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Research of water quality detection system based on FPGA

ZHOU Meng-ran, LIU Fan, NIE Meng-ya
(School of Electrical and Information Engineering, Anhui University of
Science and Technology, Huainan 232001, China)

Abstract: In view of problems that present discriminated methods of water burst source can’t realize
prediction of water burst and has long processing time and high complexity, the paper designed a water
quality detection system which adopts laser induce fluorescence technology and uses FPGA as core
processor. Through on-line detection of fluorescence spectrum, the system can real-timely monitor changes
of chemical components of underground water and rapidly monitor movement precursor of the water burst
source, so as to achieve forewarning of water burst. The test results show that the system has high
detection precision and fast response speed.

Key words: mine water burst; water quality detection; laser induced fluorescence; FPGA; LIF

0 3

i

A oK R T R T SR 22 B B B S 2
JUR 22— VAR RBE SR HORR AR
A W 7 A il T R OR B S E L T E R N T
BN . PR B 58 BE 8™ 58 7K T B 36 3 90 15
BEW TR RHELR Z — o B H K F B 0 5 i
f) 8z — R HED I RAKE ., HRIERKETRZ
PN G IR IK IR T7 3k AN BRE  r ik kb2

s H#5:2013-03-20,

Sy GIS B Mk AR B BT ik R
GEIK KA Z2 I 8 2o % 5% K K B 43 BT R 1E AT 58 K K B
(8 ) 7E S B b kR B 58K B R H iy L I B
b BRI ALK i R LU B 2% . it AR SORT IO
FEHUOEHE (Laser Induced Fluorescence, LIF) 3
AUV LU FPGA Sy %0 Ak 385 83T T 76 0K T K
W ZRGE . % F G ] S IR I R 7K 0 Ak 7 i o A%
A I L AG T A A 32 v g o7 3 AR

EETUE 165 1 AR5 G b0 AR 4 A RS w565 B8 B IO H (51174258) s 30 A AR 2 3 & T H (11040606 M103) s Z A mi i A AR

25T A H (KJ2011A0973)

EZ R JAEAR Q965 —)  LROER A B WL P L AR50 A S 0, 235 1L AL A 35 4 R M D0 L JRE 222 4 s N0 W 4 R 1 F 5T T

P  E-mail : mrzhou8521@163. com,



. 28 . 5 83t

2013 % 39 &

1 LIF HARHEE

WOLT = POt i B & — Al i W e A e Ak i
o e 50 R O RE A8 i L) o P A S BRI 1
TR Tt BB B 1A A DO 0 B LT R R i L
i P 5 B8 G TR ST IR T T IECR AS BT Ik
WURRHOLTE S PO Ik . PO AN TR B A
REZLAN [R] I H A9 2 o 2 5 52 09+ BT LA 3 A o ) Jot
14 5 6 1 2 1 14 B AT B —

AN TR 2 B3 K= B MR K B AR o o 3 A
A, 243N sKaz sl AR AR e . AL B &
A AL S Ak - 38 H AT K S ARG A% il S
BB AR R B M B R A

M H AR K AL AR AR BB T A Cal s
Mg . Cl" %, 7K gs 5 18 WOE IR B9 IRGE T ™ A%
I AN R B 1 7 R PO R AN R L I B
PEE T IO . i T RK KA ZHT & K213
KK AIB K T RS e AR AR AR
LA M K Y B DG AT S I R K
(A 5 W o2 5 e A AR S AT G 31 R K T Y
Hm.

2 Rg@EHEiET

JET FPGA Y 7K ot A6 ) 2 4t 6 144 45 4 an &) 1
JIr 7R

[t ] #50k |
ot bt —— st
A

| bl || FPGA Byl ] ADC sk |

Bl 1 3T FPGA (¥ /K B A I 28 50 1 14 245 #4)

FT FPGA By /K BT 2 48 1Y T4 Jst 38 - 52 g
R 7K v B B9 58 AR 5 o b L 4 i e {5 5 iR AT
Ab BRI L) I i 2 s E B AL LCD | il
ok WA 15 PR 04 7 Ak ke ) W b R K 2 1938 ik
P, 5 S S W 2 7K K R A A2 Ak R K

SR L S, SO VR R i 405 nm B9 )
o BRGFRK A b R POk R PORME S b
TE— P B Bl 22 9 45 1 R 48 1 e 45 20 i i B LK
ik w458 Ho iy S e A e L e R — I K
AT . B — K I TR T i A A R A

8 15 FL A5 5 o PR Ao AR DL R L % I A A T 4 Ak
L6 A ADC #EH R FE R . FPGA St 804 o 17 4b
B, PEH R GRS ML 3K 3h ik v 4
ADC FF iR {55 R FE

2.1 R EN S B%

JEHAFRIAE ) PMTY 2 — Rl 55 6 (5 5 7%
BN BAE S AR . G AT RE A 1) A L X
JHL R A AR R, L HEOR AR S
S5 —FT SR I 1 R 22 X 3 2% CRCRAE B0 (M 1)
SO R, SRR R e O A 2 B
JEHRMIE & R AR SCR T i R B2k .
R SR E T 5 5 A R A i IR E
AL S A5 S, AT LA 5 5. AR SCi
i+ T PMT 425 M %%, FPGA [i1] DAC % 3% 504, R
1 PR YR AR T H R o R TR R K
MR PMT TAEFE RS 7 T
2.2 BMAKIHEHRLH

26 2o B AN K BE BRI O AE S A G A
B R T o R AR S it ADC g iE
PR AR AL B, PR L, 75 R T A5 A 9 LR AIK e
AR VR G U — R R e e B . AR RS
AL B R B 46 Hh, B SR AV A 5 L 22 838 SRR
# OPA129" R f 7 H 1 g % i K 4% OPA177,
e 2 pros .

OPA129
+

B2 BT e it

DL F G T— V7 ot e % 0451 i K oL I
FE 1=V 545 e [ b L 5 T 21 25 32 Y i A R g
2 1) i85 2 — 1~ VL BEL S B 06 58 B P 0 F PR B . £
] ik R H B R B OPAL77, S2ER T B R Mk 39
B R E
2.3 FPGA 3K 3h % ¥ ) # 3

FPGA J A1 v 45 il % A R e nyis 17 Ml
G Ty L S TP e 8 5 g s S 4 )
AR Cyclone 1T &% i) EP3C10E144 FPGA,
FHA 10 320 M HIT.2 DMHHA, AR
Sirp JFPGA W R T NIOS 11 kb RS JTAG $5




2013 5% 9 #

A ERE AT FPGA 9 R FEHem & 4B R . 29

WL A d s 1O OB H B, A SCTE
FPGA #34 I #t47 SOPC %11, #53% Nios 11 Zb ¥ 2%
WK, £ Quartus B F B33 T2 B DL K & 7

SOPC, Ml 2 A& & 88 fr 75 2/ 4 A B, 40 35
PLL fEfg sl oy JTAG P35 6 8% LA K45 1 40 3R
£ E PIO i, FPGA BB THZ KA 3 iR,

clk 0
input
PLL reset [ reset_n output
vee Out_port_form_the ad clk P ™ >ad clk
i t . i t
k[ inpu inclkO frequency: 50.000 MHZ| ad_data_in [ ) 1npu In_port_to_the ad data_in
vee Operation Mode: Normal <0 vee Out_port_form_the_ad_data_out output [ ad_data_out
Clk | Ratio [Ph(dg)DC(%)| | o1 . Out_port_form_the ad_data[7..0] 2224 a4 data[7..0]
{>sd ¢ 1]
Out_port_form_the_em_pulse output { > em_pulse

cO | 1/1 ] 0.00 | 50.00
cl [ 1/1 }-75.00] 50.00
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unsigned long AD_Read(void)
{
int 73
unsigned long Data;
AD_CS=0; // i f# g
AD_Write_Byte(0x00) ;
forG = 05 ¢ << 4; i++)
{
Data = (Data <<<C 8) + AD_Read_Byte();
}
AD CS = 1;
Data >>= 8;

return Data;
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S M ARIE/V BIARE/V | FS WARE/V AR/ V
1 0 0.007 9 6 1.12 1.2315
2 0.52 0.516 4 7 1.32 1.212 3
3 0.65 0.641 0 8 2.21 2.176 2
4 0. 82 0.831 2 9 2.50 2.512 2
5 0. 90 0.911 0 10 3.00 2.999 2
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