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Abstract

In this paper, in order to monitor the indoor home environment, a temperature/humidity/light
intensity multiparameter measuring instrument based on ATmega328p was designed. Tempera-
ture, humidity and light intensity were monitored using platinum thermal resistance temperature
sensor (WZP-035), capacitive humidity sensor (HS1101) and photosensitive sensor (GL5537) re-
spectively; the temperature monitoring ranges from -10°C to 40°C, the humidity monitoring
ranges from 10% RH to 60% RH, and light intensity monitoring ranges from 10 Ix to 1000 Ix.
Through analyzing the basic structure and working principle of sensors, the static characteristics
of three sensors were calibrated. On this base, the signal processing circuit was designed and
manufactured, and the single-chip microcomputer was adopted for data processing. The
LCD12864 liquid crystal display was used to display signal. The results show that this system can
monitor indoor temperature, humidity and light intensity, and display the value stably.
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RELIEIN,  FFARYE SEBR A R RO A AT AR o . AEAOWHI, BRI SRR SR A M
WA T AR AR A fERR P IS R gih, R AR NIRRT
M ERR(] [2]. FINAEIAE 7R& 0 TR, B @R SRS, . R
Oy DL S (3], PRSI R, BB R ORISR, AT LGB R 2% R g 2 TALE
AR 1]« ARt O 530 75 B0 25 T L A B AT S AR A, I RTINS 0 8 PR B2 A E I niR EAT I (4],
PRI I T [ AN REAL, 7 i A 25 TSN R i o AR I R e DL L A G, 3
AR R AR X AT IR SR B L MREENDER, Bk W U, IFEEAT TR R R
5, PSR ABGRAL . KRR g F I AT R A B AR T e
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mE 1, SERBEY BAi 2 e R, i m B R NG AR, 22 SR 2 S
R 22 ) 51 R IEFETE BUR AR 5l 2R, IR BB ALY (5], FIRR R BH GRS BB, MR
BBl F] 1A —150"C~+650°C, ALk WZP-035 B HLBAME N IR B AR ks, IR YE B —50°C~+150°C,
SEANE T IR, I L e BEURIR 820G R (1 R 1 RE A e, B b O LA 2 Wi 5 TR B 1) B e T 5
K, B PR SR E O R N(6]:

2-200C < T<0CH}
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% 0C <T<650CH
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Figure 1. Basic structure schematic diagram of platinum thermistor
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A, SHTHERHEMR, dRIBENERS, %k =Sd k=kS/d, C.ONANFEIMHMNEE FHBRAEE. C,
5u B&MR RS
C, =k +kyu (5)

HGS)AXTLLEE, C BB E kAN HoE MR R, BG4 H s AL Bas A E mT bA
SEEI S S AT HR AR A
2.3. S EENERFEE
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()RR B SR 56 B (E) RG22, WO i i BRI B 31, el PRI T 6 R
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A A L ARR B A AT T LR S R b , mAGIR R AE 2 i fE ik, #E1 LED
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Figure 2. Basic structure schematic diagram of humidity sensitive capacitance
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Figure 3. Basic structure schematic diagram of photo resistance
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AR F MR S5 0T HS1101 SR B A MBS R AR 2, fEZIRFME T, ¥ HS1101 AR
AL 3% 5 A B T LiBr (6.37%)~ CH;COOK (22.52%)~ MgCl, (32.78%)- K,CO (43.16%)~ NaBr (57.57%)
NaCl (75.29%)- KBr (80.89%). KCI (84.34%). KNOj; (93.58%) LA CuSOy (97.69%) S5 5 7 47
W, MEPEEWE SR, KH TH2819A k% LCR 7B BEARMAZ[10], Ff H5 7
HO A 2 IR BRI 2k 14 5(b).

3.3. S8 PEERS R

TERE AN, B RAEBRA NGB BERS, FTHAT H DA FAL B AL (S ems 10 em ... 100 cm) )%
SRAEILSE, AAE TR S, e SMTR RS, ol RRR I E LS, 2
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Figure 4. Temperature characteristic test: (a) High-low temperature test chamber; (b) Experimental
curves and fitting lines of temperature sensor
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Figure 5. Humidity characteristic test: (a) Saturated salt solution; (b) Humidity characteristic curves
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Figure 6. Photosensitivity test: (a) Testing system; (b) Photosensitive characteristic curve and fitting line
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Figure 7. Design block diagram of monitoring system
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Figure 8. Circuit principle diagram of multiparameter measuring instrument
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RGO H Atmel AR ¥ ARM 1 AVR Wd%H| 250 Arduino JFEF&, T
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Figure 9. Three different measured acquisition circuits: (a) Temperature acquisition circuit; (b)
Humidity measuring circuit; (c) Light intensity acquisition circuit
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Figure 10. The photograph of multiparameter measuring instrument
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Figure 11. The relationship curves between experimental value and standard value: (a)
Temperature; (b) Humidity; (c) Light intensity
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