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An Infrared Human Body Temperature Measurement
System Based on ARM

WU Hai-yang, WEI Ji-lin, QIU Xuan-bing
(Taiyuan University of Science & Technology, Taiyuan 030024, China)

Abstract: An infrared human body temperature measurement system based on an ARM processor is
proposed. The system consists of a MLX90615 high accuracy medical digital infrared sensor, an ultrasonic
sensor, an environmental temperature sensor, a master CPU and other external circuits. The MLX90615
sensor collects the infrared radiation from a human forehead and sends it to the CPU. Through tempera-
ture and distance compensation, the forehead temperature value is converted to the corresponding body
temperature and is displayed in a liquid crystal display. The experiment shows that compared with other
systems, this infrared human body temperature measurement system has its functions of environmental
temperature compensation and distance compensation. It can reduce the effect of environmental tem-
perature and distance greatly and can be used to measure human body temperature accurately, quickly
and contactlessly.
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sation; distance compensation

1 7

adil®

W DL K 2009 4F BB HINT 78R 28 7 AT 80 1Y

BT R PR WAT BN I g, R K
PR T B 22 R T A N MR B N A Y BEK
R B FEFE T BT 52| 2003 4 SARS | 2004 456
W #s H EA: 2010-12-13

& REI . 2L MR 2 58 o 21 1 2 5 R ik
PR Y, HR T (R TE 7 5 i R R
HAMERL, b EER, REER. HEH
B AR T E IR, B8UTZHTE

ESWH: VWA ZFT 09 8% £ A F A HTE (20093105)
EERY: XEH (1983-), &, AHZTRA, BEHEE, TERNFXLFNELS W AEAFE . Email: wu23s

0@126.com

INFRARED (MONTHLY)/VOL.32, NO.3, MAR 2011

http://journal.sitp.ac.cn/hw



%32%, H3W a b 35

. B, BOEMACE &g 12,

2 274N iR R B
PR TiEd, BES T3 E

B ) £ ) AR BT EL G DR, B FE A, T e

ML ERS, HEZERZBEK N 0.8um ~ 15pm

FIZLAME S, MmN RS E S KRR

ERRRATFEWES - BRESEES e 0.

E =eoT* (1)

A, BRI EE, BRI AR B B & A
MR AT DR, ALY W/m? 5 e HYR IR T
By o NS - BURKREEG T AWK
R EE, BALY K.

X (1) R, BRI REMEN R, 5
AT R R TR K, MR
AT, SRR A W AR L. DI, KR
214 Tk s W W £ 7 S 1 i O ko k2 T
B RGE, PRALLINUER R GE. LLIME AR A
IR L, WSk AR O AU AT |, 24
Bk B AR L, WO LI R A, T
EREEES W, R (1), LAMERSS 1
HESHN

V,.(T,.T,) = AT} = T}) (2)

ir

X, ACHEBUREE, MR BT
Ky T, ABEROIEG R FRE (AN K),
HZLAMR BRI s T, WSR2
BE (AL K) 5 B B o i A Je e a1 0
E s 0 1 9 27 5 1 B AT 8 B AD 2

3 AR

NARZL SR 7 50 K08 20 41 48 5 IR 3R AT
TR A, B SR B R B F AL MR R
P AR A, FRELIR AR RS, F#E CPU B
JTCAH A SN A A A, HARGAERME 1 57
TR LLAME IR R AR B Sk (1) 21 158 5 7 e
HAES, I HmAR £ CPU BT, @
U2 A% R 4% M) P AR 7 IR AE S A% s e 1 B R A
Yo e SO B R, DU LD AMB IR 5N
KPR, PRETIR AR AR T R R B IR,
FEF ¥ CPU Hor BLXH 8 A I 1% Jk e 8 17 1 B A
2, 1 I BN B R 2 S B IR S, A% R
ET&FEE CPUBILERE, WMHFEER
NS B SRR, NS bl 2 A AR e
3.1 fZEEHH
3.1.1 &R B

ZLHME A i MLX90615 =k B BE F 80740
IME IR, B H LD AN AR R AR . MR T
Kaw., 16 ALEIECEEHAs . KE IS S FE
SR ITH A, HEmmE 2 PR W, a4
PhH HE 5 R A R L1 AR ST R AL S AR S
J& 2 A W P TR 48 22 03 TROK I T8 45 BB
gy, BB S 0 BCFE 5 & FIR/IIR )
HIBESBEEREARFESOESE. P E
SFE AN AT IE AR, AR5 R 2
RIFRRZ G RARAETE MLX90615 N &8 RAM Hft,
DA CPU BT 1 SMBus 8, PWM 757 2 3%
B ZAEREEEG RO AR, BESE. &
HER S R AT AT L & SMBus HE2 (1) 8 F

BPYHH [ g g | LS
Y
U i N o < e R RN B Wiy
A
o s |

K1 ARZLAMUR 2 SUHE I

http://journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.32, NO.3, MAR 2011



36 AN

Ap 2011 4 3 A

SR . TAE R B ) MLX90615ESG-DAA 7£
36 'C & 39 CHy AR B N R o Bk 3 1
+ 0.1 C,
312 A8 B R AR E
TEFEATLLAMINR I, %K 5800 EH b5 2
(i) (1 B B R AR R v, A B AR R N 2ok A%
AR 1) 50% . MLLHME KA 5800 B AR i B
BRI BRI, FF 5848 5 K i 3F A% B A (1 A0
Tk, AR A R AR N F 6% 1 L1 SN I
BRI A R P, T A i BE R A
— P m BRI R O, EAEARZIN AL
MG R R . J7 G X ARG %
FME, O N A FREE S, VL3RR
 LAEEE, KERMNESES A O, K T#
REE B I | X LLSME R AR 2, R SR A
TCT40-60T /R 8 75 I 1% K 45 M B L0 4% iRk 4% 5
NEZ A B, H s 3 frR.
3.1.3 I B EHERE

7 U AEAS R T A% 3 R TR (Hoe
AR 3 FrR), NI TEE X PR B R B BT 4D
£ 7 Z Bk A DS18B20 1 B 5 k4%,
HAERSH/N, #¥RE. BEm. 0S5
5. B0 IR B i o 0 B DT e A 2 28 S A0 0.
DS18B20 i o PN &R B R4, A/D #iE—R
B0k AR, KR R A X B
i, FoR I — S a7 B S R A R oA TR (A
DS18B20 (1) 43 HE R AL 2 12 7, 7] LA & ¥ 58
L R T L

v =331.4 4 0.607T (3)

K, o HEFEESITIEREEE, 2000
m/s; T RHEFWE, BALHT,
3.2 £ CPU

F 5 CPU K A F ARM7 [y LPC2378 fi#
il #% . EHA 512kB Jy N Flash F2 /¥ A #F. 104

T ;
. o OB 9% Fbyen | | SWBus/PWH
1 % ‘ - I’y / ]
| st
¥
G SR L
FrEr R
MLX90615 MLX90325 |
K 2 MLX90615 R 48 ¥ HE &
VGG U5 CX20106A
LS
U4A u3B I 6 E N F ¢ u &
CSBT >974|:|7 N c T w 1 %
74HCO4 | 74HCO4 B & 1 34 3 4 5 6 71 8
u3C
>_ cto CSBR
R6 RT
u3D 7AHCO4 T 7 4 = &l
[ TCT40-T o O Tsar T
| = TCT40-R - - 200K | 300pA 200K
LOU
T4HCO4 ~UsE T
LT {VCC
R4 1K L
TAHCO4 -

B3 A B e i ]

INFRARED (MONTHLY)/VOL.32, NO.3, MAR 2011

http://journal.sitp.ac.cn/hw



H32%, B3 AN

A 37

AV T/0 IR, 8 B% 10 A7 A/D #effedy, 1B
10 iz D/A #effegz. 4N ERA, 4 FhE
BT R SESP BB UART | I°C . SPI 4§
BTN B, BRI R R LN 1 B
3R, LPC2378 fife 4 il i 35 258 A% /A% (5 5 19
KA 512 T DL S IR B i e . 7% T 84 S e e
FIIHE.
3.3 Hft1srE BB

R4 R FI 2k T HDA4780 W 8 Y E
1602 AR F B BRI B WA A 16x2,
RP e U R BIAT, AT 16 A5 ML 1Y 1
BEPe, ZWE TR B R A ThRER. RBUN. M
FAF R Az Xt EUBE AT IR LA K 5 G e b B 4 2 10
Mo W B LR R B, g Arng ], 7
7 B A T AR S

4 AR T

AR YR, EEEER
PR, P55 iR B I AR . R R IR ) B AR e
ZUANE R AL H R S R R, HER
PR 4 Brs. PIERAR AR B 32 2 52 e A
1/O . ht#%. . PC HFanib s, AR
JE I BB e 3 B 4 IR — 2R | I3 X DS18B20
BEAT DR E B AE, EBCEUE IR e e i PR 5 IR
FEAE. 88 75 I 00 B AR e o B 5 BRI R
(R BE R B AME, RS, BRI A I A v e R
R ERIE RN, A/MNRER I 3
IR 1PC R 27 6 MLX90615 3 FLLHME &
AT ERECERE, I B/ B AN A K
W5 01 K YR B T AR X Y T IR 10
d S 7 AR R 3 B R A AR BE S R 7R W A B
e, DAEFEHE .
5 % Ri&

A% 3T N ZL SN iR 2R 8 K 9 21 40 I 3
H, DLARM 4bH g ML, SR R B E A
TFLLAME KR . AT AR [ A R BT R B AR
#w, R TR B AR, AL T BT S.

http://journal.sitp.ac.cn/hw

W T AT TR AMEMBEE R A, ERG
PERIERFE] T 0.02°C, FEEEIT 03°C, SLH T
HERG, PR, FERM Y A AR BT

sl

A

/
ERBEIL R P

B4 TR

EE 3k

(1] 55§, BWIRLLIMNINGE R EMA [J]. 250K
A, 2009, 7(7): 7-8

2] BFHWE, MOk, HOCHH, . LLNRPR R A
e R [J]. BFFiR& 158, 2004, 3(3): 45-46.

(B8] ol B, EAR. KXBEERBREEHA M. JLx:
b5 Tl i A, 2004

[4] MLX90615 DataSheet [Z]. Melexis Corporation,
2008.

(5] k5. ZLAMIN G A R K B A [J). iR
1k, 2008, 17(9): 9-10.

(6] Y22, BT B AR A O BE R MR 5 ik
i [J]. BB FEHE, 2009, 22(11): 57-61.

(7] B BWAERNERZES T RBETE I TS5
i HE A, 2009, 36(2): 21-22

8] Fsrsi. ARM # AR RGERHIE M) L
e M= AR K5 ik, 2005.

(9] 330, ZERE. BESH (M) JLad: Jb ke
WAL, 2007

[10] KA. Matlab HEHSWSEA M. L. H
B Lol K4 | Bt A, 2007

INFRARED (MONTHLY)/VOL.32, NO.3, MAR 2011



