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Tém tit. Bai bdo trinh bay két qua nghién ciku, thiét ké va xdy dung phan mém hé thong tw dong
gidm sat va diéu khién méi trwong nha kinh (MTNK) (gom nhiét @, do am, dnh sing) dwa trén
ldp trinh ngon ngir C. Qua do, xdy dung mé hinh nha kinh ty dong (NKTD) giup tao ra moi
trweong sinh thdi theo ¥ muén thudn loi nhat cé thé givp cdy trong sinh treong phdt trién, kiém
sodt MTNK théng qua hé thong cam bién (HTCB), diéu khién MTNK thong qua hé thong co cau
chdp hanh (HTCCCH) va phan mém quan 1y trén dién thoai thong minh (PTTM).
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1. GIOI THIEU

Muc tiéu cuia nong nghi¢p cong nghé cao (NNCNC) la 4p dung tién bd khoa hoc
vao nong nghiép dé tao ra cac san pham cé ning suét, chat lugng va co kha ning tu
phong chéng dich bénh. Dé thyuc hién dugc didu nay, ngoai ap dung cong nghé sinh hoc
nham tao ra gidng cdy trong, vt nudi tot, thi viéc kiém soat méi trudng nhu nhiét do, do
am, 4anh sang, nong d6 CO,, nong d6 chat dinh dudng,... rit quan trong. Thuc t&, moi
truong 6n dinh phu hop s& giup ciy trong, vat nudi phat trién tét [1], [2]. Hon thé nita,
viéc giam sat va didu khién duge moi trudng s& gip ching ta phat trién cac giéng cay
trong, vat nudi tai nhitng noi diéu kién ty nhién khong cho phép. Bang cach sir dung
NKTD, chung ta co thé tiét kiém nhén luc, tang do chinh xac trong giam sat va diéu
khién méi truong. Piac biét ¢ thé giam sat va diéu khién 24/7 [3], [4], [5]. Vi vay, xu
hudng phat trién cia NNCNC 1a st dung cac NKTD gitip giam sat va diéu khién moi
truong séng cua ciy trong, vat nudi.

NKTD la mét trong nhiing thanh tyu quan trong cia NNCNC. Trong d6, NKTD
c6 kha ning: tao 1ap mot moi truong sinh thai theo ¥ mudn thuan lgi nhét ¢6 thé cho cay
trong sinh trudng phat trién; thuc hién cong nghé tham canh cao; tdi thiéu hoa tham chi
c6 thé loai trir cac yéu tb ngoai canh bat loi khoi qué trinh san xuét; san xuat ra loai san
pham ma thién nhién khong wu dai (trai vu), thim chi khong san xuét dugc ngoai méi
truong tu nhién; t6i da hoa ning sudt chat lugng san pham va hiéu qua san xuét; tbi
thiéu hoa cac khoan chi phi san xuat va dac biét la tiét kiém nudc. Hon nita, tit ca duoc
diéu khién hoan toan ty dong bang cich dp dung khoa hoc k¥ thuat vao quy trinh san
xuét [6]. Viéc sir dung NKTD gitip tiét kiém nhan lyc, ting d6 chinh xac trong giam sat
va diéu khién moi truong. Dic biét, sir dung DTTM dé diéu khién thiét bi nha kinh gitp
thudn tién hon trong viéc kiém soat, tiét kiém thoi gian, nhan lyc trong viéc diéu khién
cac thiét bi mot cach cha dong va & mot khoang cach xa [7], [8], [9]. Trong nghién ctru
nay, chung toi tap trung xay dung hé thong phin mém quan 1y moi trudng nha kinh tu
dong trén ngdn ngir C.



2. NHA KiNH TU PONG

NKTD la mb hinh nha kinh ap dung nhiing cong nghé mdi, tién tién vao san xut
(Hinh 1), bao gdm: cong nghiép hoa nong nghiép, tu dong hoa, cong nghé thong tin,
cong nghé vat liéu moi, cong nghé sinh hoc va cac gidng cy trong, gidng vat nudi co
nang suét va chat lugng cao, dat hiéu qua kinh té cao trén mot don vi dién tich va phat
trién bén viing trén co s canh tac hitu co.
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’ _Hinh 1. Nong nghiép cong ngh¢ cao. .

Cau tao NKTD gom hé thong khung nha kinh, HTCCCH, HTCB va mach diéu
khién trung tdm. Trong d6, HTCCCH bao gdm hé théng bom tudi (cung cip nudc cho
cdy trong), hé théng quat thong khi (diéu khién nhiét d6 va d6 am), hé thong mai che
(diéu khién cuong do 4nh sang); HTCB gdom cam bién DHT11 (do nhiét 46 va do am)
va BH1750 (do anh sang).

Hé thong hoat dong theo nguyén 1y (Hinh 2): Cam bién cép nhat théng s6 moi
truong (TSMT) thoi gian thuc; thong tin vé TSMT s& dugc guri dén bo diéu khién trung
tam; dua trén rang budc gitra TSMT va HTCCCH, bo diéu khién trung tdm sé& tic dong
1én co ciu chap hanh nham 6n dinh lai TSMT theo cai dat. Hé thdng c6 thé hoat dong &
ché d6 tyr dong va bang tay thong qua giao dién PTTM hodc man hinh LCD [11].

Hién thi va diéu khién
thong s0 moi truong

B¢ diéu khien trung tim

____________________________________

Hinh 2. Nguyén 1y hoat dong cia NKTD.



CAu tao ctia hé théng dugc minh hoa theo so dd (Hinh 3): HTCB cép nhat TSMT,
TSMT duoc giri dén bd vi didu khién, dua trén TSMT vi diéu khién tac dong lén
HTCCCH.
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Hinh 3. So d6 hoat dong ctia hé thng.

3. PHAN MEM CHO HE THONG CAM BIEN VA CO CAU CHAP HANH
3.1. Hé thong cim bién

HTCB: gdom nhiéu bd cam bién dé do nhiét do, d6 am va cudng do anh sang.
Trong do, mdt bd cam bién gém: cam bién nhiét do va d6 4&m DHTI11; cam bién anh
sang BH1750. HTCB c¢6 nhiém vu tu dong cap nhat TSMT theo thoi gian thuc va guri
dén by didu khién trung tam.

DHTI11 14 cam bién co gia thanh thap rat thich hgp cho nhing tmg dung thu thap
dit liéu co ban [12]. Cam bién DHT11 ¢6 02 thanh phan (Hinh 4), mot cam bién d6 am
dién dung va mot dién tré nhiét, do do 4m 20%-95%, nhiét d6 0-50°C, sai s6 d6 am
+5%, sai s6 nhiét do £2°C).

/I Chwong trinh giam st nhiét dé va dé am
void GetDHT11Value(){
ret_val = DTH11ReadSensor();
humidityValue =OneWireDataBuffer[0] & OX7F;
tempValue = OneWireDataBuffer[2] & Ox7F;}
uint8_t GetHumidityValue(){
return humidityValue; }// trd gia tri d6 4m
uint8_t GetTempValue()}{
return tempValue; } // tra gia tri nhiét dé
Hinh 4. Module cam bién DHT11.

BH1750 1a mot cam bién 4nh sang k§ thuat s [13], gom mot linh kién dién tir
IC cam bien dnh sang cho giao ti€p 12C (Hinh 5). IC nay 1a thich hop nhat d€ nhén dién
cac dur liéu anh sang xung quanh cho viéc di€u chinh man hinh LCD va ban phim dén
nen suc manh cua dién thoai di dong. N6 c6 thé phat hién ¢ nhiéu do phan giai cao (1-
65535 Ix).




/I Chwong trinh giam sat cwong dé anh sang
uintl6_t BH1750ReadLightLevel() {
uintlé_tret val;
uintl6_t light level = 0;
I2C_SendData(BH1750_CONTINUOUS_HIGH_RES_MODE);
light_level = 12C_ReceiveData();
light_level = light_level<<S8;
ret_val = light_level /12 * 10;
return ret_val; } // tra gia tri cwong do anh sang
Hinh 5. Module cam bién BHT1750.

HTCB c6 nhiém vu cdp nhat TSMT theo thoi gian thye va gui dén bo diéu khién
trung tm. So d6 mach cho HTCB: DHT11 va BH1750 dugc trinh bay trong Hinh 6 bao
gom chéan két ndi dén module DHT11, module BH1750, linh kién MAX485 va STM85.

/I Chwong trinh giam st théng s6 méi trwong
void ReadSensorValue(){
GetDHT11Value();
g_Temperature = GetTempValue();
, g_Humidity = GetHumidityValue();
| g_Lux=BH1750ReadLightLevel();}
’! void RS485_SendDataToMain(uint8_t _temp,uint8_t _humidity,
uint16_t _lux){ ]
RS485_SendByte(_temp);// g nhiét d6 dén mach chinh
RS485_SendByte(_humidity);//giridédmdénmachchinh
RS485_SendByte((_lux >> 8)&0XFF):} /gt &nh sang dén mach
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Hinh 6. Thanh phén va bo chi linh kién cua bo cam bién.

3.2. H¢ thdng co ciu chap hanh

HTCCCH gdém bom tudi, quat thong khi va mai che. Hé thong quat thong khi
gdm c6 4 quat thong khi. Hé thong mai che gdm 2 mai che, mdi mai che gom mot
motor va mQt cong tdc hanh trinh. HTCCCH duoc 1ap trinh theo hai trang thai: bat va
tat thiét bi. Mach dién chinh s& tac dong 1én thiét bi theo trang thai lap trinh.

/I Chwong trinh diéu khién bom twéi // Chwong trinh diéu khién quat théng khi
uint8_t PumpState; uint8_t FanState;
void PUMPON(){ void FANOff(uint8_t _fanindex){
PumpState = PUMP_ON; } FanState[ fanindex] = FAN_OFF;}
void PUMPOff(){ void FANON(uint8_t _fanindex){
PumpState = PUMP_OFF; } FanState[_fanindex] = FAN_ON;}
uint8_t GetPumpState(){ uint8_t GetFanState(uint8_t _fanindex){
return PumpState; } return FanState[_fanindex]; }
/I Chwong trinh dong mai che /I Chwong trinh mé mai che
void CloseHovel(uint8_t _zonelndex){ void OpenHovel(uint8_t _zonelndex){
if (HovelState[STEP_MOTOR] == HOVEL_OPEN){ if (HovelState[STEP_MOTOR] ==
HovelState[STEP_MOTOR]=HOVEL_CLOSE; HOVEL_CLOSE){
StepMotorSetDir(STEP_MOTOR,BACKWARD); HovelState[STEP_MOTOR] = HOVEL_OPEN,;
StepMotorSetStep(STEP_MOTOR,5000); } StepMotorSetDir(STEP_MOTOR,FORWARD);

StepMotorSetStep(STEP_MOTOR,5000); }



4. PHAN MEM CHO MACH PIEN CHINH VA TREN PIEN THOAI
4.1. Mach dién chinh

Mach dién chinh (Hinh 7): gom cac linh kién dién tir va cong két néi véi HTCB,
HTCCCH, man hinh LCD-keypad va module truyén\nhan wifi ESP8266. Mach dién
chinh c¢6 nhiém vu nhén thong tin tr HTCB, xt 1y thong tin va dua ra quyét dinh tac
dong vao HTCCCH.

Hinh 7. Mach dién chinh.

Bo diéu khién trung tdm vaéi 161 1a vi diéu khién STM32 c6 nhiém vu nhan thong
tin tr HTCB, hién thi trén giao dién PTTM hodc man hinh LCD; nhén Iénh tir nat bAm
(diéu khién thong qua man hinh LCD) hodc tir module truyén\nhan ESP8266 (diéu
khién thong qua PTTM) dé tac dong 1én HTCCCH. B diéu khién trung tdm diéu khién
HTCCCH theo hai ché d¢: tu dong va bang tay.

NKTD hoat dong theo ché do tu dong dugc 1ap trinh san theo so dd diéu khién
trong Hinh 8. Pay Ia mot trong nhimg gia thuat diéu khién doc 1ap, co ban nhat. Khi & ché do
chay tu dong, h¢ théng s€ tuan theo mdt bo quy tac rang budc gitra diéu kién méi truong
va trang thai cac thiét bi. Cac diéu kién méi trudng s& duoc xép do wu tién giam dan
theo thi tu sau: nhiét d§ > dd Am>anh sang (tirc 12 d6 wu tién xir ly theo diéu kién nhiét
d6 s& 16n hon theo diéu kién do am) [14].
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/I Chwong trinh diéu khién tw déng

void ApplicationAutoMode(uint8_t sensor_node){
uint8_t TempValue; // nhiét d
uint8_t HumiValue; // d6 4m
uint8_t BrightValue; // &nh sang
TempValue = GetTempValue(sensor_node);
HumiValue = GetHumiValue(sensor_node);
BrightValue = GetBrightValue(sensor_node);

if (GetSystemMode(sensor_node)
==mode_auto){

if (TempValue > UBBrightValue(sensor_node)){
PUMPON();
FANOnN(sensor_node);
CloseHovel(sensor_node);}
else if (TempValue<
AVTempValue(sensor_node)){

PUMPOff();
FANOff(sensor_node);
OpenHovel(sensor_node); }

if (HumiValue > UBHumiValue(sensor_node)){
PUMPOff();

FANOnN(sensor_node);

OpenHovel(sensor_node);}
else if (HumiValue <
AVHumiValue(sensor_node)){

PUMPON();

FANOff(sensor_node);

CloseHovel(sensor_node);}
if (BrightValue > UBBrightValue(sensor_node))X{
CloseHovel(sensor_node); }
else if (BrightValue
<AVBrightValue(sensor_node)){
OpenHovel(sensor_node);}

2
\ \ 9 }' 5
Hinh 8. So d6 diéu khién, T: nhiét 46, H: d6 am, L: anh sang,
P: bom tudi, F: quat thong khi, R: méi che.
4.2. Phin mém diéu khién trén dién thoai
Ung dung trén DPTTM c6 nhiém vu: két ndi véi wifi adhoc ciia hé thong thong

qua module truyén\nhan wifi ESP8266 [15]; hién thi cac TSMT va cap nhat nhiing diéu
chinh cai dat ciia ngudi dung dé giri toi bo diéu khién trung tim. Qua do, b diéu khién
trung tAm s& nhén 1énh duoc giri tr DPTTM, xir 1y va diéu khién HTCCCH [16].

Giao dién trén DTTM (Hinh 9) cho phép ngudi ding hién thi TSMT thoi gian
thyc va trang thai HTCCCH. Thong qua DTTM, ngudi dung ¢ thé st dung ca ché do
tur dong va ché do bang tay. O ché do tu dong, nguoi dung co thé cai dat can trén (bién

trén) va can dudi (bién dudi) cho cac TSMT phu hop vé6i diéu kién str dung.
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Hinh 9. Giao dién trén DPTTM.

5. KET LUAN

M6 hinh NKTD ung dung cong nghé thong tin, k¥ thuat dién-dién tor vao ky
thuat NNCNC gitip nguoi dan co thé ty dong giam sat va diéu khién TSMT cua NKTD
24/7 thong qua vi diéu khién STM32 véi giao dién man hinh LCD hoic DTTM. Trong
d6, TSMT: nhiét 46, 46 am va anh sang duogc tu dong giam sat thong qua module cam
bién DHT11 va BH1750. Dua trén mbi quan hé gitta TSMT va HTCCCH dugc lap trinh
san, vi diéu khién tic dong vao HTCCCH ty dong diéu chinh TSMT. Chung t6i da xay
dung hé thong quan ly méi truong NKTD véi gia thanh thap nhung hiéu suit cao phu
hop v6i san xuat nong nghiép. NKTD c6 kha nang tao moi truong gia lap, gitip nguoi
dan c6 thé chu dong trong cac loai cdy ma diéu kién ty nhién khong cho phép, dong thoi
gilip cdy trong ting niang suat, nang cao chat lwong san pham. Hon nira, chung toi xay
dung phan mém trén PTTM tu dong giam sat va diéu khién TSMT thoi gian thuc cua
NKTP thong qua module truyén\nhan wifi ESP8266. Phan mém trén DTTM gitip ngudi
nong dan co thé giam sat va diéu khién méi truong nha kinh chinh xéc, tuy dong, 24h/7
va & mot khoang cach xa théng qua két ndi Internet\Wifi. Tir d6, giam nhan cong va gia
thanh, ting ning suit va chét lugng cta cdy trong va didu khién cac thiét bi & mot
khoang cach xa. So vdi nhitng mo hinh trudc do, phﬁn mém hién thi trén DPTTM mét
cach tryc quan: cdp nhat TSMT va trang thai HTCCCH theo thoi gian thuc; tu dong
giam sat va diéu khién TSMT thong qua phan mém.

Trong tuong lai, chung toi tiép tuc phat trién hé thong theo hudéng: HTCB va
HTCCCH két ndi voi mach dién chinh thong qua wifi. HTCB duoc cip nhat thém thong
s CO,, d6 am cua dét, d6 pH... va HTCCCH duoc thiét ké thém hé thong chiéu sang,
sudi, cung cap chat dinh dudng. Phan cimg ctia mach dién chinh va phan mém s& duoc
phat trién thém mot cach t6i wu va nhidu chic nang hon. Tiép theo, PTTM két ndi véi
mach dién chinh théng qua Internet/3G dé c6 thé mé rong trén khong gian rong 16n, c6
thé phat trién thanh mang cam bién khong day & nhiing ving ma két ndi dy dan kho
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khian trong viéc trién khai. Hon nita, mé rong phan mém trén DTTM dé co thé tng dung
vao mo hinh nha kinh, trang trai chan nu6i, hd nuéi trong thay san, nha théng minh. ..

LOI CAM ON: Nghién ciru dwoc tai tro kinh phi boi Trieong Pai hoc Qudng

Binh théng qua dé tai nghién ciru khoa hoc cdp co sé, ma sé: CS.12.2016.
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DESIGN OF GREENHOUSE MONITORING
AND CONTROL SOFTWARE

Abstract. This paper focuses on the research, design and build a software in order to
monitoring and controlling the greenhouse environment based on C language. We
construct a greenhouse automation model which monitors the greenhouse
environment via temperature and humidity sensor (DTH11), light sensor (BH1750)
and controls the greenhouse environment by pump, fan and roof greenhouse. This
model can run automatic or manual manner by LCD screen or smartphone software.

Keyword: monitor, control, DHT11, BH1750, STM32.



