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Measurement for smoke efficiency to small scene imaging
with laser implements array

Lu Bin, Lv Junwei
(Control Engineering Department of Navy Aeronautical and Astronautical University, Yantai 264001, China)

Abstract: The laser beam is the most precise and popular instrument to measure the smoke permeate
rate. But in most field testing cases, the scene of laser beam light is too small for the smoke field testing
and the synchronization problem is also unavoidable when it works at scanning way. In order to insure
the measurement precision for the disturbance effect of smoke to the small scene imaging, it introduces
the design of lasers array with multi small power same semiconductor laser after beam homogeneous
enlarge shaping. The relative variety rate of room permeating rate can be measured by the imaging
sensor. It can measure 2.8 mx2.8 m smoke at 113.4 m distance with 3x3 beam homogenous enlarge
shaping laser array during the principle test. The scene of CCD is 10°x10°and the error of relative
variety rate is less than 0.5% when grey level is no more than 230.
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Fig.1 Smoke field testing with laser and laser implements array
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Fig.2 Laser light beam and extension beam with their grey level
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Fig.3 Single laser beam and multi-beam with their grey level

PO A5 K B X8 08 2 00 45 P RT AT P AR 5 3%
(1) A WOCH 2P 5 HF AR W 3Ot
PEFEF KB IT I B RURERIDE h 2 A 28R
BV 5 (O REHES S, AR A SR AT B AR
A s, K RUAAR /I A AR 2 S PR AL TE IR 22 B2 i AR
/N T T RE ) S BRI AN B A DR B T S A 1
Blo (2) (IR R S 8RO L SR 51, 1
TR SE, MBI A —EHE R
B CTERES T AT — 5 339 S0k 1Y) | RE A8 1 B 5 1l
QRN 25 P37 (2 — 5 EL ) B DB BET XAk 75 3k 9 4R
M TE BT OGRS 8 B YA AR 5 5 PR R AR
P00 2P R OR S Ol i R SO AR S RN 2% v
ARG A, BRI 206 oL R 9 d R
PSR —RE B EOR R UCHE R DU AT AT AR
P PR IE DI

2 WtRRR S Th R EEHEN

PO 5 64 Ty 23 1 (R T 95008 5 4R D R o
R, BRI w2 5 DR AR S A A 1 e i R 5 i X A
T ORI ) RO, AR O #4163 Ml s (1]
U5 A A AR RN 45 A P 5 B M 8 E A S 2
R EHE N 38 O A B DRI R R O AR AN
BOLWOE A F . BOLE 5 BRI A% 2 18] /9 R
B AR N R EAT IR AR, AT R AT CCD L1800 A 1
WOCTR IR B ST TS, K 4 Pros A i e

O PR RN (B X CCD A%, o B 4(a) M HE B
5.6 m, &l 4(b)MFEES 11.3 m, HHT Y CCD KM #% %
-4 TR %8 Bl 9.8x1077 W/em?,

= 400
L0 ™" 201
fal [

00

2000

100 .

1I::]IZI et
400

TP """ 2000
(b} [t

4 BRIBOCAS A R BB B AE CCD B i il 2y 4 [ B IR JE

Fig.4 Threshold power value and grey level at different distance

on CCD

fet B A K L IR Py KR A B
HWOLK S AL G %R .
P()=P(Nexp(- | pL) @
Hor
B=knt otk .+ o, (3)
K 0 Ko 0 500 K T 5 B R
FIVHBU R B Y 12 o [ A R T AR e B R oA Sl R
e PO F5 40 7 2 B BN AE L O 2t
3 (4)FT 75
P(X)=Py(A)exp[- 0 (A)L] (4)
S o W KRBERG 6 A, 5 AR IR B vk FE I IE
I,
WOG A R 1Y B 2 ofE D) N AR 4 exp[- o (A)L]
B 75 b B e, X IO R 19 R 9 0 DR E 268 9 G
0~255), Jf-Z: M ML 355 25 780 55 00 30 B B 1 0 D R
P, CAATRE o Py J/ MR T 3 P HO 1L 12
H 28 0 ] A7
P>P (A)>P (A)min™>Prero (5)
2 2P (A P (A 50 514 SO 35 91 45 5 590450
S 0 5 KRR /NI, T B R O
BIA B TIR B BEROCE AL WOE R A
25 0 2 B 584 00 S 0
HRAE P () e 1 P (A T 2 5 I8 90 4 000 25 40
i REURE 1) e RAB RN B /IMEL, 53 ST B A1 Erin 718



1164 Lok A2

% 42 %

VASE S At A T 354 G FEE 6 07 ) 59 1)

_ Esmax_Esmin
r—iGrange (6)
DA F 3000 52 s (X, ) Ak P s TR 6T 07 ) K R
G(x,y)=int E=Eann_ (7)

r

3 HMAREINAEESIEHIERIE

FEFTA BSOS R T B T OG0 R 38 1
PE S PRI R 2 v R B E BB, e A = 4
Mo RV A N 2 () R I A 0 B O R TR
FCA BRI i i o 7 B AR AT R O o A I T
SEATUE ERRSE, RIVRR CRIEO 38 BE 51 14 56 SR7E R
RGN I FE P, RO B B B 5 1% i Ab
FPATIY 5 1), i AT AR AT I B ok Ok
LA E BT 5 T U KA 24
FREMBIE,

A L U5 22 M B 7 O e R e ) B AR AR AL
B & A AR AL B (i exp[- 0w (A)L]ZE /)N, 33 76 X 4
o ) 28 56 35 2o R ok AR 2 R AR

JE S S BTAT AR BRI 25 A (0 e A, Xt Lk
A R L A A T AT LA 5% 25 4 ) AE — 8 T B A 3 R
P OGRS Y AR 3 A MR E A LANER 432 (1)
W90 S S 0 R 23 4k 5 (2) SRR TN SO 51 Y
FEBISIHRAL 5 (3) E AL A5 B AR B A B IE AR R
FHAG Ak B4 A Xof 45 30 (1 PR 347 AR 3 50 2 B A
1E. 5 R ALY 3x3 VG5 KK B 43
i, Horp & 5(a) M HAG A, Bl 5(0)3x3 S ARSI

Bl 5 B JEH 5 3x3 a8 K OIR B4 A

Fig.5 Single beam and 3x3 beam array and their grey level
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