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INFLUENCING FACTORS RESEARCH OF DETECTION
RANGE ON PYROELCTRIC INFRARED SENSOR

ZHANG Ye, YANG Wei, YUE Yuan, XU Wei

(National Key Laboratory for Electronic Measurement Technology ,Key Lab of Instrumentation Science

and Dynamic Measurement , North University of China,Taiyuan 030051, China)
Abstract; To improve the detection range of pyroelectric infrared sensor on the target (the pedestrian) , the passive infra-
red sensor detection system and IR signal were studied. The pyroelectric infrared sensor signal is affected by the perception
parts on the target ( pedestrians) , temperature difference between the environment and objectives, lens size and sections re-
lated to the number. A detection system for testing infrared sensors distance were designed. Experiments showed that after
taking into account several factors which affect the detection range, the detecting distance was improved from 10 meters to

40 meters while keeping the signal level of infrared detection unchanged. Test methods and results offer some guidance and

reference for other similar detection systems.
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Table 1 Fresnel lens detection range

FE

il Sm 10m 15m 20m 25m 30m 40m
MLO002 3.2V 1.6V

8709SM 3.35V 2.7V 1.35V

7706 #1 3.7V 3.7V 2.4V 1.25V 0.9V

8204 7Y 3.7V 3.7V 3.7V 2.65V 2.15V 1.5V 0.8V
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Fig.1  Test method
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Fig.2  Sensor detection window
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Fig.3 IR signal (a)room temperature 15 C (b)room temper-
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4 LEWEIRSW

4.1 ETIHEEREEMIER

Fedge 1 v 7706 %15 MLO02 B4 H 455
L AT R AR 28 5 L s s 2 SR R P 2 .
MLO02 HUJE X Z2 B Y 1] 7706 KU £ X 2 Bl
I SIS BAIE T AV R85 B (X B 2 Bl AR
Bl Bt/ X B /Dl g, A ES By i B 5k
BR B EZX Z B TN ARG R
BEORE , DT i 443000 .

ISR 1 8204 A9 5 HAth = F s B 4400 H A
B H R AT SR OB AR L (B R R IR
BT, RO R B E S TR
5oty , LG PN 200 55 (B A 26 L ML002 RIVR £ % il
1 SEIR IR T R T R 7 B 1B 21 2k 22 i % BN A
K, HEPRITE ; (R AL 20 SRR, BN I B, £ HE .
4.2 ETFRESHRBEEZEMXERSW

P 52 55 S0k AT PR R S H bR TR 2 )R
FEC, BT DAKE I 2R Ge o i

S 2 SRR WATE 70 00 7 R ) N R A AR T
TTIRIR S , 9 S =X 2L MG IR AR I 3R Ge R0 25 B
WK, R T AT LR AT AT



6 1 5K RHESE L T IR L £ M SRR R DN B 8 52 [N 3R 5 451

5 #ig

T 5 AR L 2T AME RS X AR (17 N) R DI R
B, A 1T H AR (A7) BRI IR S
FUbRli B 25 1 L35 B ) T AR X B i A5 PN v A7
TERIEMA N ZR . 25545 FUR L PR B AT 12
XA ISR 2T 9 AR (17 0) #EAT 30, PRk B
WLER) 73 B LA H o P D00 B B 8 s i, R A DA R
e R 0 AR . IR 2 Rk ] JER KB B Y
RPN DX B LA R PR SSE J E AR R A s T e sl
CLAME IR PRI Z G0 0 RN BE B, T 3o At AR
BITEJEA R 5t 1T 4 A% AR5 o AR [ 2
RUPRIN B2 GBI FEAT — 2 98 S A 2 L.

REFERENCES

[1]JI Xin-Ming, WU Fei-Die, WANG Jian-Ye, et al. The ap-
plication of the portable infrared absorption sensor in fire
detection[ J]. Chinese Journal of Sensor Actuators( 205 ,
SN e o8 =i N B8 s R\ & 7 3L E | Ny A N T e
Al s, R BIAREM ) ,2006,3(15) :64—67.

[2]Ho J-J,Fang Y K, Lee W J, et al. The dynamic response a-

nalysis of a pyroelectric thin-film infrared sensor with ther-

mal isolation improvement structure[ J]. TEEE Transactions
on Electron Devices 1999 ,46(12) :2289—2294.

[3]PU Chao-Guang, XIANG Lan. Pyroelectric coefficient meas-
urement for ferroelectric materials [ J]. Infrared and Laser
Engineering (815, 10 2% £k HL A RE LD A PR L 2R 2500
5. LM S5#E T2 ) ,2006,35(6) :771—776.

[4]Lee S, Ha K N, Lee K C. A pyroelectric infrared sensor-
based indoor location-aware system for the smart home[ J].
IEEE Transactions on Consumer Electronic,2006,52(4):
1311—1317.

[5]Liu WG, Sun L L, Zhu W G,et al. Thermal analysis of py-
roelectric infrared sensors fabricated by a flip-chip transfer
method[ J ]. Integrated ferroelectrics,2002,49 (1) ;245—
254.

[6]YU Sheng-Yun, SUN Sheng-Li. The design of multi-wire-
less ilnfrared detectors and intelligent burglary-resisting sys-
tem[ J]. Laser and Infrared( TRz , IMER]. 21 ICLR 41
HMAIVE BB R G BLTT. ME S A5 ) ,2008,4(11)
42—44.

[7]1GU Rong-Ye. A kind of new type moving detector[ J]. E-
lectronic Test (i o k. — F 37 2 19 S R 0 2% FE F il
i®),2007,7(19) .75—78.

[8 ]CHEN Shu-Jing, XIONG Juan. Design and implementation
of a high performance infrared signal detection switch[J].
Modern Electronic Technique( UK, BEUR. —FhEERELT
SME SR KAy T 5 SC . A FHRAK) ,2009,
32(8) :138—139.

(E#447 W)

[6]Ravi Kumar V V, Gorge A, Reeves W, et al. Extruded soft
glass photonic crystal fibre for ultrabroad supercontinuum
generation[ J ]. Optics Express,2002,10(25) :1520—1525.

[7]1LI Ai-Ping, ZHENG Yi, ZHANG Xing-Fang, et al. The
supercontinuum generation in a photonic crystal fiber
pumped at the anomalous dispersion region[ J]. Laser Tech-
nology (FZ P, FB 3L, 5245, 2. JUH (g X Ailiz ot 1
AL AT 7 AR (1 R S . BB AR ) ,2008,32 (1)
50—S51.

[8 ]ZHANG Ming-Hui, ZHU Zi-Min. Study on relationship of
supercontinuum spectral width and wavelength in photonic
crystal fiber[ J]. Optical Instruments (5% B 22 F R, 6
T RRASGET OB 22 8 S K R R TS S FE AR
£5)2007,29(3) :41—43.

[9]Lehtonen M, Genty G, Ludvigsen H. Supercontinuum gen-
eration in a highly birefringent microstructured fiber [ J].
Appl Phys Leit ,2003,82(14) :2197—2199.

[10] Agrawal G P. Nonlinear fiber optics , Third Edition & Appli-
cations of Nonlinear Fiber Optics[ M ]. Elsevier Science,
2001 (AT AR it ER MRS EE RN A,
— R, Abst, L Tl A ) ,2002, 208—211.

[11]JIA Ya-Qing, YAN Pei-Guang, LV Ke-Cheng, et al. Ex-

perimental study and numerical analysis of femtosecon
propagation and supercontinuum generation in highl nonlin-
ear photonic crystal fiber[ J]. Acta Physica Sinica ( 51 JF
DL, BRAE. mARL ML T RO R
R o) A B A R S 8 3 7 A WL ) S 6 F 5 B A
HSTHT. IR ) ,2006,55(04) 1809—1811.

[12] YAN Pei-Guang, RUAN Shuang-Chen, DU Chen-Lin, et
al. Supercontinuum generation in photonic crystal fiber
pumped by femtosecond pulses[ J]. Acta Photonica Sinica
CELROE  BERUER, B A, %5, KRS R I F 6T
TRIGEF B % 23 1 7 2. e F 2 R) ,2003,32(11)
1209—1300.

[13]ZHOU Bing, JIANG Yong-Liang, CHEN Xiao-Wei, et al.
Numerical simulation on propagation of ultra-short laser
pulse in photonic crystal fibers with different group velocity
dispersion parameters| J|. Acta Optica Sinica( JE VK, ZZ7K
S, PRbefs , 5. B RO DK b 7E A TR (0 02 8O 1 A
PAOLET b £ i i B AL S 2 4R ) ,2007,27(2)
324—327.

[ 14 ]Rabin H, Tang C L. Quantums electronics ;A Treatise. vol-
umel -nonliner optics. part A[ M]. New York, Academic
press. Inc, 1975.



