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Design of temperature detection system base on LH878
pyroelectric infrared sensor

Zhao Chunhua, Xu Yuntao, Ning Chunyu
(College of Life Sciences, Changchun Universility of Science and Technology, Changchun 130022, China)

Abstract: A kind of pyroelectric infrared temperature measurement system was designed, which core was the
ATmage32 SCM. It was a non -contact and voice prompt temperature measurement system by using
pyroelectric infrared sensor. It used the pyroelectric infrared sensor to extrat the temperature of the human
body and the DS18B20 to measure the environmental temperature, which could achieve the temperature
compensation to reduce the measurement error. It could be controlled to realize the temperature convertion
and processing, and sent the temperature value to the LCD to display and the voice prompt by the AVR
SCM. Simultaneously, it was added the clock function and overtemperature alarm function to make the design
more practical. The temperature measurement range was from 35-42°C. The measurement time was less than
1s. The temperature measurement system had the advantages of handy use, good flexibility, high reliability,
and had a promotional value.
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Fig.1 Pyroelectric infrared sensor

T IR I 2 R S A Y, BB E 4
SNRETRE R — /NS4, BT A SR AG T 2 A8 1k A R
VI WL I T AR R O — A R A R
Pt — BB RDCFF S AL IMRI AR, K5
2o BRI A8 0 L A, LA RS B R IE
T BARER S 5B 2 25 B,

U=Ko(e, T -&,T,) (1)
b U AR S BB WIm®s o Dy i i 28— R 4%
2 H 8, 5.67 %10 W/(m?- K*) ; &, A B H A5 B 4% 55
s e, F VR B A B R T S WA R IR EE (K) s To Ry
YA JE Bl IR BT IR (K)o

A B — AN BE U L AR 5 A5 5 Ak B R AT A
LIS

DN B AR S K TE 9~10 wm AU ZLAMZ | il i
AR B B4R ST 40 A BE I, {8 Bl o A b I
NIRRT o i T LB AR X A1 & 5 1 215k
AT, AT AT AT Aty BNk 2 (R AE T A, B
PAXE ANARTCARAT 35
1.3 FEEHIER

FEEBEFEAAPA (—) EREMEH, B
OB L 20 AME S5 I S BUE RO AE PIR | PIR J2&
Passive InfraRed W45 , sE 2B s 2L MR, (Z) &
HEERI DX I PN 43R 25 1A BH IXCRTIG IX, i ik A #R0
DX 3R 1) B8 2 W 44 B DAL EE AR AR 207 PIR B 7= A=
A RBELIAME S FEVR B B, A7 00 Bt 16 5
B 1 — A S5 BE R o 20, 1 2 TR

H 1] 2 AT S8 i e U 4, T LA BN E i
T R SR T S, (R s E ST e B R 5
VKBS PR e SRRk |, 18 P8 o
F LA PR SR 7~14 wm BYET AR e ) e



326 ook 1A

% 42 %

I 2 SERHE

Fig.2 Fresnel lens
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Fig.3 Diagram of infrared temperature acquisition module
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Fig.4 Voice module circuit
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Fig.5 Software flow chart
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Fig.6 Main interface
Ay = |
4 18 E

4.1 M=EEERE KR

PR B 2R RO 21 A DN IR ACPE BE 1Y — > T ELAE AR
38 I EL AN ISR YA e BE B 5 DG B RS 2
Pk oR, HRlE BRI, U L0 AN AY ) 43 56
-, AL BN H AR

T R I R ) A, 2T AN A S I B R
JIT 28 358 0O i L 32 B0 T DA B R AR e gl e
KOG AR . BT SEBR gl H An A 2= R AA
JIT LAAE DEAT 58 5 38408 1 DA RO B M, 55 X
T B B AT AME
42 FIRARZENG

XPTFLLAMIR R G, HE AR &8 0 TP &
A 3K . — R H AR AR G X 2150 A
GE =R PO ERIUEAR R TP NS D BN S =g E R 7 FEAR
R RO B AR X S HARLLAMR ST B RS . ZIRAT
RO, —RWH & LR AT T
DYEsix DA T
4.3 INERIR FE X E A B0

B W A i Ak 1 B B 6 0 1 45 2R A AR KN R
M, 2 AR WG4~ J7 T8, B A 35 Ok 52 R e 000 4 ) 00 3 A
PR S 37 W B, 3B R LT R LR ARG, AR R
HEALLAMUEAL 0 R S R it /b, AR, PR IR



328 ook 1A

% 42 A

JE B, AP SR LD AS 7 11 64 4 2 BE ikl
/D A 0l A T I L Y PR P, — O 5 AT
i FEE A M2 o (ELR G SR 0 0 R A G A ) A 5 D
I, ZLAMIN LSRR HR 00 0% s 2 H A HL At 0 A 4 A R
5, 3 I I ST A 7S B3 R s T s S Bt
JEE | S A o B £ AR A A T IR B M

5 & it

-l

WP AR M, SRV IARE R AL RS, 45
AVR & 7 m e RE AR BAS B9 00 A5, B IR 92 A
PR LD AME IR AR R IR R o SR A ATMEL 22 w1
PEREL B ATMEGAS2 St i 1y EAL B SR, fifl
TR BT SR T RS AL RE ) L Dt
o3 R AR 1 H- 125 51 3R £ R A a2 PARE H A% SRR A A1
Yy, AR AL SR B A0 g, O SE I N
JEE I E] PR BT AR TR S B TR B
AR R T RE o 85 e 10 R 26 IR R, ik B b
BEAL, 8 T RE A M7, 9 T A BRI R R E
AP B K, BAARR RS S

SE

[1]  Liu Jiafeng, Shi Hongli, Li Haiyun. Design of thermometer
based on HMS infrared temperature sensor [J]. Chinese
Medical EquipmentJournal, 2011, 32(7): 11-13. (in Chinese)
XMW, A7 B0, ARG 5. HE T HMS 2L AME AR 14 4 il
BT [I]. BEyF A3 4%, 2011,32(7):11-13.

[2] Bi Lijun. Design of the infrared thermometer based on
pyroelectrical p7187 [J]. Modern
Technique, 2007, 259(20): 19-20. (in Chinese)

sensor Electronics

(3]

(4]

(5]

(6]

(7]

(8]

Bemi . —Fh AL T HORR H AL RS p7187 A A IR 1 B 15
T[], FACHL TR, 2007, 259(20): 19-20.

Shi  Zhenshan. Development of noncontact infrared
thermometry for SARS in China [J]. Instrument
Standardization & Metrology, 2003, (3): 10 -12. (in

Chinese)

AR ] AL S A SRR 43 BT 0], A A 28 A v
1k 534, 2003, (3): 10-12.

Wang Youpeng. The design of PIR thermometer based on
ARM microprocessor [D]. Nanjing: Nanjing University of
Information Seience&Technology, 2007. (in Chinese)
FAMS. BT ARM B (4 $ARE B 21 50000 il A (9 BIF R [D]. A
M RE B TR KA, 2007,

Chen Jianfeng, Sun Chongzheng, Wang Pu, et al. The design
of voice prompting device based on PIC single -chip [J].
Computer & Information Technology, 2005, (10): 78-79.
(in Chinese)

MrRetlg, PhatiE, £, 55, 3T PIC B A LA IE & iR
BT[], HAYLSE B HOR, 2005, (10): 78-79.

Igor Pusnik, Andraz Miklavec. Dilemmas in measurement of
human body temperature instrumentation [C]//Science &
Technology, 2009, 09.

Zhu Wenbin,Li Yuren. Design on voice annunciator system
based on ISD4003[J]. Audio Engineering, 2007, 31(6): 34-
36. (in Chinese)

RSO, 22 F 2. FETF 1SDA003 K H B 5 T R R S %
$1[9]. HLA AR, 2007, 31(6): 34-36.

Sun Shijun. The design of the monitor and control system
with voice telephone inquiry and automatic alarm function
[J]. Electrotechnics, 2000, 2: 21-22. (in Chinese)

IR B SR s A i) X B SRE D RE i i s &R
St [J]. B TR, 2000, 2: 21-22.



