2012007),

YEEBIN 987 - B R AL B A EENF
BReEEdl AR R WP,

[ B, R A A S AR I B R RE IR B 3, 3
RORE R WIS . ]k v B S W R I, e mE s, DUBEEE
BSOS R s g L A 4y DU (dB) AT AR R -

L = 4.3 % 2aS (3)

Hi . o HEIEWAR. FiL, Fomibes L g aan i
B (dB) AN

L = 4.3 % act 4

AIUL, R B AR BE 0, R RR A RS L R . A e [
HEAT 0090 0 B M o AT LA SR 3 A o/ 0 B O O O T R DRk [
I8 HSF ) ARG ) 0 S g, 3k 0 4 B0 0 BEORS B 1K B Y

AR, BERUERAEFEQFETHRARRSE. &
SRR B L RS B IR R B RO A B R RS, R
SeEr e 1 s,

| mrwien = s (= g

A o
| mrwmaen ) mons ) R {2 iiﬁ:
%

B IEr 4

K1 RoHaE

2 RGREIT
9 TSI  RE B AR GE AR T S % 7 3 0 B
SN e 1 454 40T HEAT TR B0



< 26 - AP A 5 45

% 23 &

2.1 BFAIFNEER SR BRI

RS I B A S v B S SR BE A i 40 kHz B Ty % fik o
{55, A& TR I B EE Y, A H BRI R A R R Y
WL ik, ABFRBIT T — R AT MAX232 ok 42 % 3K
B . I 555 i R BEOR S BUK oh A AR AR O A LB . D
PRI D5 AR 5 A A2 v % 7™ A 40 kHz J5 3 g i i B OUT
S B T UK S L B R TTL v i A, MAX232 23
TTL-RS232 HSFe i, A m P, Ml E—3~15V
Z I, ARSI, i TR 3~15 V2], i R 2
O R 22 (AR E] —6~30 V 2 [, WKahAE NS THE K
MR . T 40 kHz J7 B {5 A AR B AN IAL 2 B s . sl
RP1., RP2 3 1] LAA3 B8 i 15 45 L 5076 105 e fe 5l
Pl S3C2440 T R AR MY GPGO Al el A P 4 ik . 13
MAX232 Fir 4) i Y T 3 5 v B

1K vee

GPGO O gsT

THR 0uT —0

2% TRI NE555
L™ aw

| pula|

10nF r—

B 2 40 kHz 7 ¥45E 5 R A HL %

MAX232 vce

vee
vl T
V&GN —]1n

3300

voo—1

i

CL- T1-0 TO
C2+ RL.I

C2- RI-0|-
V- 1
1 10 [120 121 {}——o
R2-1 R2-0 Out0
AN
{lgjﬂ,,ﬁwﬁ%a$

B3 JHEmK S

¥

'
-
=)

2.2 BAEIENEE KR EEIRIT

R PR — e AT IR T AT AR S R AU
A L 7 9 T 35 6y 0 (L A A S £ i B 1) 199 £ 5 R B H
PR RS o TAR SCBETE— Bl e A HOR A R 15 S IR
JEE e 2 HL B AR UL L 35 ARG [ 2 A 00 L 8 Sf i 445 5 B R A
(e 35 0 2 o TR I o SR P 38 b 7 3% 114 A A S 3 o ) Y R L B
FEL A I 36 1) A A S I ) 0 5 5 20 3 B RE 408 I 11 RS A 4
A2 A5 R 308 20 326 Ay ek i) o DT 5 ) E — 25 4R I BEORS B H
AR SCBETT AR 5 M B8 B2 HL B T LB e A A PR 0 i Y
IS 1) Wi Y T 3 1 R G M S XL AR O B . Rl —
A T O e AR 12 O v B R AT 55 TR I HL B 5 T
MR AAN T, BA g4, MshREERS . BA
AARMEAS . wi A BT, R PE R 2. 45 WA & Y
e

1) ASCER IR i F0 ) 5 32 A

L908MC, HAE ERk BRI Y R AR 5 R/ Z AR
G BB X AT RO AR B, AR SCBHE T — i i AR R
T R S I BE AN EE LR . S IR B AL B AN 4. vl

FR L e B AR Dh RE B A A G e Sk S B Eh A 2 . Bt
R B KB R 50 K MELT i {28, R3=R4=R5=R6=
10 K, R1=R2=510 K, it G= (1-+2R1/Rg) R5/R3=
(1+2R1/ Rg) (Rg) NEF A% 40 f i pHLMED . RIS, 1
R AR 2E R 20. 4~1 000 AT 98 . TAERT, A8 06 2 A
S 2 [ P ) sk A o A Aot s o 0T EL T R R TN DA ik
KA R, (55 RBUNAMETE K, 2 31 0k 50 5 A [ 35
SR AMER N, B MAXS161 445 1 5 S3C2440 JF K i
A, R B/ R Bkt B0 98 45 O X%k INC LU/ D s 1 it
A 4 i el T S B T A LA

B4 U A R B

2) BULL 55 25 44 o8 ey Tl gl Bsp J) i 00 P, B

B AE 5 2l 5 S IR AMEJE A 5] 0.4~5 V., 2y [H] )k i
] A6 AR T HE S o RS MM 5 S T L A I A
WA RSB ER 0.4 V 55 V 22 [a] iy 9 A HH 22 3
KEME, RRGH 1V M3V, M08 % 00 & o2 9 4 =
S3C2440 = Wik A 5| 9 GPFO fl GPF1, T {ERf, — B I
BERWMAGSHBEERTSEEIEL VA3V, HHEHH K
HLOFRAB] & S3C2440 A, b A8 & 31 Bk A% B9 B[] 25 To i
T1 28k b, Zead 5 1m0 09 B B 43 B, wl LUK DA T 3 W) 59
TR A ] 0 IR R 1 VR 3 VO =AY I A - B T R R
BORMEA R P 56 2500 mit, w7335 [l ks 21 g A J)
JHt=T0— (T1—T0) /2=3T0/2—T0/2, [alJ i [a] &M o f&
WME s .

0.1uF

VCC 50K
'|I':§' +

10K

Out
N\ o

0.1pF L
P 5 Il 6 s ) o
2.3 BREBERKE
AR TSR 5 £k 1R B R )92 B9 DS18B20 i B % 2% 4% it
TIREN R . DS18B20 By DQ. VDD, GND % il 4 5] B 4 3%
B S3C2440 FF & My GPG1, VDD, GND I, [Alm, DQ #—
A 10 KAy Edr Bl . R ENRErRERX 2 #a#s
WAL R 22615, SRR AT/ I R, e T
0] RS BE
3 R BERS AW
KT WAFAZRS, 8 0.5~5 m Z [0 E T PR AT 5
CT 5655 30 70D




