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Design of Space Cultivation Machine Controller of Balcony Agriculture

ZHOU Zhao-feng, SHAO Wei, QIU Qi et al ( Engineering Branch, City College of Zhejiang University, Hangzhou, Zhejiang 310015)

Abstract  With the development of domestic balcony agriculture, space cultivation technology has gradually developed. A multi-functional
controller was design based on the minimum system of STM8S208C8T6 microcontroller. The pressure sensor was used to feedback the water
pressure and stabilize the output pressure,and the nutrient solution was automatically circulated. SHT20 temperature and humidity sensor was
used to measure environmental parameters, and data were displayed on HMI serial display through I12C communication. Based on the TJA1050
chip, the CAN basic circuit was designed. The controller was low-cost and simple, which combined with water pump control, temperature and
humidity reading, A/D sampling, temperature and humidity display and water pressure control, CAN networking and other functions, so as to

provide useful references for space cultivation of balcony agriculture.
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Fig.1 The control process of the system
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Fig.2 The overall design framework of the system
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Fig.3 The brushless direct-current pump
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Fig.4 The wiring diagram(a) and material object map(b) of pressure sensor
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Fig. 6 The circuit diagram of the minimum system
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Fig.7 The driving circuit of the motor

FA PR 2 18] B 2 11, O SR 4R B [] B 4 % 42 U
PERE.
2.5 REHBABEE EHHEERTREEA 24,125,
3.3V, B R H LM2576 Z 51 LI & AMS1117-
3.3, 10 PoRe o 1 #a PRk AMSTILT fRE P, i i 18]
LU, SR — /N LA (A0 10 ), 88 A o
3 Hfgit

RGBT ELUAIDIRE , ERFBO RN 11 Fs,
3.1 UART&fE UART shf7il {58 B &k i, Ak
TS — (o7 B IS LA [0 2 B ek (0] i) o, 80808 2 i AT

B4, STM8S HLR- AL UART1 #8A 3 451, UART_
TX 50 A7 8 dm 11, UART_RX 5| R 175 m 4 A
UART_CK 5|2y & % 2% 0 Bl 1 o 7247 i 75 A7 2% UART_
CRx 4l F , Bdi— R IR0 .8 5k 9 (g i (FfA 3%
PEAERT) (1.5 3% 2. 0) A5 IR A% A T 15 5, MR AE &
TR 5 YA F 28 RIRES . R4 UART_SR i+
bR UARTL ) TAERA . FRFUE 12 iR,

3.2 A/DEMFERF  STM8S208CST6 M B HL P &6 11
ADC2 BEHLR: 10 745 BE B UG 3T L B RUAR R L g, A/D
T 1) 2% 1 T AT LABRA T R B L 4B X ADC_CSR



192

BHOR A A

2019 £

T AR CHL 3:0 ] (o2 H] TR0 Y 26 4% , ADC_CR1 2747

3V CI‘EI’ ||| i P41 CONT £ TBEE A/D 3y Bk sl it 224 X, ADC_
IIJO = I CRI1 27f745 19 ADON v i T il ADC AEER () | e Fil s 2
R7 - A/D ¥4, Z %0 I 4 IMASTER 25 101 43 551 $% 43 45 )5 i 4
10 kQ 4 [ e ne L3 fADCAZSAEN AD Bty inh b, 2255 4545 31 i B B ploA
L >~ vbpvss ——d TTERR 2747 95 ADC_DR i, A/D SRRET RS TR A
3 SCL SDA & 13 iR
rg SHT20 4 LEiE
E'm kx| . R G5k FH STMBS208C8T6 H 4 AL A # il A% O K 5
SHT20 L% YRS HL K SHT20 P R I % Hh s SR 42 F L CAN B[
ES SHT20 Fi LI S AR A A — R E T 8 3 B ) T B
Fig.8 SHT20 circuit FEHRRS
U4
[ L2  GND  CANH Sy
Clij=—=c2 . CANIL
t| app | 1000F 3 ' yee  cANL Header 2
ol - - 3
SV EGld ) rxp Vref (——— CANZH
TIA1050T
B9 CAN HZBEi%
Fig.9 CAN bus circuit
1L e = S
24V 1 VIN OUT 2 Y o M
.—li.c”\“ — 3| GNOFF  FB <1—|4 %D“ i 127
100 pE i ] INSg10
T |L GND TAB |- & dogt
LM2576HVS-12 330 uF
GND'||I | | 1 u
[ He o412
U3 L3 [-+-]
1 VIN ouT 2 —~—
I_l:,cmz —of ONOFF BB oty by T
100 uF ' i INS81Q 3
—‘7 |i GND TAB —2— g Ll
LM2576HVS-5.0 33(] ‘,1; =
Bif R AR 245
Lan " VNN N
. U6 111733V
5V 3V
13y 2 vour 2 _
Cout2 .—_1| - - =
330 uF — 10 uF

Fig.

P AR 5-3.3

B 10 FBEFEGRER

10 The voltage conversion circuit



47 %9 ¥

JFRRAE 8GR ZAREIFHIEH) 509t 193

B 11 FEFIRITRE
Fig.11 The flow chart of main program design
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Fig.12 The flow chart of UART1 programming
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Fig. 13 The flow chart of A/D conversion program design
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