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I. PHAN MO DAU

1. Tinh cép thiét thye hién nhiém vu

Theo théng ké, 6 thang dau nam 2017, ca nudc xay ra 2.364 vu chay (tang
858 vu, 56,9%), lam 51 ngudi chét, 95 nguoi bi thuong, thiét hai vé tai san
khoang 1.173 ty dong va 806 ha ring. Chdy tai nha dan, khu cong nghiép van
dién bién phtc tap. Nguyén nhan chay chil yéu 1a do su ¢6 hé thong dién va thiét
bi dién.

Tai Hung Yén:

-Pém ngay 19/3/2014 da xay ra vu chay tai chg Phd Hién, Thanh phd
Hung Yén. Hang tram kios cuing hang héa & hai tang cho di bi thiéu rui.

- Ngay 29/10/2014, tai mot kho chtra hang mut x6p Cong ty TTHH Ngoc
Long ¢ thon Sai Phi, xa Minh Buc, huyén My Hao, tinh Hung Yén da xay ra
mot vu chay 16n véi dién tich kho, xuong: 3600m2 .

-Ngay 13/3/2016, mot dam chay bung phat tir khu vuc nha kho san xuét
dao cao ciia cong ty TNHH Dorco Living Vina (Khu cong nghiép Phd Nbi A,
Van Lam, Hung Yén), sau d6 nhanh chong lan rong ra khu nha xudng rong hang
tram mét vudng.

- Ngay 21/3/2017, mét nha kho chtra, thu mua phé ligu & xa Tan Quang,
huyén Vin Lam, tinh Hung Yén bat ngd boc chdy. Chi trong choc 1at, ngon lira
nhanh chéng lan rong khap khu nha kho.

- Sang ngdy 18/10/2017, mdt cira hang dién thoai ¢ gan Cau Hau (xa Trung
Hoa, huyén Yén My, Hung Yén) bat ngd béc chay dit doi.

- Gan déy, ngay 25/7/2018 di xay ra vu chay 16n Cong ty CP nhya Hung
Yén va Cho Gao trén dudng Nguyén Vin Linh, TP Hung Yén, tinh Hung Yén.
Pam chay thiéu rui hang trim mét vudng nha xudng cung nhiéu ki 6t ban hang
clia cac tiéu thuong & Cho Gao. Sau mot dém, nhiéu tiéu thuong l1am vao canh
trang tay boi hau qua cta vy hoa hoan.

Thuc té, nhiéu t6 chirc, co quan, xi nghiép, nguoi dan da trang bi hé thong
bao chy véi céc tinh ning phat hién cac ddu hiéu chay dé canh bao (tai chd)
hodc ¢ thé diéu khién thiét bi chita chay tai chd nhu xa khi, phun nudc... Cac
hé théng nay c6 han ché 1a chua c6 tinh ning canh bao qua dién thoai hay
phuong tién truyén thong khoang cach xa khac. Do vy, khi cac ddm chay duoc
phat hién va co quan phong chay chita chay dén hién truong thi kha ning dam
bao an toan tai san gin nhu khong co, dd gay thiét hai 16n vé con ngudi va tai
san cua cac to chire, c4 nhan va doanh nghiép.
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Hién nay, Trung tadm tich hop dir li¢u tinh (do Trung tdm Cong nghé thong
tin va Truyén théng quan 1y, van hanh) duoc dau tu co sé ha tang, k¥ thuat véi
nhiéu trang thiét bi c6 gia tri 16n, trién khai cac hé théng thong tin, luu triv dir
li¢u tap trung ctia cac co quan, don vi trén dia ban tinh nhu:

- Hé théng thu dién ttr cong vu tinh Hung Yén: da cap hon 6000 hop thu dé
phuc vu cho can bd, cong churc, vién chure cua cac sd, ban, nganh, UBND céc
huyén/thanh phd va cic x4 trén dia ban tinh.

- Hé théng quan 1y can bo, cong chirc vién chuc tinh Hung Yén: véi hon
10.000 hd so cua can bo, cong chuec, vién chirc tinh Hung Yén dugc nhap vao hé
thong.

- Hé théng 1 cira dién tir: phuc vu viée cung cip, tiép nhan va giai quyét
céc thu tuc hanh cia to chire, nguoi dan va doanh nghiép cua céc sd, ban, nganh,
UBND céc huyén/thanh phd trén dia ban tinh.

- Hé théng phan mém quan 1y van ban va diéu hanh tinh Hung Yén: phuc
vu viée luu trit, trao ddi va xir Iy van ban dén, di cua cac s, ban, nganh, UBND
cac huyén/thanh phd trén dia ban tinh.

- H¢ théng Ho1 nghi truyén hinh truc tuyén tinh Hung Yén: phuc vu viéc
hop truc tuyén cua cac s0, ban, nganh, UBND cac huyén/thanh phé.

Trung tdm Cong nghé thong tin va truyén thong da dugc trang bi hé thong
phat hién va chita chdy tai chd bang phuong phap xa khi va canh bao truc tiép
tai noi xay ra sy c0. Hé thong nay, trong diéu kién hoat dong binh thudng c6 thé
phat hién duoc chay thong qua cac dau hiéu nhan biét chdy nhu: khéi, nhiét va
thuc hién bao chay tai chd qua hé théng dén, coi lép tai hi¢n truong. Tuy nhién,
hé théng nay c6 mot sé han ché sau:

- Khi hé théng bao chay hoat dong thi su ¢b chdy c6 thé da bat dau do viéc
bao chay la dya trén cac d4u hiéu chay nhu khoi, nhiét.

- Hé thong nay khong co kha ning canh bao trudc qua cac dau hiéu hoat
dong bat thuong cua hé thong c6 thé 1a nguyén nhan giy chay nhu thiét bi dién.

Nam 2018, Trung tadm tich hop dit liéu tinh Hung Yén tiép tuc duoc dau tu
theo Quyét dinh s6 2391/QD-UBND ngay 31/10/2016, wéc tinh tong gia tri tai
san cua cac hé théng khoang hon 60 ty déng. Tuy nhién, viéc quan 1y vé an toan,
phong chong chay nd va diéu khién thiét b tai Trung tam tich hop di liéu tinh
con nhiéu han ché, béi cac yéu td nhu: cac hé théng thong tin hoat dong lién tuc
24/24h nén rat dé xay ra tinh trang qua tai duong dién, cac thiét bi dugc sir dung
lau ngay ma khong dugc bao dudng, thay thé thuong xuyén... Néu xay ra sy cd
chay nd s& giy ra ton thit vo cung 16n. Ton that dau tién, d& dang nhan thay 1a
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trang thiét bi dét tién duoc trang bi tai Trung tdm. Bén canh do, c6 nhiing ton
that ¢ thé 1a kho nhan thidy hon nhung hau qua lai ¢6 thé rat 16n d6 1a 1am mat
dir liéu hé théng, dir liéu khach hang, 1am gidn doan cac tién trinh hoat dong trén
hé théng.

Pé tang cuong kha ning phong va chita chay, can thiét phai c6 hé thong
phong, bao va chira chay toan dién hon véi kha ndng giam sat, phat hién soém
nguy co chay, dac bi€t 1a nguy co chdy do qua tai dién tai Trung tdm. Ngoai
chtre nang phat hién cac ddu hiéu chdy va diéu khién chira chay thi can thiét co
phuong tién, img dung gitip ngudi cé trach nhiém c6 thé giam sat lién tuc, giam
sat tir xa dé som tiép cin thong tin su ¢b chdy giup phong ngira, phat hién va xu
1y su ¢d kip thoi, ting mitc do an toan phong va chita chay tai Trung tim.

Xuét phat tir Iy do néu trén, nhém nghién cru dé xuét va thyc hién dé tai
“Nghién ctru, tng dung tién bo khoa hoc cong nghé xay dung hé théng bao chay
tu dong va diéu khién thiét bi tir xa qua mang dién thoai di dong tai Trung tdm
tich hop dir liéu tinh Hung Yén” nham khéc phuc cic han ché cua hé thong canh
bao va chira chay hién co, nang cao kha nang phat hién, chita chay hi¢u qua,
dam bao an toan tai san, thong tin tai Trung tdm tich hop dit liéu tinh Hung Yén.

2. Tong quan tinh hinh nghién ciru
2.1. Tinh hinh nghién ciru trong nwdc

O pham vi trong nudc, van dé bao chay tu dong va diéu khién thiét bi tir xa
ludn 1a tdm diém nghién ctru ctia cac nha khoa hoc. Trong nhitng nim qua, viéc
nghién ctru, tng dung va phat trién cac thanh tyu khoa hoc dé ap dung vao thuc
tién & Viét Nam da va dang phat trién rat manh, dic biét trong linh vuc tu dong
héa va diéu khién tir xa:

- Mot s6 dé tai nghién ctru bao dong khi ¢6 sy ¢ chay nhung cac dé tai nay
phan 16n duoc tip trung nghién ciru vé mit 1y thuyét con ing dung van c6 céac
han ché nhu chi canh bao tai noi xay ra su cb, khong ty dong thong bao dén bo
phan an ninh cach xa noi xay ra su cd hodc co quan phong chay chita chay bang
phuong phap tu dong goi dién thoai hodc da c6 nhung hoat dong doc 1ap theo
cac hé thong riéng 1é.

- M6t s6 hé thdng béo chay c6 sdn mic du da tich hop tinh ning thong bao
qua dién thoai song hoat dong ddc lap. Kho khic hodc khong c6 kha nang tich
hop véi hé théng bao chay cé sin. Trong thyuc té, nhiéu té chirc, co quan, xi
nghiép, ngudi dan da trang bi hé thong bao chdy trude kia véi cac tinh ning phat
hién cac dau hiéu chay dé canh bao (tai chd) hoic c6 thé diéu khién thiét bi chira
chay tai chd nhu x4 khi, phun nudc... Cac hé théng nay c6 han ché 1a chua c6
tinh ning canh bao qua dién thoai hay phuong tién truyén thong khoang cach xa
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khac. Néu trang bj hé thong méi co tinh ning canh bao qua dién thoai sin c6 va
thay thé hoan toan hé thong thong thudng hién c6 s& dan t6i lang phi vi phai bo
hé théng cii. Viéc tich hop hé théng méi san c6 véi tinh nang canh bao qua dién
thoai 1a kho khin hodc khong thuc hién dugc do cac hé théng nay thuong chua
c6 ho tro.

- Phuong phép canh bdo qua dién thoai di dong da dugc st dung kha phé
bién trong nhiéu linh vuc khic nhau khong riéng trong linh vuc phong va chita
chay. Pén nay dd c6 nhitng dé tai nghién ctru sir dung mang dién thoai dé diéu
khién thiét bi nhu: hé thdng tudi nude tr dong, hé thong giam sat va diéu khién
camera ty dong... Piéu d6 cho théy xu hudng st dung dién thoai di dong dé
truyén tai thong tin canh bédo cling nhu st dung nhu mot thiét bi diéu khién tir xa
d3 tro 16n pho bién va c6 nhiéu vu diém, thudng dugc lwa chon.

- Gan day da c6 mot s6 hé thong bao chay hd trg tinh ning canh bio qua
dién thoai tham chi 14 quan sat trang thai trén may tinh két ndi mang cuc bd voi
bd diéu khién trung tdm song tinh ning méi tip trung & cac sb lidu dau vao tir
cic cam bién khoi, nhiét d6. Do vay khong thuc hién canh bao sém dugc. Khi co
dau hiéu khoi hay nhiét ting cao thi thuong da bat dau chdy. Chua hd trg gidm
sat tir xa qua Internet v6i dién thoai thong minh 1a phuong tién mdi ngudi
thudng mang theo giup gia ting kha ning giam sat va tiép nhan thong tin canh
béo tir hé thong.

2.2. Tinh hinh nghién ciru ngoai nuwoc

Trén thé gid1 hién nay, viéc bdo chay tu dong va diéu khién thiét bj tir xa
qua mang dién thoai di dong khong con md&i mé nita. Pa c6 khong it nhitng cong
trinh nghién ctru khoa hoc thanh coéng khi dung hé thdng vién thong sin co
(mang cb dinh va di dong) dé tmg dung trong viéc bao dong, canh béo su c¢b va
diéu khién thiét bi tir xa nhu:

- Tai Nga: c6 nhitng nha may dién, nhitng kho luu tr@r tai liéu da ang dung
hé thong bao dong va diéu khién tir xa thong qua duong dién thoai dé dong ngat
nhing noi cao ap, tu dong quay sd bao dong dén bd phan an ninh hodc co quan
phong chay chita chay, tu dong xa binh chita chay khi c6 sy ¢b... va bio dong
thong qua mang Internet dé diéu khién nha may dién nguyén tir.

- Tai M§: 4p dung céc thanh twu khoa hoc dé phat trién cac san phdm trong
viéc dam bao an toan, an ninh trong cac cong trinh dan dung, toa nha, chung cu
16n nhu: st dung hé théng khoa cira, két sat tu dong duoc lép dat bi mat thong
qua téng dai nd1 bo.



3. Muc tiéu nghién ciru

Nghién ctru, ung dung cac tién bo, thanh tuu cua khoa hoc cong nghé trong
viéc phong chdng chay nd, diéu khién thiét bi dién tir xa nham bao dam an toan
tai san, cac hé thong thong tin tai Trung tdm tich hop dir liéu tinh Hung Yén,
dap tmg yéu cau theo Chi thi s6 11/CT-UBND ngay 10/10/2017 caa UBND tinh
Hung Yén vé viéc ting cuong cong tac phong chay chita chay trén dia ban tinh
Hung Yén, véi muc ti€u cu thé nhu sau:

- Nghién cuu vé co s& khoa hoc (Iy luan va thuc tién) hoat dong cua hé
théng bdo chay tu dong va diéu khién thiét bj tir xa qua mang dién thoai di dong.

- Ung dung két qua nghién ctru dé xay dung hé théng bao chay tu dong tai
Trung tam tich hop dir li€u tinh Hung Yén.

4. Poi twong va pham vi nghién ciru
e Vé Iy thuyét:

- Nghién ctru 1y thuyét vé hé théng vién thong, nguyén 1y hoat dong cia
mang dién thoai.

- Nghién ctru, khao sat vé nguyén 1y hoat dong ctia mot sb loai vi mach tich
hop IC (Integrated Circuit) va vi diéu khién duoc str dung trong thiét ké va mo
hinh thyc nghiém.

e V& mé hinh thyc nghiém:

- Nghién ctru cac giai phap trién khai giam sat hé théng qua cloud va phan
mém chay trén dién thoai thong minh.

- Nghién ctru giai phap tich hop véi hé théng bao chay hién c6 tai Trung
tam tich hgp dir li¢u tinh.

- Nghién ctru mé hinh hé thdng bao chay tu dong ciia cac tinh c6 Trung tim
tich hop dir liéu (tai Bic Ninh, Quang Ninh) dé bd sung, c6 phuong an tdi wu ap
dung vao qua trinh xay dung, hoan thién hé théng bao chay tu dong tai Trung
tam tich hop dit li¢u tinh Hung Yén.
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II. NOIDUNG VA PHUONG PHAP NGHIEN CUU

1. No¢i dung nghién ciru
1.1. Nghién civu tong quan, co sé 1y thuyét

- Nghién ctru 1y thuyét vé hé théng vién thong, nguyén 1y hoat dong cia
mang dién thoai.

- Nghién ctru, khao sat vé nguyén 1y hoat dong ctia mot sb loai vi mach tich
hop IC (Integrated Circuit) va vi diéu khién duoc str dung trong thiét ké va mo
hinh thyc nghiém.

- Nghién ctru giai phap tich hop véi hé théng béo chay hién c6 tai Trung
tam tich hop dir liéu tinh.

- Nghién ctru cac giai phap trién khai giam sat hé théng qua cloud va phan
mém chay trén dién thoai thong minh.

- Bao c4do danh gia nghién ctru va co sé khoa hoc thuc hién dé tai.

1.2. Tinh todn, thiét ké va xdy dung mé hinh thuc nghi¢m

Trén co s& nghién ctiru vé mit 1y thuyét, thu thap tai liéu va xu 1y di liéu dé
tién hanh thyc hién viéc tinh toan va thiét ké cac khéi diéu khién, bao gdm:

- Khéi cam bién dau vao

- Khéi két ndi thué bao dé giri tin nhén, goi dién

- Khéi giai ma, hién thi va giao tiép phim nhan

- Khéi diéu khién dong luc dong ngit tiép diém kho

- Khéi diéu khién ngat dién thiét bi can duoc bao vé

- Khéi canh béo tai chd bang tin hiéu dén va 4m thanh

- Khéi két ndi véi hé thong bao chay c6 san.

-Khéi giao tiép phan mém giam sat chay trén dién thoai thong minh va day

dit liéu trang thai hé thong 1én cloud

- Khéi backend xr 1y dit liéu trén cloud

- Khéi frontend phdn mém giam sat chay trén dién thoai thong minh

- Khéi xtr Iy trung tam.

2. Vatliéu va phwong phap nghién ctru
2.1. Vit liéu sw dung trong nghién ciru
Str dung cac vat liéu c6 sin trén thi trudng phu hop véi tinh ning va yéu
cau thiét ké, nhu:
11



- Cam bién dong SCT013-000V 100A/1V, HST21-200A

- Kho1 dong tur LS 3P contactor 150A

- Module Ghi Boc Am Thanh WT588D Arduino

- KIT Arduino MEGA2560 ATMEGA

- Pau bao chay khoi

- Pau bao chay nhiét

- Chudng béo chay

- Linh kién sd, linh kién vao ra, tu dién, dién tro, day dién...

- Acquy 12V5A

2.2. Phwong phap nghién ciru
Pé tai duogc thuc hién dua trén hai phuong phap nghién ctru chu yéu sau:

- Phwong phap nghién ciru 1y thuyét: tim hiéu, nghién ctru cac tai lidu, cong
trinh nghién ciru trong va ngoai nudc vé hé thong vién thong, k¥ thuat s6, ky
thuat dién tir, cac IC chuyén dung va céc tai liéu vé vi diéu khién, vi xir 1y.

- Phuong phép thuc nghiém: trén co s& cac nghién ctru vé 1y thuyét lién
quan dén viéc thuc hién muc tiéu cua dé tai dé lwa chon phuong an thuc hién,
thiét ké, xdy dyng mo hinh thyc nghiém, 1ap trinh phan mém cho vi diéu khién
dé két ndi v6i phan cing va hé thong thong tin dé tién hanh thyc nghiém.
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III. KET QUA NGHIEN CUU VA THAO LUAN

1. KET QUA NGHIEN CUU
1.1. NGUYEN LY HOAT PONG CUA MANG PIEN THOAI

1.1.1. Tong dai
1.1.1.1. Khai niém vé tong dai:

Téng dai la mot hé théng chuyén mach co6 hé théng két ndi cac cudc lién
lac gifta cac thué bao vé6i nhau, voi sd luong thué bao 16n hay nhé tuy thudc vao
ting loai tong dai, timg khu vuec.

1.1.1.2. Chitc ning ciia tong dai:
Téng dai dién thoai c¢6 chirc nang :
— Nhén biét duoc khi thué bao ndo c6 nhu cau xuit phat cudc goi.

— Thong bao cho thué bao biét minh san sang ti€p nhan cac yéu cau
cua thué bao.

Xt 1i thong tin tir thué bao chii goi dé diéu khién két ndi theo yéu cau.
— Baéo cho thué bao bi goi biét c6 nguoi can mudn lién lac.
— Giam sat thoi gian va tinh trang thué bao dé ghi cudc va giai toa.
— Giao tiép dugc véi nhitng tong dai khac dé phdi hop diéu khién.
1.1.1.3. Phén loai tong dai:
a. Tong dai cong nhdn:
Viéc két ndi thong thoai, chuyén mach dya vao con nguoi.
b. Tong dai co dién:

B6 phén thao tac chuyén mach 1a hé théng co khi, duge diéu khién bﬁng
hé thdng mach tir. Gdm hai hé théng chuyén mach co khi co ban: chuyén mach
tirng nic va chuyén mach ngang doc.

c. Tong dai dién tir:

Qua trinh diéu khién két ndi hoan toan tu dong, vi vay ngudi st dung
cling khong thé cung cap cho tong dai nhitng yéu cau ctiia minh bang 10i noi
dugc. Nguoc lai, tong dai tra 1oi cho nguoi str dung ciing khong thé bang 101 noi.
Do d6, can qui dinh mot sb thiét bi ciing nhu cac tin hiéu dé nguoi sir dung va
tong dai c6 thé 1am viéc dugc véi nhau.
1.1.1.4. Cac loai am hi¢u:

a. Tin hiéu moi quay sé (Dial tone):
13



Khi thué bao nhac t6 hop dé xuat phat cudc goi s& nghe 4m hiéu moi quay
s6 do tong dai cap cho thué bao goi, 14 tin hiéu hinh sin c6 tan s6 425 + 25 Hz
lién tuc.

A NN NN
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+

Hinh 1: Tin hi¢u Dial tone
b. Tin hiéu bao bdn (Busy tone):

Tin hiéu ndy bao cho nguoi sir dung biét thué bao bi goi dang trong tinh
trang ban hodc trong truong hop thué bao nhic may qua lau ma khong quay sb
thi tong dai gdi 4m hiéu bao ban nay. Tin hiéu bao ban 13 tin hiéu hinh sin c¢6 tin
s0 425 + 25 Hz, ngat quang 0.5 gidy c6 va 0.5 giay khong.
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VARV \/ V
Hinh 2: Tin hiéu » [ Busy Tone
c. Tin hiéu chuong (Ring tone):

Tin hiéu chudng do tong dai cung cap cho thué bao bi goi, 1a tin hiéu hinh
sin ¢o tan s6 25 Hz va dién ap 90V hiéu dung, ngit quing tuy thudc vao tong
dai, thuong 2 gidy c6 va 4 giay khong.
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Hinh 3: Tin hiéu Ring Tone
d. Tin hiéu hoi chuéng (Ring back tone):
Tin hiéu hoi chudng do tong dai cap cho thué bao goi, 1a tin hiéu hinh sin
c6 tan sO 425 + 25 Hz 1a hai tin hiéu ngit quang 2s c6 4s khong tuong ung véi
nhip chudng.
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Hinh 4: Tin hiéu Ring back Tone
1.1.1.5. Phwong thirc chuyén mach ciia tong dai dién tir:
Téng dai dién tir c6 nhitng phuong thirc chuyén mach sau :

- Téng dai dién tir dung phuong thirc chuyén mach khong gian (SDM:
Space Devision Multiplexer)

- Téng dai dién tor dung phuong thirc chuyén mach thoi gian
(TDM : Timing Devision Multiplexer): c6 hai loai.

Phuong thitc ghép kénh theo tin sé (FDM: Frequence Devision
Multiplexer).

Phuong thirc ghép kénh tuong ty theo thoi gian (Analog TDM) gom ¢6 :
+ Ghép kénh bang phuong thiic truyén dat cong hudng.
+ Ghép kénh PAM (PAM : Pulse Amplitude Modulation).

Trong k¥ thuat ghép kénh PCM nguoi ta lai chia 2 loai: diéu ché Delta va
diéu ché PCM.
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Ngoai ra, ddi véi tong dai co6 dung luong 16n va rat 16n (dung luong 1én
dén ¢& vai chuc ngan sd) ngudi ta phdi hop ca hai phuong thirc chuyén mach
SDM va TDM thanh T-S-T, T-S,S-T-S ....

Uu diém cta phuong thire két hop nay 1a tan dung tdi da s6 link trong va
giam bat s6 link trong khong can thiét, lam cho két cAu cia toan tong dai tro nén
don gian hon. boé1 vi, phuong thirc ghép kénh TDM lu6n ludén tao ra kha nang
toan thong, ma thong thuong ddi véi tong dai co dung luong 16n, viée du link 13
khong can thiét. Nguoi ta da tinh ra thong thudng chi c¢6 toi da 10% cac thué bao
¢6 yéu cau cung 1 lc, nén sd link trdng chi can dat 10% tong s6 thué bao 1a di.
1.1.2. May dién thoai
1.1.2.1. Cac thong sb co ban ciia may dién thoai:

Tong dai duoc ndi véi cac thué bao qua 2 duoc truyén TIP va RING.
Thong qua 2 dudng diy nay thong tin tir tong dai qua cac thué bao duoc cap
bang ngudn dong tir 25 mA dén 40 mA (trung binh chon 35 mA) dén cho may
dién thoai.

— Tbng tré DC khi gac may 16n hon tir 20 K
— Tong tré AC khi gac may tir 4K dén 10K
— Tbng tré DC khi nhdc may nhé hon 1K (tir 0,2K = 0,6K).

Céc thong sb va gidi han méy dién thoai :

Thong sb Céc gia tri mau Gia tri st dung

Dong lam viéc 20 — 80 mA 20— 120 mA

Nguén tong dai -48 > -60V 40 > -150V

bién tré vong 0 — 1300 Ohm 0 — 1600 Ohm

Suy hao 8dB 17dB

Méo dang 50dB 50dB

Dong chuong 90Vmrs/20Hz 75 —90Vmrs/16 — 25Hz
Thanh ap dng noi 70 — 90 dB <15dB

1.1.2.2. Cac hoat dong trén mang cia may dién thoai:

Tong dai nhan biét trang thai nhic may cua thué bao hay gac may bang
cach sir dung ngudn mot chiéu 48VDC.

Khi gac may tong tré DC bang 20K rat 16n xem nhu hé mach.
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Khi nhac may tong trd DC giam xudng nhé hon 1K va hai tong dai nhan
biét trang thai nay thong qua dong DC xuét hién trén duong day. Sau do, tong
dai cap tin hiéu moi goi 1én dudng diy dén thué bao.

— Quay sd :

Nguoi goi thong bao sé minh mudn goi cho tong dai biét bang cach goi sb
may dién thoai cia minh mudn goi dén cho tong dai. Co hai cach goi sb dén
téng dai :

Phuong thitc quay s6 tone DTMF va PULSE: Khi ¢6 mot phim duogc 4n
thi trén dudng day s& xuét hién 2 tin sd khac nhau thudc nhém fthdp va fcao.
Phuong phap tan ghép nay chdng nhiéu tot hon, ngoai ra dung dang tone DTMF
s& tang dugc toc d6 quay nhanh gip 10 lan so véi viée thuc hién quay so
PULSE. Mit khac phuong phap s& st dung dugc mot sd dich vu cong thém
tong dai.

Phuong phap quay s pulse: tin hiéu quay sb 1a chudi xung vudng, tan sb
chudi du 4n = 10Hz,sd dién thoai béng ) Xung ra, riéng s60sél1al0 xung, bién
d6 ¢ muc cao 1a 48v, & muc thap 1a 10v, dang song dugc cho & hinh dudi:
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Hinh 5: Quay sé kiéu dang Pulse

a: chu ky lam viéc (thoi gian 48v)
b: thot gian ¢ 10v, ta c6 a/b = 66/33 =2
c: khoang thoi gian giira 2 1an quay s trong mot cudc goi
S6 xung trén mot gidy 10 — 20 pulse/s
— Quay sb bang Tone (Tone — Dialing): May dién thoai phat ra cing luc hai
tin hiéu véi tan sé dao déng khac nhau tuwong Gng véi sé6 mudn quay
(DTMF : Dual Tone Multi Frequence) theo bang sau

Bing 1: Bing phan logi tin sé tin hi¢u Tone

Frow Fricn Digit
697 1209 1
697 1336 2
697 1477 3
770 1209 4
770 1336 5
770 1477 6
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852 1209 7
852 1336 8
852 1477 9
941 1336 0
941 1209 *
941 1477 #

— Két ndi thué bao :
Tong dai nhan dugc céc s6 li€u s€ xem xét:

Néu cac dudng day ndi thong thoai déu bi ban thi tong dai s& cap tin hiéu
bao ban.

Néu duong day nbi thong thoai khong ban thi tong dai s& cap cho nguoi bi
goi tin hiéu chudng va nguoi goi tin hiéu hdi chudng. Khi ngudi duoc goi nhic
may, tong dai nhan biét trang thai nay, thi tong dai ngung cap tin hiéu chudng dé
khong lam hu mach thoai va thyc hién viéc thong thoai. Tin hi€u trén duong day
dén may dién thoai tuong trng voi tin hi¢u thoai cong voi gia tri khoang 300 mV
dinh — dinh. Tin hi¢u ra khoi may dién thoai chiu sy suy hao trén duong day véi
mAat mat cong suit trong khoang 10 dB = 25 dB. Gia st suy hao 1a 20 dB, suy ra
tin hi€u ra khoi may dién thoai c6 gia tri khoang 3V dinh — dinh.

— Ngung thoai:

Khi mét trong 2 thué bao gic mdy, thi tong dai nhan biét trang thai nay,

cat thong thoai cho ca 2 may dong thoi cap tin hiéu bao ban cho may con lai
— Tin hiéu thoai:

Tin hi¢u thoai trén dudng day la tin hiéu dién mang cac thong tin co
ngudn gbc tir Am thanh trong qua trinh trao ddi gitta 2 thué bao. Trong d6, am
thanh dugc tao ra boi cac dao dong co hoc, nod truyén trong moi truong dan am.

Khi truyén di trong mang dién thoai la tin hiéu thuong bi méo dang do
nhitng 1y do: nhiéu, suy hao tin hiéu trén dudng day do burc xa soéng trén dudng
day véi cac tan s6 khac nhau. Pé dam bao tin hiéu dién thoai nghe rd va trung
thuc, ngay nay trén mang dién thoai nguoi ta st dung tin hi¢u thoai co6 tan sb tur
300 Hz +~ 3400 Hz.

1.1.3. Phuong thirc hoat dong giira tong dai va may dién thoai

Téng dai nhan dang thué bao goi nhac may thong qua su thay ddi tong trd
mach vong ctia duong day thué bao. Binh thuong khi thué€ bao ¢ vi tri gac may
dién tré mach vong 1a rat 16n. Khi thué bao nhac may, dién tré mach vong thué
bao giam xudéng con khoang tir 150 dén 1500. Tong dai c6 thé nhan biét sy thay
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d6i tong tré mach vong ndy (tirc 1a thay doi trang thai cua thué bao) thong qua
cac bd cam bién trang thai. Tong dai cdp 4m hiéu moi quay sé (Dial Tone) cho
thué bao. Dial Tone 14 tin hiéu moi quay s6 hinh sin c¢6 tan sé 425 + 25 Hz. Khi
thué bao nhan biét dugc tin hiéu Dial Tone, ngudi goi s& hiéu 1a duoc phép
quay sb. Ngudi goi bat dau tién hanh giri cac xung quay sd thong qua viée quay
s6 hodc nhan phim chon $0. Téng dai nhan biét duogc cac sd duoc quay nho vao
cac chudi xung quay sd phat ra tir thué bao goi. Thuc chat cic xung quay sd 1a
cac trang thai nhic may hodc gic may cua thué bao. Néu cac dudng két ndi
thong thoai bi ban hoac thué bao dugc goi bi ban thi téng dai s€ phat tin hi¢u
bdo ban cho thué¢ bao. Am hi€u nay cé tan s6 f=425 + 25 Hz ngét nhip 0,5s co
0,5 s khong. Téng dai nhan biét cac sb thué bao goi dén va nhan xét:

Néu sé dau nam trong tap thué bao thi tong dai s& phuc vu nhu cudc goi
noi dai.

Néu s6 dau 1a sé qui wéc goi ra thi tong dai phuc vu nhu mét cude goi lién
dai qua trung ké va giri toan bd phan dinh vi s6 quay sang tong dai ddi phuong
dé giai ma.

Néu s6 dau 1a ma goi cac chirc nang dac biét, téng dai s€ thuc hién cac
chtrc ning d6 thué yéu cau cta thué bao. Thong thudng, d6i voi loai tong dai ndi
b0 c6 dung lugng nho tir vai chuc dén vai tram sb, c6 thém nhiéu chirc nang dac
bi¢t lam cho chuong trinh phuc vu thué bao thém phong phu, tién lo1, da dang,
hiéu qua cho ngudi st dung lam ting kha ning khai thac va hiéu suit sir dung
tong dai.

Néu thué bao duoc goi ranh, tong dai sé cap tin hiéu chudng cho thué bao
v6i dién ap 90Vrms (AC), f =25 Hz, chu ki 2s c6 4s khong. Pong thoi, cip am
hiéu hdi chudng (Ring Back Tone) cho thué bao goi, 4m hiéu nay 1a tin hiéu sin
f=425 + 25 Hz cung chu ki nhip véi tin hi€u chudng goi cho thué bao dugc goi.

Khi thué bao dugc goi nhac may, tong dai nhan biét trang thai may nay
tién hanh cit dong chudng cho thué bao bi goi kip thdi tranh hu hong dang tiéc
cho thué bao. Pong thoi, tién hanh cit 4m hiéu Ring Back Tone cho thué bao
goi va tién hanh két ndi thong thoai cho 2 thué bao.

Téng dai giai téa mot s6 thiét bi khong can thiét dé tiép tuc phuc vu cho
cac cudc dam thoai khac.

Khi hai thué bao dang dam thoai ma 1 thué bao gac may, tong dai nhan
biét trang thai gic may ndy, cat thong thoai cho ca hai bén, cip tin hiéu ban
(Busy Tone) cho thué bao con lai, giai toa link dé phuc vu cho cac dam thoai
khac. Khi thué bao con lai gac may, tong dai xac nhan trang thai gac may, cat
am hiéu bdo ban, két thic chuong trinh phuc vu thué bao.
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Tat ca hoat dong noi trén cua téng dai dién tor déu duoc thuc hién mot
cach hoan toan ty dong. Nho vao cac mach diéu khién b(:fmg dién tir, dién thoai
vién c6 thé theo ddi truc tiép toan bo hoat dong cua tong dai & moi thoi diém
nhg vao cac bg hién thi, cinh béo.

Dién thoai vién c6 thé truc tiép diéu khién cac hoat dong cua tong dai qua
cac thao tac trén ban phim, hé théng cong tic....cac hoat dong d6 co thé bao
gém: nghe xen vao cac cuoc dam thoai, cit cudng birc cac cudc dam thoai cé y
dd x4u, t6 chtrc dién thoai hoi nghi.... Tong dai dién tir cling c6 thé dugc lién
két véi may dién toan dé diéu khién hoat dong hé théng.

1.2. HE THONG BAO CHAY TU PONG VA GIAI PHAP TiCH HQP
1.2.1. Nhiém vu ciia hé thong bao chay tw dong

Theo tiéu chuan Viét Nam TCVN 5738-2001, hé thong bao chay tu dong 1a
hé théng thiét bi ty dong phat hién va thong bao dia diém chay. Hé théng bao
chay ty dong bao gdm: Trung tim bao chdy, cic dau bao chay, chudng, dén, nat
nhén va cac thiét bi ngoai vi khac.

Nhiém vu ctia hé thdng bao chay tu dong 1a phat hién ra chdy mot cach
nhanh chéng, chinh xac va kip thoi trong ving bao vé cua hé thong. Tu dong
phat ra cac tin hiéu bao dong, gui tin hi¢u diéu khién tdi cac thiét bi ngoai vi cua
hé théng bdo chay tu dong nham thuc hién mot nhiém vu cu thé nao d6. Pic
biét, véi hé thdng bao chay ty dong st dung dau bao chay khoi thi nd con co
nhiém vu quan trong hon 13 canh bao, nghia 1a phat hién va thong bao su sip
chdy, su chdy am i chua c6 ngon lira.

Hé théng bao chay tu dong co thé dugc chia thanh nhiéu loai khac nhau
dura trén cong nghé dau do (cam bién) phat hién chay va pham vi bao vé hay dic
diém ky thuat cua hé thong.

Theo nguyén 1y 1am viéc clia dau bao chay, hé thong bao chay c6 thé chia
lam mét sb loai nhu sau:

- Hé thong bao chay tu dong sir dung dau bao chay khoéi: 1a hé thdng bao
chay tu dong 1am viéc dwa vao nguyén 1y lam viéc cua dau bao chay dua trén
dau hiéu khéi. Hé théng nay chil yéu phét hién ra sy gia ting nong dd khéi &
trong khu vuc dugc bao vé¢ dé dua ra canh béo.

- Hé théng bao chay tu dong st dung dau bao chay nhiét: 1a hé thong bao
chay tu dong lam viéc dua theo nguyén 1y lam viéc ctia dau bao chay nhiét. Hé
théng nay chu yéu phat hi¢n ra su thay ddi nhiét do & trong khu vuc dugc bao vé
dé dua ra canh bo.

- Hé thong bao chay tu dong sir dung dau bao chay anh sang: lam viéc dya
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vao nguyén 1y 1am viéc ciia dau bao chay lra. Hé thong nay chii yéu phat hién ra
su gia ting cudng anh sang cta ngon lira trong khu vuc duoc bao vé dé phat tin
hi¢éu canh bao.

- Hé thong bao chay ty dong st dung dau bao chay hdn hop: 1a hé thong
lam viéc dua trén nguyén 1y 1am viéc ctia dau bao chay hdn hop nhu: dau bao
chay nhiét va khoi; dau bao chay nhiét va lira... Hé thong nay chu yéu phat hién
ra sy thay ddi cac yéu t6 moi trudng ma du do duoc trang bi c6 kha niang phat
hién trong khu vuc duoc bao vé dé dua ra tin hiéu canh béo.

Dua trén dic diém ky thuat, pham vi va do chinh xac vung bdo chay, h¢
théng béo chay tu dong co thé dugc chia lam céc loai:

- Hé thong bao chay tu dong theo ving: 1a hé thong bao chay tu dong co
chtrc nang bao chdy & mot khu vuc, mét dia diém. Hé théng nay co thé duoc
trang bi nhiéu dau do phét hién diu hiéu chay. Chi can mot trong sb cac dau bao
chay phat hién dau hiéu chay thi hé théng thuc hién bao chay cho ca ving dugc
bao vé ma khong chi ra chinh xac chdy & vi tri nao, do ddu do nao phat hién.
Pham vi bao vé c6 thé vai chuc dén vai nghin m?.

- H¢ théng bao chay tu dong theo dia chi: 1a h¢ théng bao chay tu dong co
kha ning bao chay chinh xac dén timg vi tri tirng dau bao riéng biét (timg dia chi
cu thé). Dién tich b4o vé cua mot dia chi bao chay chi gidi han trong khoang vai
chuc mét vudng (tuy thudc vao ting loai dau bao chay).

- Hé théng bao chay tu dong thong minh: véi sy phat trién khoa hoc cong
ngh¢, hé théng bdo chay tu dong theo dia chi dugc phat trién thanh hé théng bao
chay thong minh véi nhiéu tinh ning cao cap nhu ngoai xac dinh 1 dia chi chay,
hé thdng nay con c6 thé do duge mot sd thong sd vé méi truong cua khu vuce lap
dit dau bao chay nhu nhiét 4o, nong d6 khoi, cac chi sé6 mot sb loai khi, ...

1.2.2. Nguyén Iy 1am viéc hé thong bao chay tu dong

Mot hé théng bao chay tu dong thong thuong duy tri ¢ 3 trang thai dé 1a:
trang thai thuong truc, trang thai su cd, trang thai bao chay.

O trang thai thuong truc (day ciing chinh 13 trang thai binh thudng ctia hé
thdng), bo xur 1y trung tdm c6 tin hiéu dén cac thiét bi trong hé théng dé kiém tra
trang thai lam viéc cta cac bd phan nay. Néu tin hiéu phan héi vé trong pham vi
an toan thi hé théng duy tri ¢ trang thai nay. Khi xuat hién bo phan niao do
khong c6 phan hdi hay tin hiéu phan hdi ngoai pham vi an toan thi hé théng
chuyén sang trang thai su cd.

Trang thai su ¢6 xuat hién khi ¢ it nhat mot bd phan nao d6 trong hé thong

khong hoat dong binh thudng, khong co tin hiéu phan hdi hodc bao 18i cua bo
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phan nao d6 trong hé thong. Cac thong tin su ¢b s& dugc hién thi, canh bao cho
ngudi van hanh biét dé khic phuc thong qua man hinh LCD hay cac dén béo tiy
thudc ciu tao ciia hé théng.

Trang thai bao chay xuét hién khi tin hiéu phat hién & dau do nao dé vuot
ngudng gidi han di thiét lap. O trang thai ndy, bo xur 1y trong tam s& kich hoat
cac thiét bi canh bao nhu coi, dén hay gti tin hiéu diéu khién t6i cac thiét bi
ngoai vi nhu mé van, bom nudce, xa khi chira chay...

1.2.3. Ung dung mang vién thong trong hé thong bso chay tuw dong

Khi phat hién chay, h¢ théng bao chay tu dong kich hoat cac thiét bi bao
chay tai chd nhu hé thong loa (coi ha), hé théng dén nham giy cha ¥ va bao
dong. Thong qua cac tin hi€u nay ma dam chay dugc phat hién bdi nhitng nguoi
& gan tir d6 thyc hién cac bién phap xt 1y khi c¢6 chay.

Viéc bao chay tai chd trong nhiéu truong hop khong phat huy tac dung khi
khong c6 ngudi ¢ trong pham vi ¢ thé tiép nhin dugce cac tin hiéu bao chay
(khong nghe thiy coi hi, khong quan sat duoc dén bao chay). Vi vy, mot s6 hé
thong bao chay tu dong tich hop kha ning bao chay qua mang vién thong dé c6
thé giri tin hiéu bao chay nhanh va truc tiép dén nguoi giam sat. O hé thong bao
chdy tu dong c6 tinh nang nay, khi phat hién chay, ngoai thuc hién canh béo tai
chd, hé thdng sé tién hanh quay sd, thuc hién cudc goi téi sé dién thoai da duoc
thiét 1ap tir trudc dé canh bao chay. Lién lac dién thoai c6 thé duoc thién thong
qua mang di¢n thoai ¢ dinh hodc di dong. Hién nay, lién lac dién thoai di dong
d3 tro 1én pho bién, d& dang thiét 1ap nén cac hé thdng bao chay tu dong thudng
tich hop kha nang lién lac qua mang di dong. Ngoai goi di€n, voi mang di dong,
hé théng bdo chay co thé gui tin nhin dén cac sb dién thoai dit trude.

Ung dung mang vién thong trong bao chay tu déng c6 nhiéu wu diém tich
cuc. Mot s6 hé thong bao chay cii chua c6 kha ning khai thic mang vién thong
cho bao chay thi can thiét duoc nang cip, mé rong kha ning lién lac, bao chay
thong qua mang vién thong dé gia ting kha ning bao vé ctia hé thong.

1.2.4. Ung dung vi mach tich hop trong hé thong bao chay tu dong

Voi hé théng bdo chdy tu dong hién dai, véi kha nang bao chdy chinh xéc
(theo dia chi) ciing nhu tich hop nhiéu tinh ning c6 thé dugc xay dung dua trén
cac vi mach tich hop.

Viéc sir dung céc vi mach tich hop gitp giam kich thudc hé théng dong
thoi gia tang kha nang xu ly nhu:

- Tiép nhéan va xir 1y duoc tin hiéu tir nhidu loai dau do khac nhau
- Thyc hién dugc cic thuat toan phan tich hi€u qua tin hiéu canh bao tu dau
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do dé dua ra quyét dinh chinh xac, hiéu qua

- C6 kha nang tich hop véi cac hé théng khac gitp ting kha nang bao vé va
xu 1y sy ¢b

- Két nbi, giao tiép cac thiét bj khiac qua Internet, cap nhat dir liéu méi
truong 18n cloud qua d6 gitp giam sat hé théng tir xa qua thiét bi di dong,
dién thoai thong minh dong thoi c6 thé diéu khién hoat dong ctia hé thong
ma khong phai téi gan

Ngoai cac vi mach tich hop chuyén dung ma cac hing thiét ké, ché tao hé
thng bao chay xay dung riéng cho san phidm ctia minh, mot s loai vi xtr 1y, vi
diéu khién da chuc nang co thé duoc ung dung vao thiét ké, ché tao hé théng
bado chay tu dong thong minh nhu cac dong vi diéu khién AVR, mot sb vi mach
duogc phat trién cho cac tng dung diéu khién ty dong, IoT nhu ESP8266. ..

Vi diéu khién AVR 1a mét trong cac ho vi diéu khién dang dugc ting dung
kha rong rdi cho cac img dung giam sat, diéu khién. Day 1a dong vi diéu khién
manh mé& v6i nhiéu tinh nang hd trg trong khi chi phi dau tu nam & muc khong
cao, kha thi dé trién khai cho cac hé théng diéu khién ty dong. Vi diéu khién
AVR c6 nhiéu loai véi cdu hinh khac nhau va thich hop cho cac tmg dung cd
mic d6 phirc tap khac nhau. Trong s6 d6 co thé ké dén chip vi diéu khién
ATmega 2560. Pay 1a vi diéu khién 8 bit co dung luong bd nhd 16n va tde do
lam viéc cao.
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Hinh 6: So d0 chén vi diéu khién Atmega2560
Atmega 2560 1a loai vi diéu khién duoc thiét ké theo kién trac RISC véi tap
1énh khé gon bao gém 135 1énh. Hau hét cac 1énh duoc thue hién trong mdt chu
ky may voi 32 thanh ghi cong dung chung 8 bit, tan sb 1am viéc 1én dén 16MHz.

Céc thong s6 k¥ thuat cia ATMega2560:
- B0 nhé chuong trinh va bd nhé dir lidu:
- 256KB bd nhé chuong trinh (Flash) cho phép ghi lai téi 10000 1an.
- 4KB b nh¢ chuong trinh EEPROM

- 8KB bd nhd RAM tinh (SRAM), cho phép mé rong bd nhd ngoai 1én dén
64KB.

- C6 chirc nang khoa bao vé chuong trinh
Ngoai vi:

- Hai bo Timer/Counters 8 bit

- Bon bo Timer/Counters 16 bit
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Bdn kénh PWM 8 bit

- Lén dén 12 kénh PWM véi d6 phan giai kha trinh tir 2 t6i 16 bit

- 16 kénh ADC 10 bit

- 4 cong truyén thong USART

- Giao tiép SPI chi/to

- Giao tiép hudng byte 2 day

- B Watchdog Timer kha trinh v&1 b dao dong riéng
- Chan xtr Iy ngat

- C6 dn 86 chan vao ra cong dung chung

Ngoai Atmega2560, c6 thé ké dén mot sé md VDK cung ho khac nhu
Atmega640, Atmegal280, Atmegal281, Atmega2561 voéi cac dac diém duoc

tom lugc trén bang sau:

Bing 2: So sdnh mét sé vi diéu khién ho AVR

General 16 bits resolution Serial ADC
Device Flash EEPROM RAM Purpose /O pins PWM channels USARTs | Channels
ATmega640 64KB 4KB 8KB 86 12 4 16
ATmegal280 128KB 4KB 8KB 86 12 4 16
ATmegal281 128KB 4KB 8KB 54 6 2 8
ATmega2560 256KB 4KB 8KB 86 12 4 16
ATmega2561 256KB 4KB 8KB 54 6 2 8

Hinh anh thyc cia Atmega2560:

So d6 khoi vi diéu khién nay dugc cho ¢ hinh sau:
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Hinh 7: So do khoi vi diéu khién ATmega2560

Dé phat trién cac ing dung giam sat, diéu khién c6 kha ning két nbi mang,
dac biét 1a mang khong day thi ESP8266 1a mdt Iua chon thich hop véi nhiéu wu
diém noi bat.

ESP8266 duoc phat trién bai Espressif dic biét thich hop cho cac tmg dung
[oT (Internet of Thing). ESP8266 st dung bo vi xur Iy 32 bit L106 cua Tensilica
v6i kién trac RISC 16 bit, cong suét tiéu thu thap. Toéc do 1am viéc cua vi xu 1y
lén dén 160MHz hd trg hé diéu hanh thoi gian thyc RTOS (Real-Time
Operating System), két néi Wifi.

Thong s6 cia ESP8266:

3. Phan clng:
3.1.  CPU: Tensilica L106 32-bit processor

3.2. Giao tiép ngoai vi: UART/SDIO/SPI/I2C/I2S/IR Remote Control,
GPIO/ADC/PWM/LED Light & Button
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3.3. Dién ap lam viéc: 2,5V dén 3,6V

3.4. Dong lam vi¢c: 80mA

4. Wifi:

4.1. Hb trg giao thire: 802.11 b/g/n

4.2. Tansb: 2.4G ~2.5G (2400M ~ 2483.5M)
4.3.  Antena: on board hoic loai lap ngoai

5. Phan mém:

5.1.  Ché d6 Wifi: Station/SoftAP/SoftAP+Station
5.2.  Bao mat: hd trg WPA/WPA2

5.3, Ma hoéa: WEP/TKIP/AES

5.4.  Cap nhat firmware: UART Download / OTA (via network)
5.5.  Giao thuc mang: IPv4, TCP/UDP/HTTP/FTP
Hinh anh thuc cia ESP8266 cho ¢ hinh sau:

Hinh 8: Hinh dnh thuc cia ESP8266

So do chan va so do khdi chtrc nang chinh cia ESP8266 cho & cac hinh sau:
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Hinh 9: So do chén cua ESP8266
-
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Hinh 10: So dé khoi ciia ESP8266

1.2.5. Giai phap tich hop hé thong bao chay tw dong

Céc h¢ thong bao chay tu dong ngoai cac thiét bi ngoai vi dugc két noi voi
cac cong giao tiep chuan va danh riéng tir bd di€u khién trung tdm con san co

cong mo rong két ndi théng qua tiép diém khoé (Dry Contact).

Khi c¢6 bao chdy, bd diéu khién trung tdm hé thdng bao chay s& xuit tin
hiéu qua ghép ndi tiép diém kho. Cac thiét bi xtr Iy khac co thé ghép ndi véi bo
diéu khién trung tdm cta hé théng bao chay tu dong cia giao tiép nay.

Giai phap dé tich hop hé théng bao chay tu dong mdi véi hé théng bao
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chay hién c6 nham phat huy vai tro hé thong hién c6 1a sir dung tiép diém kho.

So d6 khéi hé théng nhu sau:

Cam bién Xir ly phim va hién thi Giao tiép GSM
Ngit dién thiét

. 3 A +—
bi duoc bao vé

Xu 1y trung tam \
/ / A

A e .2 A . X Cénh béO tal
Dau ra tiép di€ém Dau vao tiep chd (dén, Am
9

kho diem kho thanh)

Hé
thong
bao
chay
hién c6

v

Cloud

Backend

Frontend

Hinh 11: So db khoi hé théng bdo chdy tw dong
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Nhu vay, co s& khoa hoc ctua viéc “Nghién ctru, ing dung tién bd khoa
hoc cong nghé xay dung hé théng bao chay ty dong va diéu khién thiét bi tir xa
qua mang dién thoai di dong tai Trung tdm tich hop dir li¢u tinh Hung Yén”
chinh 12 su két hop gitta cac nganh Pién — Dién tir va Vién thong, sy phdi hop
mg dung vi diéu khién hién dai va hé théng thong tin lién lac da hinh thanh mot
huéng nghién ctru va phat trién khong nho trong khoa hoc k¥ thuat. Diéu khién
thiét bi dién tir xa thong qua mang dién thoai khéc phuc duoc nhiéu gio1 han
trong hé thng diéu khién tir xa va bao dong thong thuong. Hé thong nay khong
phu thudc vao khoang cach, moi truong, ddi tuong diéu khién va d6i tuong bao
dong. Piém dic trung ndi bac cua hé théng 1a tinh luu dong cua tac nhan diéu
khién (ngudi didu khién) va dbi tuong duge diéu khién 1a ¢ dinh.
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1.3. THIET KE VA LAP TRINH HE THONG
1.3.1. Tinh toan hé thong
1.3.1.1. Khdi cam bién dau vao

Cam bién dau vao dung trong hé thong bao chay tu dong thong thudng
bao gém cam bién chay theo nhiét dg, cam bién chay theo khoi.

- Cam bién chay theo nhiét do hoat dong dua trén viéc phat hién su gia
tang nhiét do va gui tin hi¢u bao chdy khi nhiét dat vugt ngudng giéi han. Tin
hiéu bao chay duoc chuyén toi bo xur Iy trung tim dé thuc hién cac khau con lai
cua qua trinh xur 1y bdo chay tu dong.

- Cam bién chay theo khoéi hoat dong dua trén viéc phat hién c6 khoi. Co
nhiéu loai v6i cdu tao khac nhau song dugc dung pho bién hién nay la cam bién
khoi hoat dong theo nguyén tic quang hoc. Budng phat hién khoéi c6 dén LED
phat 4nh sang va mat thu tin hiéu anh sang. Trong diéu kién binh thuong (khong
c¢6 khéi) anh sang duoc phat ra tir dén LED sé& truyén thang ra ngoai ma khong
t6i duoc mét thu (vi dugc dat 1éch nhau). Khi ¢é khoi vao buéng phat hién khoi,
anh sang s& bi khuéch tan qua khoi lam léch hudng di va chuyén t6i mat thu.
Duya trén tin hiéu anh sang thu duoc cam bién s& phat tin hiéu bao c6 khoi trong
pham vi giam sat. Tin hiéu d6 duoc chuyén t6i bd xir Iy trong tim dé thyuc hién
cac thi tuc xir 1y tiép theo.

Pé dam bao tinh tin cdy cua cic cam bién, thong thudng lién lac giita cam
bién v6i bd xtr Iy trung tdm ludn duge duy tri trong ca truong hop hoat dong
binh thuong va khi ¢6 bao chay.

Cong nghé thuong dugc dung dé truyén tai thong tin va lién lac giita cam
bién v&i bo xir Iy trung tdm 1a str dung ngudn dong. Theo phuong phép xur 1y,
truyén thong tin nay, tin hiéu duoc chuyén di duéi dang bién thién dong dién
thay vi hiéu dién thé nhu ¢ hé théng dung ngudn ap. Uu diém 16n cua phuong
phap truyén théng tin ndy 14 han ché dugc tic dong ctia nhifu 1én tin hiéu trén
duong truyén. Hon nita dé dang duy trinh su lién lac thuong xuyén gitta hai bén
truyén nhan. Phuong phap thuong dugc dung dé xac nhan lién lac lién tuc 13 &
diéu kién binh thudng, hé thong s& duy tri mot dong dién nho. Néu lién lac giira
hai bén khong bi gidn doan, cable khong bi dut thi luon ¢6 dong duy tri nay. Khi
can truyén dit liéu, bén truyén sé& lam ting dong dién trén duong truyén theo giao
thirc da dinh. Tt bién thién dong dién trén dudng truyén, bén nhan giai ma duoc
thong tin truyén qua do 1a gi.

Mot s6 loai cam bién bao chay phat dua trén nhiét va khoi dugoc dung
trong nhiéu hé thong bao chay tu dong hién nay c6 thé ké dén nhu:

Cam bién bao chay nhiét AHR-871:
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Hinh 12: Piu bdo nhiégt AHR-871

bac diém:

Thiét bi c6 thé hoat dong khong gidi han sé 1an va khéng bi anh
hudng bdi nhiét d6 phong. Cac bd phan duge ma vang dé tranh qua
trinh oxy hoa.

Bo phan can bang khong khi lam bang hop kim dé tranh d6 am va
6n dinh cac chirc ning thong gié. Hop kim co thé tu tan nhiét dé
tranh hién tugng bdo dong gia.

Thiét bi dugc cau tao hoan toan kin va khong bi anh huong bdi do
am, bui ban hodc con trung.

Viéc thiét ké, ché tao dugc kiém soat chét luong nghiém ngat va
thir nghiém nhiéu 1an, 1ap di lap lai tw dong va duoc hiéu chinh ty
dong theo nhiét do va do am trong diéu kién 6n dinh. Vi vay, luon
dam bao chat luong va do tin cdy trong qua trinh san xuét.

Thong sb ky thuat:

Model: AHR-871

Xuat xt: Horing Lih - Pai Loan

Loai: 2 day

Contact bdo dong: khong

bi¢n ap: 12-30VDC

Dong bao dong (24VDC 470Q): 40mA

Nhié¢t d¢ bao dong: Theo EN54, CNS

Nhiét dd mo1 truong xung quanh: 0-55°C

Vat liéu: Nhua chéng chay

Kich thuéc 102mm (duong kinh) x 45mm (cao)
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Trong luong: 130g

Mau: Trang

Dién tich bao vé:

Chiéu cao cong trinh dudi 4m: Cong trinh bang vat liéu chéng chay
90m?, vat liéu thuong 50m*

Chiéu cao cong trinh tir 4-2m: Cong trinh bang vat liéu chdng chay
45m?, vat liéu thuong 30m*

Cam bién bao chay khoi AH-0311-2:

v

a  \

e——— e ——

Hinh 13: Piu bdo khéi AH-0311-2

Pau bao khoi AH-0311-2 1a dau do bao khoi 2, bao dong tai chd va truyén
tin hiéu vé thiét bi bao chay trung tim, dé kich hoat toan bd hé théng coi bao
dong khi phat hién c6 khoi hay cac dau hiéu co chdy xay ra dé dua ra canh bao
mot cach kip thoi.

Pic diém:

- Hop cam ung dugc thiét ké dic biét dé tranh bui bim xam nhap, gia
tang dg tin cdy cho nhiém vu bao chay.

- St dung k¥ thuat tién tién, khong bi nhiéu tin hiéu do dé tranh duoc
hién tugng bao dong gia.

- Sirdung 2 dén LED, c6 thé quét dugc goc 360°.
- Thiét bi c6 dau ra ro le, st dung ngudn riéng.

- Ngoai tinh ning sir dung dé bao chay, thiét bi con co thé dung dé
gidm sat mat nguén hodc hd mach, qua dau ra ro le.
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Khi dau bao khoi kich hoat, tin hiéu béo chdy s& truyén t&i bo xtr 1y
trung tdm. Khi dau bao khéi duoc 1am sach, né sé tu dong reset vé
trang thai giam sét binh thuong.

Thiét bi duoc tich hop co1 bén trong, n6 s€ kéu canh bao trude khi
dua ra bao dong chinh thuec.

C6 dong tiéu thy thap.

C6 tiép diém dbi trén dé dau béo, gitp 6n dinh két ndi gitra dau bao
va dé dau bao.

Pé dau bao duoc trang b1 mdt 10 xo ¢6 nhi¢ém vu gitp khong bi
ngin mach khi thao thiét bi ra dé bao tri hay stra chita.

Thong sb ky thuat:

Model: AH-0311-2

Dién ap st dung: 12-30VDC

Dong du phong: 35pA

Dong cho phép: 120mA

Dong bao dong (24VDC 470Q2): 30 mA
Nhiét dd moi truong: Tir -100C dén 550C.
Vat liéu: Nhua chéng chay

Kich thudce: 102mm x 47mm

Trong lugng: 155¢g

Mau: Tring nga

Dién tich bao vé:

Chiéu cao cong trinh dudi 4m: 150m?

Chiéu cao cong trinh tir 4-2m: 75m?

Hé thdng bao chay tu dong duoc thiét ké khdi dau vao cam bién phu hop
dé két nbi duoc hai loai cam bién trén (va c6 kha nang twong thich véi nhiéu loai
cam bién khac).

Céac cam bién trén déu hoat dong dya trén nguyén tic truyén tin hicu
nguon dong c6 do tin ciy cao. O ché dd gidm sat, cAc cam bién tiéu thu dong
déu rat nho (vai chuc pA). O ché do bao dong, dong diéu khién 1én vai chu mA.

34



Hinh 14: So dé mach xi¢ Iy khoi cam bién dau vao

Mach xtr 1y khdi cam bién dau vao dugc thiét ké lam viéc voi dién ap
ngudn 12V cho dong diéu khién 1én dén 40mA voi dién ap dua vao bd xu Iy
duoc khdng ché khong qua gidi han chuin dau vao 5V.

Mach bao gdm 4 kénh giao tiép ngudn dong. Két qua thir nghiém 1am viée
hiéu qua véi cac cam bién khoi va nhiét kiéu ngudn dong co dién ap lam viéce tir
12 dén 24VDC.
1.3.1.2. Khoi két néi thué bao dé giri tin nhin, goi dién

Mot chirc ning quan trong ctia hé théng bao chay duogc thiét ké 1a hd tro
canh bdo qua tin nhéin (SMS) va thuc hién cudc goi tdi s6 dién thoai d3 duoc cai
dat san.

Pé thuc hién chirc nang canh bao qua tin nhin va goi dién, hé théng su
dung module giao tiép GSM SIMS8OOL mini. Py 1a module hd tro giao tiép
mang dién thoai di dong c6 kich thudc nho gon, thich hop trong cac ung dung
diéu khién, giam sat tir xa qua mang GSM.

FCCID: UDV-20
s2-105HE CRc)

&

Hinh 15: Module GSM SIMS800L
Thong sb ky thuat:
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Ngudn cép: 4.2VDC-1A

Khe cim SIM : MICROSIM

Dong khi & ché do cho: 10 mA

Dong khi hoat dong: 100 mA dén 1A.
HO tro 4 bang tan pho bién.

Kich thudce: 25mm x 22cm.

Churc nang cac chan:

VCC: Ngudn vao 4.2V.

TXD: Chan truyén Uart TX.

RXD: Chan nhan Uart RX.

DTR : Chan UART DTR

SPKP, SPKN: ngd ra am thanh, ndi véi loa dé phat am thanh.

MICP, MICN: ngd vao am thanh, phai gan thém Micro dé thu 4m
thanh.

Reset: Chan khoi dong lai SIm800L.
RING : bao c6 cudc goi dén.

GND: Chan Mass, cap 0V.

Module SIM80OL giao tiép voi cac bd xir 1y thong qua chuan truyén
thong UART sir dung cac 1énh AT dé dién khién.

Mach xtr 1y khdi giao tiép thué bao di dong nhin tin goi dién st dung
module SIM80OL nhu sau:

0O

0O

SiBo0L

Hinh 16: Mach giao tiép module GSM SIM800L
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1.3.1.3. Khoi giai m4, hién thi va giao tiép phim nhén

Hé thong dugc trang bi man hinh hién thi LCD 20x4 (20 ky tu x 4 dong)
c6 kich thudc phi hop dé hién thi thong tin mot cach day du, rd rang thay vi chi
la cac deén bao (LED) thuong théy & mot s6 hé théng bao chay ty dong don gian

khéc.

Nguoi dung giao tiép véi hé théng qua bo 4 phim nhan tich hop cac tinh
nang linh hoat. Thong qua phim bdm, nguoi dung c6 thé diéu khién lya chon
chtrc nang diéu khién trén menu hién thi trén man hinh LCD ciing nhu nhép liéu
ca dudi dang s6 va chit.

Pic diém k¥ thuat caa LCD 20x4 dugc st dung trong hé théng:

Hinh 17: LCD 20x4 tich hop dén nén

Thong s6 k¥ thuat:

Dién &p hoat dong: 5V

Hién thj tdi da 20 tu trén 4 dong.
Chir den nén xanh 14.

Chtrc ndng cac chan trén LCD:

Chan 1: (VSS) Chan ndi dat cho LCD, khi thiét ké mach ta ndi chan
nay v6i GND ctia mach diéu khién.

Chén 2: (VDD) La chan cip ngudn cho LCD, khi thiét ké mach ta
ndi chan nay voi VCC = 5V cua mach diéu khién.

Chan 3: (VO0) 1a chan diéu chinh do twong phan ctia LCD.
Chan 4: (RS) La chan chon thanh ghi (Register select).
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Chan 5: (R/W) 1 chan chon ché d6 doc/ghi (Read/Write). N6i chan
R/W voi logic “0” dé LCD hoat dong & ché d6 ghi, hoic ndi véi
logic “1” @& LCD & ché do doc.

Chan 6: (E) La chan cho phép (Enable). Sau khi cac tin hi¢u duoc
dat 1én bus DB0-DB7, cac 1énh chi duoc chép nhan khi ¢6 1 xung
cho phép cua chan E.

Chén 7 - 14: (DBO - DB7) - Tam duong cia bus dit liéu dung dé
trao d6i thong tin véi MPU.

Chén 15: Ngudn dwong cho dén nén.

Chan 16: GND cho dén nén.

LCD duoc thiét ké gan trén canh ti diéu khién c6 khoang cach xa t&i
mach diéu khién trung tdm. Vi vay, mach chuyén d6i giao tiép song song sang
ndi tiép st dung chuan 12C d3 dung thay cho phuong phap truyén song song.

Véi giao tiép chuan ciia LCD 20x4, can tdi soi cable truyén c6 16 soi.
Nhu vay kich thudc cable 16n, anh hudng toi tham mi va cong tac di day, du
nbi. Mach chuyén dbi I12C rat gon soi cable chi con 4 day véi kich thuéc nhod

gon, lam viéc hi€u qua.

Mach chuyén dbi giao tiép st dung chuan truyén thong 12C dé lam viéc
v6oi LCD 20x4:

Hinh 18: Mach chuyén doi 12C cho LCD 20x4
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So d6 mach ghép ndi LCD véi bd xir 1y trung tAm:

DC

&
L .e_ ENEN
O
0O

Hinh 19: So' do mach ghép noi LCD 20x4 véi b xir Iy trung thdm

Ban phim bao gdm 4 phim dugc két ndi truc tiép véi 4 chan vao ra da
churc ndng cua by xur 1y trung tam:

OOYOO

Hinh 20: So dé mach ghép néi ban phim véi bé xir Iy trung tham

1.3.1.4. Khoi diéu khién dong hre dong ngit tiép diém khod

Tiép diém kho thuong duge dung dé giao tiép giita cac hé théng c6 thong
tin truyén tai don gian dudi dang ON/OFF. Pay 1a phuong phap ghép nbi don
gian nhung hi¢u qua.

Véi hé thong bao chay, thong tin su kién chay co thé dugc xuat ra thong
qua céc cap tiép diém ro le dang thudng dong hoic mé. Tiép diém dang nay co
thé dung dé bat dén hay chudng bao chay truc tiép. Ngoai ra, thong qua viéc
dong hodc ma tiép diém, thiét bi khac co thé nhan duoc thong tin sy kién tir thiét
bi xur Iy hién hanh.

Hé thong bao chay tu dong moi duoc thiét ké dé c6 thé nhan dugc cac
thong bao sy kién tir cac hé thong khac giri sang qua céc tiép diém kho nhu vay.
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Mach xtr 1y 13 dau vao sb dugce treo sin dién tré trong ¢6 mirc logic cao.
Khi tiép diém kho kich hoat dong s& 1am thay d6i mirc logic tir cao xubng thap
qua do bao cho bo xur Iy trung tam x1r 1y.

Véi sy trang bi ddu vao tiép diém kho, hé théng bao chay tu dong méi co
thé két ndi v6i cac hé thdng bao chay hién co khac dé gia ting hiéu qua bao chay
va tan dung duoc tai nguyén hién c6 ma khong phai thay thé, lang phi dau tu tir
dau moi th.

Mach x1tr 1y tin hi¢u dau vao tiép diém kho nhu sau:

B
e
B O
O
3 Tl
o
B O
O

Hinh 21: Mach xit Iy ddu vao tiép diém kho

Hé théng dugc trang bi sin 4 dau vao tiép diém kho cho phép tiép nhan 4
kénh thong tin doc 1ap. Mach trang bi diode chéng xong dién ap ngoai vao lam
hong cong xir 1y. Cac duong DC1 dén DC4 déu duoc treo duong ngudn bang
dién trd trong bd xur 1y.

1.3.1.5. Khoi diéu khién ngit dién thiét bi can dwogc bio vé

Mot trong cac chirc ning wu viét cta hé thdng bao chay tu dong méi nay
1a kha ning diéu khién ngit dién ty dong khi c6 sy kién chay hoic duge diéu
khién tir xa qua phan mém cai dat trén thiét bj thong minh nhu smart phone.

Viéc diéu khién dong ngat dién doi hoi thiét bi dong ngit phai ¢ cong
suat dong ngat 16n. Dong dong ngat ¢ thé 1én dén hang chuc A. Bé dap tGng
dugc yéu cau nay, tin hiéu diéu khién dong ngat & mirc logic (TTL) s& duoc dua
dén diéu khién mot ro le trung gian. Ro le trung gian chi cin ngudn diéu khién
c6 cong suat nho. Tiép diém cua ro le cho phép dong dong dién 1én dén vai A
tham chi 13 ca chuc A. Tiép theo, sir dung ro le trung gian diéu khién dong ngat
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nguon dién cap cho cudn hit cta khoi dong tir. Khoi dong tir 1a thiét bi dong
ngat chuyén dung duoc thiét ké voi cong suat dong ngit cao. Dong dong ngat
1én dén hang chu A va cao hon. Khdi dong tir thuong duoc tmg dung trong diéu
khién ngudn cap cho cac dong co ba pha cong suat 16n (hang KW) ciing nhu céac
ngudn chinh cip cho ca toa nha, van phong.

So doi khoi diéu khién ngat dién nguon can bao ve:

Bo diéu Role Khoi Ngudn
khién trung |:> trung |:> dong tur |:> can bao
tam gian \(S

Hinh 22: Khéi ngdt dién nguon can bdo vé

L3

Lo Pt o)

#
|

ULNZAE-DIP
Hinh 23: Mach diéu khién ro le trung gian t6i khéi dpng tir

1.3.1.6. Khdi canh bio tai chd bing tin hiéu dén va Am thanh

Hé théng bao chay tu dong duoc trang bi sin dau ra diéu khién truc tiép
cac thiét bi bao chay tai chd nhu dén bao dong, coi hu (chudng).

Pé dam bao tinh twong thich, dai dién ap lam viéc rong, phu hop cho céac
loai dén bao, coi hii hay chudng bao dong khac nhau, khdi diéu khién canh bao
thiét ké dong ngit bang ro le.

Tuy thiét bi dau cudi st dung ngudn gi ma nguoi dung cé thé lya chon
cach dau ndi cho phu hop.

Hé thong duoc trang bi sin 4 dau ra 1a tiép diém ro le v6i dong dong ngit
toi da dén 10A.
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1.3.1.7. Khoi két ndi voi hé thong bao chay cé sin

Hé thong bao chay tu dong dang xay dung trang bi sin hai loai dau vao
san sang cho két ndi, mo rong, ké thira tir cac hé théng khac.

Céac dau vao nay dugc thiét ké theo hai chuan d6 1a ngudn dong va nguén
ap. Véi hé théng khac st dung phuong phéap két ndi ngudn dong, ngudi dung co
thé ddu nbi v4i hé thong hién tai qua cac kénh vao ngudn dong (c6 sin 4 kénh).
Tuong ty vat, néu thiét bi khac str dung ngudn ap hay tiép diém kho thi co thé
két ndi t6i hé théng hién tai qua dau vao tiép diém kho.

So d6 dau noi1 thé hién nhu sau:

Khéi dau vao Thiét bi Thiét bi Thiét bi
A \ <P I
ngudn dong 1 2 n

Hé thong
bao chay

Thiét bi

tw dong / )

Khoi dau vao
tiep dieém kho

Thiét bi
2

A
A

"

Thiét bi
3

Hinh 24: So do diu néi cdc hé thong bdo chdy hién cé

1.3.1.8. Khéi giao tiép phin mém gidm sat

Piém vuot tréi hé thdng bao chady méi nay 1a hd tro day dir liéu 1én cloud.
Qua d6 két ndi phan mém gidm sat chay trén céc thiét bi thong minh dé cung
cap mot cach chu dong, thuong xuyén cac sd liéu hoat dong ctia hé thong.

Két ndi cloud khong chi dung dé giam sat hé théng, nim bat dién tién
cling nhu tiép nhan cac su kién. Thong qua két ndi nay, ngudi dung con c6 thé
diéu khién tir xa hé thdng bao chay, tra 10i cac su kién, tham chi 12 ngit dién
ngudn thiét bi can bao vé.

Nén tang trién khai giao tiép cloud 1a phan cing két ndi mang. Hé théng
dugc thiét ké trang bi sin module giao tiép khong diy qua mang Wifi chuan
802.11n.

Hé thong st dung module két ndi Wifi ESP8266 dang dugc wa chudng
trong nghién ctru, phat trién cac san pham IoT cho phép thiét 1ap két néi mang
hiéu qua véi két cau nho gon.
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ESP8266 trang bi bd vi xur Iy 32 bit manh mé& cho phép trién khai duoc
nhiéu chuong trinh xir Iy tich hop sin trong thiét bi v&i hiéu suat cao.

Hinh 25: Module ESP8266 trang bi két noi mang Wifi

bac diém:

Module ESP8266 st dung IC Wifi SoC ESP8266 cua hang
Espressif, duoc sir dung dé két ndi véi vi diéu khién thuc hién chuc
nang truyén nhan dir liéu qua Wifi.

Module c6 thiét ké nho gon, st dung giao tiép UART dugc st dung
rat nhiéu trong cac tmg dung IOT.

Thong sb ky thuat:

Chipset: Wifi SoC ESP8266
bién &p st dung: 3.3VDC
Pién 4p giao tiép: 3.3VDC
Dong tiéu thu: Max 320mA
HJb trg chuan 802.11 b/g/n.

Wi-Fi 2.4 GHz, hd tro cac chuin bao mat nhu: OPEN, WEP,
WPA_PSK, WPA2 PSK, WPA_ WPA2 PSK

HJ trg ca 2 giao tiép TCP va UDP.

Chuan giao tiép UART vé6i Firmware hd tro b tdp 1énh AT
Command, toc do Baudrate mic dinh 9600 hodc 115200.

Co 3 ché do hoat dong: Client, Access Point, Both Client and
Access Point.

Kich thudc: 24.8 x 14.3mm.

Chtrc ndng chan:
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VCC: 3.3V, dong c6 thé 1én 300mA.

GND: 0V

Tx: Chan Tx cia giao thirc UART, két nbi dén chan Rx ciia vi diéu
khién.

Rx: Chan Rx cua giao thirc UART, két n6i dén chan Tx cua vi diéu
khién.

RST: chén reset, kéo xudng mass dé reset.

CH_PD: chan nay néu duoc kéo 1én mirc cao module s& bat dau thu
phat wifi, kéo xudng mirc thdp module ding phat wifi. Vi ESP8266
khéi dong hut dong 16n nén ching ta gitt chan nay & muc 0V khi
khoi dong hé thong ciia minh, sau 2s hay kéo chan CH PD Ién
3.3V, dé dam bao module hoat dong 6n dinh.

GPIOO0: kéo xubng thap cho ché do upgrade firmware.
GPIO2: khong sur dung.

Ngoai két ndi mang theo chuan khong day, hé thong bao chay tu dong con
san sang cho viéc mo rong két ndi voi hd tro giao tiép mang co day Ethernet.
Tinh ning ndy c6 thé duoc md rong bang cach lip thém module giao tiép
Ethernet st dung chuén truyén thong SPI giao tiép v6i bd xu 1y trung tAm
(module ENC28J60).

Main board chinh ctia bd xir 1y trung tdm da thiét ké sén khe cin cho viéc

mo rong nay.

bic diém cta module két ndi mang chuan Ethernet sir dung ENC28J60:

Hinh 26: Module két noi mang Ethernet

St dung chip ENC28J60, dién ap lam viéc 3.3, ghép nbi truyén thong

chuin SPI.

So d6 mach:
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Hinh 27: So do mach module két noi mang Ethernet

1.3.1.9. Khoi backend xir ly dir liéu trén cloud

Khdi backend xir 1y dir liéu trén cloud c¢6 nhiém vu tiép nhan dir li€u trang
thai van hanh cta hé thong bao chay tu dong gui 1én tir bo xir 1y trung tim qua
giao tiép mang khong day (Wifi) hoic mang c6 day (Ethernet).

Du liéu duoc tién xu 1y, luu trir lai trén may chu dong thoi gui cho cac
mg dung di dong dé giam sat qua trinh van hanh cua hé thong.

Khéi backend khong c6 thé hién giao dién truc tiép voi nguodi ding ma
déu thong qua khdi frontend, cac tng dung di dong.

1.3.1.10. Khoi frontend phin mém giam sat chay trén dién thoai thong
minh

Khéi nay c6 chirc ning tao ra giao dién ngudi dung, thé hién bang phan
mém chay trén may tinh hoac dién thoai di dong.

Chtrc nang chinh:

- Hién thi trang thai van hanh hé thong béo chay, trang thai cic cam
bién két ndi dén hé théng dang binh thuong hay co su ¢ két ndi.

- Theé hién cac s6 do cong suat ti€u thu dién cua phan ngudn dién
chinh dugc giam sat. Thong qua cac so liéu do co thé kip thoi dua
ra cac canh bao nguy co xay ra chay do sy ¢6 dién (qua tai).

- Cung cap cong cu cho phép nguoi dung di€u chinh ché d§ van hanh
cua h¢ thong, diéu khién viéc dong, ngat ngudn dié€n dugc bao vé.

Mo hinh giao tiép khéi frontend t&i hé thong:
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Hinh 28: So do ghép néi fontend véi backend va hé thong bdo chdy ti dong

1.3.1.11. Khéi xir Iy trung tim

Khéi xir Iy trung tdm 1a phan cot 161 ciia hé thong bao chay tu dong. Vai
trd thong thuong cua hé théng xtr Iy trung tam:

- Tiép nhan tin hiéu bao chay tir hé théng cam bién

- Xt ly tranh bao gia

- Thuc hién canh bao tai chd (thong quan dén, coi, chudng) khi xéac
dinh duogc chinh x4c su kién chay.

- Diéu khién thiét bi dau cudi nhu xa khi chita chay, bom nudc dap
Itra. ..

Véi hé thong bao chay mébi, ngoai thyc hién cac canh bao tao chd, diéu
khién thiét bi dau cudi, bd xir 1y trung tdm con dam nhiém chirc ning quan trong
khac 1a giao tiép véi phan mém giam sat diéu khién qua cloud. Tiép nhan diéu
khién tir xa dé dong/ngit ngudn dién can bao vé, thay d6i ché do van hanh. Tiép
nhan tin hiéu bao chay tir hé thdng bao chay hién c6 khac nham téi da hoa hiéu
qua phong vao chita chay, tin dung duoc cac hé thdng hién c6 ma khong phai
thay thé hoan toan.

Toan bo hé théng xtr Iy trung tdm duogc tich hop tir cac khdi chic ning
trén mot board mach duy nhét co kich thude nho gon, dam bdo dﬁy du cac chuce
nang theo thiét ké.
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a) Phan cimg bé xir Iy trung tam (board mach chi)

Khéi xir Iy trung tdm st dung vi diéu khién dong AVR véi chip xtu 1y
chinh 1a Atmega 2560.

Hinh 29: Chip ATmega 2560

Thong s6 k¥ thuat:

- Vi diéu khién: ATmega2560

- IC nap va giao tiép UART: ATmegal 6U2.
- Dién ap hoat dong: 5V

- Dién 4p dau vao (DPé nghi): 7 — 12V

- Dién ap dau vao (Gidi han): 6 — 20V
-S4 luong chan I/O: 54 chan, trong d6 c6 15 chan PWM.
-S4 luong chan analog: 6 chan

- Dong dién DC trén méi I/0: 20mA

- B nho flash: 256KB

- SRAM: 8KB

- EEPROM: 4KB

- Xung clock: 16MHz

- S6 lugng UART: 4 cong

- S luong SPI: 1

- S6 luong 12C: 1

- Kich thudce: 101,52mm x 53,3mm

- Trong luong: 37g
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Hinh 30: So d khoi chivc ning chinh ATmega 2560

Chip xur Iy dong hd thoi gian thuc 1a DS1307 dugce trang bi pin cap ngudn
riéng loai 3V ma hi¢u CR1220.

10KQ

32.768KHz {1

Crystal T

3V Lithium Cell
(CR2032) —— [

T

Hinh 31: So dé6 mach DS1307
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Hinh 32: Thiét ké board mach b xi¢ Iy trung tim

Anh chup board mach xir 1y trung tdm ché tao xong (chua lap rap linh kién).

Hinh 33: Board mach b xw ly trung tim
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1.3.2. LAP TRINH HE THONG
1.3.2.1. Lap trinh b¢ xir ly trung tim

Luu dd thuat toan khdi xtr Iy cam bién bao chay:

Kho1 nay ¢6 niém vu doc dit li€u tir cac cdm bién theo thiét 1ap kénh giao tiép.

Ve

B¢ wi hi én thi
tang thas ket nds

cam bign baa chay

Hinh 34: Lwu d6 thudt todn Khoi xir Iy cam bién

Luu dd thuat toan khoi xtr Iy tin hiéu bao chay tir hé thdng khac théng qua
tiép diém kho, kénh ngudn dong:

khang

Hinh 35: Luu do thudt todn Khoi xi¢ Iy dau vao mé rong
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Khéi twong tac ngudi dung: khdi ndy c6 nhiém vu doc va giai ma ban
phim, kich hoat dén nén LCD. Hién menu cho phép ngudi dung chon 1énh trén
menu dé dua ra quyét dinh xur 1y.

khang

Hinh 36: Lwu d6 thudt todn Khoi xir Iy dau ban phim

X¥irly cdm bisn baa
chay
f

Hirly cfau wisa mad
ring

i |y meny, tugng
téc ngudi diing

Hinh 37: Luu do thudt todn khéi xiv ly chinh
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Mai chwong trinh khdi xir 1y trung tim:

void setup() {
SetPinConfig();
SerialForWifi.begin(9600);
SerialForWifi.printIn("Start");
InitDefaultValue();
if (ReadConfig() == 0) WriteConfig();
Wire.begin();

lcd.SetAddr(LCDAddr);

Icd.begin();

Icd.backlight();
Icd.createChar(DegreeChar, degree);
Icd.createChar(EnterChar, Enter);
Icd.createChar(SelectChar, SelectSign);
Icd.createChar(LogoChar, LogoSign);
Icd.createChar(ClockChar, ClockSign);

Icd.createChar(CalendarChar, CalendarSign);

Icd.clear();

Icd.setCursor(0, 0);
ShowTitle();

Icd.setCursor(0, 1);
lcd.print("GSM init...");
SerialForSIM800L.begin(9600);
InitSIM();

lcd.print("DONE");
delay(1000);

ShowScreen();

void SetPinConfig()
{
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inti;
for (i = 0; i < OutputCount; i++)
{
pinMode(OutputPin[i], OUTPUT);
digitalWrite(OutputPin[i], LOW);

b
for (i = 0; i < InputCount; i++)
{
pinMode(InputPin[i], INPUT_PULLUP);
b

pinMode(FlashLightPort, OUTPUT);

/1

void InitDefaultValue()

{
//Cau hinh co ban thiet bi phan cung
Password = F("0");
//Cau hinh du lieu ung dung
GSMSupport = 1;//Canh bao qua tin nhan
TempCalibration = 0;
HumiCalibration = 0;
UpdateTime = default_UpdateTime;
DS1307Addr = default_DS1307Address;
LCDAddr = 0x3F;
ForwardGSMData = 0;

/1

void RestoreFactory()
{

53




InitDefaultValue();
WriteConfig();

int ReadConfig()

{
if ((EEPROM.read(0) == RomID1) && (EEPROM.read(1) == RomID?2))
{
RomConfigued = 1; //ROM saved config data
addr = 2;

//Doc so dien thoai

Password = ReadROMItem("");

GSMSupport = ReadROMItem("").toInt();
TempCalibration = ReadROMItem("").toFloat();
HumiCalibration = ReadROMItem("").toFloat();
UpdateTime = ReadROMItem("").toInt();
DS1307Addr = ReadROMItem("").toInt();
LCDAddr = ReadROMItem("").toInt();
ForwardGSMData = ReadROMItem("").toInt();

EEPROM.end();
return 1;

b

else

{
EEPROM.end();

return O;

b

int WriteConfig()

{
addr = 0;
//Write ROM indicator
EEPROM.write(addr++, RomID1);
EEPROM.write(addr++, RomID2);
//Write PhoneNumberCount
WriteROMItem(Password, "");
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WriteROMItem(String(GSMSupport), "");
WriteROMItem(String(TempCalibration), "");
WriteROMItem(String(HumiCalibration), "");
WriteROMItem(String(UpdateTime), "");
WriteROMItem(String(DS1307Addr), "");
WriteROMItem(String(LCDAddr), "");
WriteROMItem(String(ForwardGSMData), "");

EEPROM.end();

String ReadROMItem(String What)
{
Strings = "";
inti;
int n = EEPROM.read(addr++);
for (i=0;i<n;i++)
s += (char)EEPROM.read(addr++);
#ifdef DEBUGING
Serial.print(What);
Serial.printin(s);
#endif

return s;

void WriteROMItem(String s, String What)
{
inti;
byte d;
d = s.length();
EEPROM.write(addr++, d);
for (i=0;i<d;i++)
EEPROM.write(addr++, s[i]);
#ifdef DEBUGING
Serial.print(What);
Serial.printin(s);
#endif
by
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void ShowTitle()

{
Icd.setCursor(0, 0);
Icd.write(LogoChar);
//lcd.print("12345678901234567890");
lcd.print(F(" FIRE ALARM SYSTEM "));

3

unsigned long lastReadTemp = 0;

void ReadTempAndHumi()

{
if (millis() < lastReadTemp) return;
// Temperature = shtlx.readTemperatureC() + TempCalibration;
// Humidity = shtlx.readHumidity() + HumiCalibration;
lastReadTemp = millis() + 5000;

b

float lastTemp = 0, lastHumi = 0;
void ShowTempAndHumi(bool force)
{
if (force == false)
{
if ((lastTemp == Temperature) && (lastHumi == Humidity)) return;
b
Icd.setCursor(0, 1);
lcd.print("T=");
lcd.print(Temperature, 1);
lcd.write(1);
lcd.print("C ");

Icd.setCursor(10, 1);
lcd.print("H=");
lcd.print(round(Humidity), DEC);
lcd.print("% ");

56




lastTemp = Temperature;
lastHumi = Humidity;

b

void ShowTempAndHumi()
{
ShowTempAndHumi(false);

b

/************************************************************************

Hien thi thoi gian
***********************************************************************/
void DisplayTime()
{

Icd.setCursor(0, 1);

Icd.write(ClockChar);

Icd.print(Format2D(hour, minute, second, ":"));

lcd.print(" ");

Icd.write(CalendarChar);

Icd.print(Format2D(day, month, year, "-"));

b
=
// Hien thi lai man hinh chinh
7
void ShowScreen()
{

ShowTitle();

ShowTempAndHumi(true);
DisplayTime();
b

/************************************************************************
Dgi phim nhat, trd vé trang thai cia phim 0=nhan, 1=khong nhan
***********************************************************************/

int KeyMod = 0, KeyUp = 0, KeyDown = 0, KeyOK = 0;

int ReadKey(int KeyCode)
{

unsigned long WaitTime = millis() + 50;
while (digitalRead(KeyCode) == HIGH)
{
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if (millis() > WaitTime) return 0; //Khong nhan phim
b
if (digitalRead(KeyCode) == HIGH) return 0;
//Phim da nhan (KeyCode=LOW)
WaitTime = millis() + 300;
while (millis() < WaitTime)
{

if (digitalRead(KeyCode) == HIGH)//Nha phim

if (millis() > (WaitTime - 200)) return 1;//Chap nhan khi da nhan it nhat 100mS,
nguoc lai rung phim, chua chap nhan

b
return 1;//Nha phim hoac da nhan duoc it nhat 300mS

b

/************************************************************************

DPoc, ki€m tra trang thai cia 4 phim nhan
***********************************************************************/
int CheckKey()
{

KeyMod = ReadKey(MenuButtonPin);

KeyDown = ReadKey(DownButtonPin);

KeyUp = ReadKey(UpButtonPin);

KeyOK = ReadKey(OKButtonPin);

/************************************************************************

Tra vé true néu cd it nhat mét phim dugc nhan
***********************************************************************/
bool KeyPress()

{

if (KeyMod > 0) return true;

if (KeyUp > 0) return true;

if (KeyDown > 0) return true;

if (KeyOK > 0) return true;

return false;

3

/************************************************************************

Doi phim nhan trong khoang thoi gian dat truoc
Tra ve:
- true: neu co phim nhan

- false: neu qua gio khong co phim nao nhan

***********************************************************************/
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bool WaitKey(long timeout)
{
CheckKey();
long t = millis();
while ((KeyPress() == false) && ((millis() - t) < timeout)) CheckKey();
if (KeyPress()) return false;//Qua gio, ket thuc false

return true;//Co phim nhan, ket thuc true

/************************************************************************

Nhap muc chon tren danh sach hien thi 1 dong, nhap nhay
Cach goi:
i=ReadListltem(7, 2, {"Enabled", "Disabled"}, 2, i, timeout);

***********************************************************************/

int ReadListItem(int x, int y, const String Items[], int Count, intitem, long timeout)
{
intn =0;
bool on = true;
int tout = 0;
String blank = "";
int saveitem = item;
for (inti = 0; i < Count; i++)
if (String(ItemsJi]).length() > n) n = String(Items[i]).length();
for (inti =0;i<n; i++)
blank +="";
Icd.setCursor(x, y);

Icd.print(blank);//Xoa dau Enter vi tri cu

while (true)
{
if (on)
{
lcd.setCursor(x, y);
Icd.print(String(Items[item]));//Dau Enter
b
else
{
lcd.setCursor(x, y);

Icd.print(blank);//Xoa dau Enter vi tri cu

b
if (!WaitKey(300))
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{
tout += 300;
if (tout > timeout) return -1;
b
else
tout = 0;
on = lon;
if (KeyUp == 1)
if (item > 0)
item--;
else
item = Count - 1;
if (KeyDown == 1)
{
if (item < (Count - 1))
item++;
else
item = 0;
b
if (KeyOK == 1)
{
Icd.setCursor(X, y);
Icd.print(String(Items[item]));//Dau Enter
return item;
b
if (KeyMod == 1)
{
Icd.setCursor(x, y);
lcd.print(String(Items[item]));//Dau Enter
return saveitem;
b
b
b

/************************************************************************

Thiet lap che do co canh bao bang cach nhan tin hay khong

***********************************************************************/

void SetGSMSupport(long timeout)//Set SMS alarm or not
{

Icd.clear();

lcd.setCursor(0, 0);

lcd.print(F("SET GSM SUPPORT"));
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Icd.setCursor(0, 1);
lcd.print(F("Value:"));
int old = GSMSupport;
GSMSupport = ReadListltem(7, 1, EnabledDisabledList, 2, GSMSupport, timeout);
WriteConfig();
if (GSMSupport !'= old)
if (GSMSupport == 1) InitSIM();

/************************************************************************

Nhap thoi nhiet do gioi han

***********************************************************************/

void SetTempCalibration(long timeout)
{
Icd.clear();
Icd.setCursor(0, 0);
lcd.print(F("SET TEMP CALIB "));
Icd.setCursor(0, 1);
Icd.print(F("Value:"));
Icd.setCursor(14, 1);
lcd.write(1);
led.print("C");
TempCalibration =  ReadStringNumber(7, 1, 5,  String(TempCalibration),

timeout).toFloat();

WriteConfig();
b

/************************************************************************

Nhap thoi nhiet do gioi han

***********************************************************************/
void SetHumiCalibration(long timeout)
{

Icd.clear();

Icd.setCursor(0, 0);

lcd.print(F("SET HUMI CALIB "));

Icd.setCursor(0, 1);

lcd.print(F("Value:™));

lcd.setCursor(15, 1);

lcd.print("%");

HumiCalibration

ReadStringNumber(7, 1, 5, String(HumiCalibration),

timeout).toFloat();
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WriteConfig();
b

/************************************************************************

Thiet lap thoi gian cap nhat du lieu len Gateway
***********************************************************************/
void SetGatewayUpdateTime(long timeout)
{

Icd.clear();

lcd.setCursor(0, 0);

lcd.print(F("SET GW UPDATE T"));

Icd.setCursor(0, 1);

lcd.print(F("Value:"));

Icd.setCursor(14, 1);

lcd.print("mS");

UpdateTime = ReadStringNumber(7, 1, 5, String(UpdateTime), timeout).toInt();

WriteConfig();

/************************************************************************

Cap nhat thoi gian vao chip
***********************************************************************/
void DS1307SetTime(byte hr, byte minu, byte sec, byte d, byte mth, byte yr)
{

byte wd = 1;

Wire.beginTransmission(DS1307Addr);

Wire.write(byte(0x00)); // dat lai pointer

Wire.write(dec2bcd(sec));

Wire.write(dec2bcd(minu));

Wire.write(dec2bcd(hr));

Wire.write(dec2bcd(wd)); // day of week: Sunday = 1, Saturday = 7
Wire.write(dec2bcd(d));

Wire.write(dec2bcd(mth));

Wire.write(dec2bcd(yr));

Wire.endTransmission();

/************************************************************************

Céap nhét thai gian

***********************************************************************/
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unsigned long lastUpdateTimer = -5000;

void UpdateTimer()

{
long delta = millis() - lastUpdateTimer;
if (delta < 950) return;
lastUpdateTimer = millis();
Wire.beginTransmission(DS1307Addr);
Wire.write((byte)0x00);
Wire.endTransmission();
Wire.requestFrom(DS1307Addr, NumberOfFields);
second = bcd2dec(Wire.read() & 0x7f);
minute = bcd2dec(Wire.read() );
hour = bcd2dec(Wire.read() & 0x3f); // ché d6 24h.
wday = bcd2dec(Wire.read() );
day = bcd2dec(Wire.read() );
month = bcd2dec(Wire.read() );
year = bcd2dec(Wire.read() );
DisplayTime();

#ifdef USEDS1307Advanced
SystemTime.Update(second, minute, hour, wday, day, month, year);

#endif
3

/************************************************************************

Dinh dang du lieu ngay thang, gio

***********************************************************************/

String Format2D(int a, int b, int ¢, String sp)

{
Strings ="",s1 ="";
sl = String(a);
if (sl1.length() < 2) s1 ="0" + s1;
s =s1;
sl = String(b);
if (sl1.length() < 2) s1 ="0" + s1;
s=5sS+sp+sl;
sl = String(c);
if (sl1.length() < 2) s1 ="0" + s1;

S=5s+sp+sl;
return s;

b
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#ifdef USEDS1307
#ifdef USEDS1307Advanced

/************************************************************************

Nhap, dat lai ngay, gio he thong

***********************************************************************/

void SetTimer(long timeout)//Set the system timer

{
Icd.clear();
Icd.setCursor(0, 0);
led.print(F("SET SYSTEM TIMER"));
Icd.setCursor(0, 1);
Icd.print(String(F("Time: ")) + SystemTime.GetTimeStringToPrint());//Time: 12:31:22
SystemTime.Hour = ReadIntNumber(6, 1, SystemTime.Hour, 0, 23, timeout, 2);
SystemTime.Min = ReadIntNumber(9, 1, SystemTime.Min, 0, 59, timeout, 2);
SystemTime.Sec = ReadIntNumber(12, 1, SystemTime.Sec, 0, 59, timeout, 2);
Icd.setCursor(0, 1);
Icd.print(String(F("Day: ")) + SystemTime.GetDayStringToPrint()); //Day: 03/09/17
SystemTime.Day = ReadIntNumber(6, 1, SystemTime.Day, 1, 31, timeout, 2);
SystemTime.Month = ReadIntNumber(9, 1, SystemTime.Month, 1, 12, timeout, 2);
SystemTime.Year = ReadIntNumber(12, 1, SystemTime.Year, 1, 99, timeout, 2);

if (SystemTime.Year > 99) SystemTime.Year = 18;
if (SystemTime.Month > 12) SystemTime.Month = 1;
if (SystemTime.Day > 31) SystemTime.Day = 1;

if (SystemTime.Hour > 23) SystemTime.Hour = O;
if (SystemTime.Min > 59) SystemTime.Min = 0;

if (SystemTime.Sec > 59) SystemTime.Sec = 0;

DS1307SetTime(SystemTime.Hour, SystemTime.Min, SystemTime.Sec, SystemTime.Day,

SystemTime.Month, SystemTime.Year);

#else

/************************************************************************

Nhap, dat lai ngay, gio he thong

***********************************************************************/

void SetTimer(long timeout)//Set the system timer

{
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Icd.clear();

lcd.setCursor(0, 0);
lcd.print(F("SET SYSTEM TIMER"));
Icd.setCursor(0, 1);

Icd.print(String(F("Time: ")) + Format2D(hour, minute, second, ":")); //Time: 12:31:22
hour = ReadIntNumber(6, 1, hour, 0, 23, timeout, 2);

minute = ReadIntNumber(9, 1, minute, 0, 59, timeout, 2);

second = ReadIntNumber(12, 1, second, 0, 59, timeout, 2);

Icd.setCursor(0, 1);

lcd.print(String(F("Day: ")) + Format2D(day, month, year, "-")); //Day: 03/09/17

day = ReadIntNumber(6, 1, day, 1, 31, timeout, 2);

month = ReadIntNumber(9, 1, month, 1, 12, timeout, 2);

year = ReadIntNumber(12, 1, year, 1, 99, timeout, 2);

if (year > 99) year = 18;
if (month > 12) month = 1;
if (day > 31) day = 1;

if (hour > 23) hour = 0;
if (minute > 59) minute = 0;

if (second > 59) second = 0;

DS1307SetTime(hour, minute, second, day, month, year);

3
#endif

#endif

/************************************************************************

Hien thi thong tin he thong

***********************************************************************/
void About()

SimBuffer = F("Fire Alarm System. Temperature and Humidity sensor support. Send SMS

notify. Verion ");

SimBuffer += String(Version) + ".";
DisplaySimBuffer(5000);
SimBuffer = "";

ShowScreen();

b
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/************************************************************************

Kiem tra tien trong tai khoa SIM

***********************************************************************/
int SimReadMessageStr(long timeout)
{
unsigned long t = millis() + timeout;
byte d = 0;
while (millis() < t) {
while ((millis() < t) && (SerialForSIM800L.available()))

{
char ¢ = (char) SerialForSIM800L.read();
if (c==")
{
d++;
if (d==1)

SimBuffer = "";
else if (d > 1) {
t = millis() - 10;
break;
b
b
else if (SimBuffer.length() < 255) SimBuffer += c;
b
b
return SimBuffer.length();

3

/************************************************************************

Hien thi du lieu doc tu SIM duoi dang cuon toan man hinh

***********************************************************************/

void DisplaySimBuffer(int ScreenDelay)
{

intil =0,i2 = 16;

Icd.clear();

intx=0,y=0;

while (i1 < SimBuffer.length())

{
i2 =il;
x=0;y=0;
while ((i2 < SimBuffer.length()) && (y < Max_LCD_Rows))
{

Icd.setCursor(x, y);
if (i2 < SimBuffer.length())

66




Icd.print(SimBuffer[i2]);
else

lcd.print(" ");
i2++;
X++;
if (x >= Max_LCD_Cols)
{

x = 0;

y++;

if (y >= Max_LCD_Rows) break;
b

b
CheckKey();

if (KeyPress()) break;
if (il == 0)
delay(1000);
else
delay(200);
il1++;
if ((i1 + (Max_LCD_Rows * Max_LCD_Cols)) > SimBuffer.length())
{
delay(2000);
break;
¥
b
b

/************************************************************************

Kiem tra tien trong tai khoa SIM

***********************************************************************/

void CheckMoney(long timeout)
{
lcd.clear();
Icd.setCursor(0, 0);
Icd.print(F("CHECK MONEY"));
lcd.setCursor(0, 1);
if (GSMSupport == 1)
Icd.print(F("Please wait ..."));
else
{
lcd.print(F("GSM disabled!"));
delay(1000);

return;
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be

delay(1000);
SimBuffer = "";
SendCheckMoney();

LastCommingPhoneNumber = -1;

SimReadMessageStr(15000);

Icd.clear();

if (SimBuffer.length() > 0)

{
DisplaySimBuffer(5000);
SimBuffer = "";

b

else

{
Icd.setCursor(0, 0);
lcd.print(F("CHECK MONEY"));
Icd.setCursor(0, 1);
Icd.print(F("Please try late"));
delay(3000);

b

ShowTitle();

b

/************************************************************************

Nap tien vao tai khoan SIM
***********************************************************************/
void ChargeMoney(long timeout)//Set Call alarm or not
{
Icd.clear();
Icd.setCursor(0, 0);
lcd.print(F("CHARGE MONEY"));
Icd.setCursor(0, 1);
if (GSMSupport == 1)
lcd.print(F("Enter Code..."));
else
{
lcd.print(F("GSM disabled!"));
delay(1000);
return;
b
delay(2000);
Icd.clear();
Icd.setCursor(0, 0);

68




led.print(™:");
String s = ReadStringNumber(1, 0, 19, "", timeout);
if (s.length() == 0)
{
Icd.clear();
Icd.setCursor(0, 0);
Icd.print(F("Code blank..."));
delay(1000);
return;
b
lcd.clear();
Icd.setCursor(0, 0);
lcd.print(F("CHARGING MONEY"));
lcd.setCursor(0, 1);
lcd.print(F("Please wait ..."));
SendAddMoney(s);
SimReadMessageStr(15000),;
Icd.clear();
if (SimBuffer.length() > 0)
{
DisplaySimBuffer(5000);
SimBuffer = "";
b
ShowTitle();

/************************************************************************

Read Number in GSM Data

***********************************************************************/
String GetNumberInGSMData()
{
if (SimBuffer.length() > 10) //avoid empty sms
{
uint8_t i1l = SimBuffer.indexOf("+CMT:");
if (il >=0)
{
i1=il+7;
uint8_t i2 = SimBuffer.indexOf("\",\"", i1 + 4);
if (i2 >i1)
return "0" + SimBuffer.substring(il + 3, i2);//Bo qua +84 thay bang 0 vao dau
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return "";

3

/************************************************************************

Kiem tra so dien thoai trong TempStr co nam trong danh ba khoong

***********************************************************************/

bool NumberInContact()

{

return true;

b

/************************************************************************

Read Code in GSM Data

***********************************************************************/

String GetCodeInGSMData()

{
if (SimBuffer.length() > 10) //avoid empty sms
{
uint8_t i1l = SimBuffer.indexOf("CODE=");
if (il >=0)
{
il=il+5;
uint8_t i2 = SimBuffer.indexOf(".", i1 + 4);
if (i2 >i1)
return SimBuffer.substring(il, i2);
b
b
return "";
b

/************************************************************************

Change Password
***********************************************************************/
void ChangePassword(long timeout)
{

Icd.clear();

Icd.setCursor(0, 0);

lcd.print(F("CHANGE PASSWORD"));

Icd.setCursor(0, 1);

lcd.print(F("Pass:"));

Password = ReadStringNumber(6, 1, 10, Password, timeout);
WriteConfig();
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b

/************************************************************************

Hien thi man hinh chinh

***********************************************************************/
int GetMainMenultem(const String Items[], int Count, long timeout, int item = 0)
{

int start = 0, lastitem = item + 1;

bool redraw = true;

if ((start + 1) < item) start = item - 1;

while (true)
{
if (redraw)
{
inty =0;
Icd.clear();
delay(10);
for (int i = start; i < Count; i++)
{
Icd.setCursor(1, y);
//Bo sung phan ps de dam bao in du 20 ky tu tren dong cho khong bi nhieu (2018-
01-30)
String ps = String(Itemsl[i]);
while (ps.length() < Max_LCD_Cols) ps = ps + " ";
ps = ps.substring(0, Max_LCD_Cols);
lcd.print(ps);

y++;
if (y >= Max_LCD_Rows) break;
b
redraw = false;
¥
if (lastitem != item)
{

Icd.setCursor(0, lastitem - start);
lcd.print(" ");//Xoa dau Enter vi tri cu
lastitem = item;
Icd.setCursor(0, item - start);
Icd.write(3);//Dau Enter

b

if ('WaitKey(timeout)) return -1;

if (KeyUp == 1)
if (item > 0)
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{
item--;
if (item < start) {
start = item;

redraw = true;

¥
b
if (KeyDown == 1)
{
if (item < (Count - 1))
{
item++;

if ((start + 1) < item)
{
start = item - 1;
redraw = true;
b
b
b
if (KeyOK == 1)
return item;
if (KeyMod == 1)
return (Count - 1);
b
b

/************************************************************************
Bat/Tat dén nén
***********************************************************************/
bool backlightIsOn = true;
void TurnBacklightON()
{
Icd.backlight();
backlightIsOn = true;

b

void TurnBacklightOFF()
{
Icd.noBacklight();
backlightIsOn = false;
b

/************************************************************************

Poc day s6
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***********************************************************************/

String ReadStringNumber(int x, int y, int Count, String initValue, long timeout)
{
if (Count > 20) Count = 20;
char ReadBuffer[Count];
for (inti = 0; i < Count; i++)
if (i < initValue.length())
ReadBuffer[i] = initValue.charAt(i);
else
ReadBuffer[i] = 32;
int vt = 0;
long tout = 0;
Icd.blink();
Icd.cursor();
Icd.setCursor(x, y);
for (inti = 0; i < Count; i++)
Icd.print(ReadBuffer[i]);
char old = ReadBuffer[vt] + 1;
intoldvt = vt + 1;
while (true)
{
if ((old = ReadBuffer[vt]) || (vt != oldvt))
{
Icd.setCursor(x + vt, y);
Icd.print(ReadBuffer[vt]);
lcd.setCursor(x + vt, y);
oldvt = vt;
old = ReadBuffer[vt];
b
if ('WaitKey(300))
{
tout += 300;
if (tout > timeout)
{
Icd.noBlink();
Icd.noCursor();
return initValue;
b
¥
else

tout = 0;
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if (KeyUp == 1)
if (ReadBuffer[vt] ==".")
{
if (vt == 0)
ReadBuffer[vt] = '-';
else
ReadBuffer[vt] ="',
b
else if (ReadBuffer[vt] == "-')
ReadBuffer[vt] = 32;
else if (ReadBuffer[vt] =="")
ReadBuffer[vt] = '0";
else if (ReadBuffer[vt] < '9")
ReadBuffer[vt]++;
else
ReadBuffer[vt] = ".";

//'0123456789.- '

if (KeyDown == 1)
if (ReadBuffer[vt] =="")
{
if (vt == 0)
ReadBuffer[vt] = '-';
else
ReadBuffer[vt] =".";

b

else if (ReadBuffer[vt] == '-')
ReadBuffer[vt] = ".";

else if (ReadBuffer[vt] == ".")

ReadBuffer[vt] = '9'";

else if (ReadBuffer[vt] > '0")
ReadBuffer[vt]--;

else
ReadBuffer[vt] ="'";

//Huy bo viec nhapj
if (KeyMod == 1)
{

lcd.noBlink();

lcd.noCursor();
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return initValue;
b
if (KeyOK == 1)
{
//Hoan tat neu khong nhap tiep hoac nhap du do dai
if ((ReadBuffer[vt] == 32) || (vt == (Count - 1)))
break;
//Chuyen nhap ky tu so tiep theo
if (vt < (Count - 1)) vt++;
b
b
lcd.noBlink();
Icd.noCursor();
initValue = "";
for (inti = 0; i < Count; i++)
{
if (ReadBuffer[i] == 32) break;
initValue += ReadBuffer[i];

be

return initValue;

/************************************************************************

Nhap vao mot gia tri so

- Tai toa do: x,y

- Gia tri khoi dau la initValue

- Gia tri nho nhat duoc nhap la: minValue
- Gia tri lon nhat duoc nhap la: maxValue
- Thoi gian toi da cho nhap: timeout

***********************************************************************/

int ReadIntNumber(int x, int y, int initValue, int minValue, int maxValue, long timeout, int

Count)
{
String Blank = "";
if (Count == 0)
Count = 20;
else

Count = x + Count;
for (inti = x; i < Count; i++) Blank +="1",;
int Value = initValue;
lcd.noCursor();

Icd.setCursor(x, y);
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Icd.print(Blank);
bool cl = false;
long tout = 0;
while (true)
{
if (cl)
{
lcd.setCursor(x, y);
Icd.print(Blank);
b

else

{

Icd.setCursor(x, y);
lcd.print(String(Value));

b
cl = lcl;
if (Waitkey(300))
{
tout = 0;
if (KeyUp == 1)
{

if (Value < maxValue) Value++;

b

if (KeyDown == 1)

{
if (Value > minValue) Value--;
b
if (KeyMod == 1)
{

Icd.setCursor(x, y);
lcd.print(String(Value));
return initValue;

b

if (KeyOK == 1)

{
Icd.setCursor(x, y);
lcd.print(String(Value));
return Value;

b

b

else
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tout += 300;

if (tout > timeout)

{
Icd.setCursor(x, y);
Icd.print(String(Value));
return initValue;

b

¥
b
b

/************************************************************************

Poc noi dung tu SIM gui den

***********************************************************************/

int ReadSIM(bool passEnter)
{
unsigned long wait = millis() + 3000;
while ((millis() < wait) && (SerialForSIM800L.available()))
{
char ¢ = (char) SerialForSIM800L.read();
if (passEnter)
{
if ((c ==10) || (c == 13)) SimBuffer = "";
else if (SimBuffer.length() < 255) SimBuffer += c;
b
else if (SimBuffer.length() < 255) SimBuffer += c;
b
return SimBuffer.length();

3

/************************************************************************

Poc noi dung tu SIM gui den

***********************************************************************/
int ReadESP(bool passEnter)
{
unsigned long wait = millis() + 50;
while (millis() < wait) if (SerialForWifi.available()) break;
wait = millis() + 3000;
while ((millis() < wait) && (SerialForWifi.available()))
{
char ¢ = (char) SerialForWifi.read();
if (passEnter)
{
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if ((c == 10) || (c == 13)) SimBuffer = "";
else if (SimBuffer.length() < 255) SimBuffer += c;
b
else if (SimBuffer.length() < 255) SimBuffer += c;
b
return SimBuffer.length();

b

/************************************************************************

Poc noi dung tu SIM gui den

***********************************************************************/
int ReadSIM()

{
return ReadSIM(false);

3

/************************************************************************

Poc noi dung tu SIM gui den

***********************************************************************/
int ReadESP()

{
return ReadESP(false);

b

/************************************************************************

Gui lenh AT

***********************************************************************/
void ATCommand(String ATCmd)
{

SerialForSIM800L.print(ATCmd);

SerialForSIM800L.print (F("\r\n"));

delay(10);

ReadSIM();

lastSimCmdTime = millis();

/************************************************************************

Khoi tao SIM

***********************************************************************/

void InitSIM()

{
ATCommand(F("ATEQ"));//Tat che do phan hoi lenh AT
ATCommand(F("AT+CUSD=1"));//Bat che do hien thi thong tin cua nha mang
ATCommand(F("AT+DDET=1"));//Bat che do DTMF
ATCommand(F("AT+CNMI=2,2"));//Hien thi noi dung tin nhan truc tiep
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ATCommand(F("AT+CMGF=1"));//Chon che do Text
ATCommand(F("AT+CSCS=\"GSM\""));//Chon che do Text
ATCommand(F("AT+CLIP=1"));//Hien thi SDT goi den

lastSimCmdTime = millis();

3

/************************************************************************

Thuc hien cuoc goi

***********************************************************************/

void CallNumber(String Number)

{
if (GSMSupport == 0) return;
SerialForSIM800L.print (F("ATD"));
SerialForSIM800L.print (Number);
SerialForSIM800L.print (F(";\r\n"));
delay(1000);
lastSimCmdTime = millis();

3

/************************************************************************

Gui tin nhan

***********************************************************************/
void SendSMS(String Number, String SMS)
{
if (GSMSupport == 0) return;
SerialForSIM800L.print(F("AT+CMGF=1\r\n")); //Sets the GSM Module in Text Mode
delay(1000);
SerialForSIM800L.print(SMS);

delay(100);
SerialForSIM800L.print((char)26);// ASCII code of CTRL+Z
delay(1000);
lastSimCmdTime = millis();
b

/************************************************************************

Gui tin nhan tu bo dem SimBuffer va so dien thoai tu TempStr

Tu dong tach thanh cac tin ngan 150 ky tu
***********************************************************************/
void SendSMSinSimBuffer(int Start, int Stop)
{

if (GSMSupport == 0) return;

inti = Start, n = 0;

SerialForSIM800L.print(F("AT+CMGF=1\r\n")); //Sets the GSM Module in Text Mode

delay(1000);

if (Stop == 0) Stop = SimBuffer.length();
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while (i < Stop)

{
SerialForSIM800L.print("AT+CMGS=\"" + TempStr + "\"\r\n"); //Mobile phone number
to send message

delay(1000);
while ((i < Stop) && (n < 150))
{
SerialForSIM800L.print(SimBuffer[i]);
i++;
n++;
¥
delay(100);
SerialForSIM800L.print((char)26);// ASCII code of CTRL+Z
delay(1000);

n=0;
if (i < Stop) delay(5000);
b
lastSimCmdTime = millis();
}

/************************************************************************

Nap tien tai khoan
***********************************************************************/
void SendAddMoney(String _code) {

if (GSMSupport == 0) return;

SerialForSIM800L.print(F("ATD*100*"));

SerialForSIM800L.print(_code);

SerialForSIM800L.print(F("#\r\n"));

lastSimCmdTime = millis();

b

/************************************************************************

Kiem tra tien tai khoan
***********************************************************************/
void SendCheckMoney() {

if (GSMSupport == 0) return;

SerialForSIM800L.print(F("ATD*101#\r\n"));

lastSimCmdTime = millis();

b

/************************************************************************

Kiem tra tien tai khoan

***********************************************************************/

void DeleteAlISMS()
{

80




if (GSMSupport == 0) return;
SerialForSIM800L.print(F("AT+CMGDA=\"del all\"\n\r"));
delay(1000);

lastSimCmdTime = millis();

3

/************************************************************************

Tuong tac nguoi dung qua LCD+Keys

***********************************************************************/
bool Login()
{

Icd.clear();

Icd.setCursor(0, 0);

lcd.print(F("SYSTEM LOGIN"));

lcd.setCursor(0, 1);

lcd.print(F("Pass:"));

String s = ReadStringNumber(5, 1, 10, "", 30000);//Password

bool t = (s.length() == Password.length());

if (t)
for (inti = 0; i < Password.length(); i++)
{
if (s[i] '= Password[i])
{
t = false;
break;
b
b
Icd.setCursor(0, 1);
if (t)
{

Icd.print(F("OK, Login System"));
delay(500);
return true;

¥

else if (s.length() > 0)

{
lcd.print(F("Invalid Pass..."));
delay(2000);

b

return false;

b

/************************************************************************

Dieu khien LED bao trang thai
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***********************************************************************/

long LastFlashCheck = 0;

byte FlashLightState = 0;

void MonitorSignal()

{
if ((millis() - LastFlashCheck) > 500)
{

digitalWrite(FlashLightPort, FlashLightState);

FlashLightState = FlashLightState > 0 ? 0 : 1; //Nhay LED san co tren board de quan sat
trang thai dang hoat dong cua board

LastFlashCheck = millis();
}
¥

/************************************************************************

Gui xac nhan OK toi ESP
***********************************************************************/

void ResponseOKtoESP(String s)

{
SerialForWifi.print(F("#PNH#0K"));
SerialForWifi.print(s);
if (s.length() > 0)

{
if (s[s.length() - 1] I="#")
SerialForWifi.print("#");
b
else SerialForWifi.print("#");
SerialForWifi.printin(F("END"));
b

/************************************************************************
Gui bao loi toi ESP
***********************************************************************/
void ResponseERRORtoESP(String s)
{
SerialForWifi.print(F("#PNH#0OK"));
SerialForWifi.print(s);
if (s.length() > 0)
{
if (s[s.length() - 1] I="#")
SerialForWifi.print("#");
b
else SerialForWifi.print("#");
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SerialForWifi.printin(F("END"));
b

/************************************************************************

Gui du lieu ti bo dem SIM toi ESP

***********************************************************************/
void SendSimBufferToESP(int From, int Length)
{
intil;
for (il = From; il < Length; il++)
if (SimBuffer[il] == "#")
SerialForWifi.print(".");
else
SerialForWifi.print(SimBuffer[il]);
b

/************************************************************************

Xu ly du lieu dieu khien gui tu ESP toi
***********************************************************************/
void ProcessESPData()

{

if (SimBuffer.indexOf(String(F("#PNH#"))) < 0) return;

if (SimBuffer.indexOf(String(F("#END"))) < 0) return;

intil1, i2;

unsigned long Wait;

String s;

#ifdef DEBUG
Icd.setCursor(0, 0);
Icd.print(F("Valid data"));
delay(3000);
TurnBacklightON();

#endif
//Nhan tin ngan
s = String(F("#SMS#"));
il = SimBuffer.indexOf(s);

if (i1 > 0)
if (GSMSupport > 0)
{ //Nhan tin
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 > i1)
{
TempStr = SimBuffer.substring(il + s.length(), i2);
i1=i2+1;
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i2 = SimBuffer.indexOf(String(F("#END")), i1);
if (i2 > i1) SendSMSinSimBuffer(il, i2);
SerialForWifi.printin(F("SMSDONE,"));
SerialForWifi.printIn(i2 - i1);

#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("Send SMS"));
lcd.setCursor(0, 1);
Icd.print(TempStr);
delay(3000);
#endif
b
b
else SerialForWifi.printIn(F("NOGSM"));

//Nhan tin noi dung dai
s = String(F("#SMSL#"));
il = SimBuffer.indexOf(s);

if (i1 > 0)
if (GSMSupport > 0)
{ //Nhan tin
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 > i1)
{

TempStr = SimBuffer.substring(il + s.length(), i2);

SerialForSIM800L.print(F("AT+CMGF=1\r\n")); //Sets the GSM Module in Text
Mode

SerialForSIM800L.print(F("AT+CMGS=\""));
SerialForSIM800L.print(TempStr);
SerialForSIM800L.print(F("\"\r\n")); //Mobile phone number to send message

// SerialForSIM800L.print("AT+CMGS=\"" + TempStr + "\"\r\n"); //Mobile phone
number to send message

delay(500);
TempStr ="";
intn=20;
#ifdef DEBUG
SerialForWifi.printIn(TempStr);
#endif

SerialForWifi.printin(F("OK"));
Wait = millis() + 2000;
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while (millis() < Wait)
{
if (SerialForWifi.available()) break;
b
Wait = millis() + 5000;
while (millis() < Wait)
{
if (SerialForWifi.available())
{
char ¢ = (char) SerialForWifi.read();
if (c!="#") TempStr = TempStr + String(c);
if ((TempStr.length() > 50) || (c == "#"))
{
n += TempStr.length();
SerialForSIM800L.print(TempStr);
TempStr = "";
b
if (c == "#") break;
¥
b
if (TempStr.length() > 0)
{
n += TempStr.length();
SerialForSIM800L.print(TempStr);
TempStr = "";
b
delay(100);

SerialForSIM800L.print((char)26);// ASCII code of CTRL+Z

delay(1000);
SerialForWifi.printin(F("LSMSDONE,"));
SerialForWifi.println(n);

#ifdef DEBUG

Icd.setCursor(0, 0);
lcd.print(F("Send Long SMS"));
lcd.setCursor(0, 1);
lcd.print(n);

delay(3000);

#endif

b

else SerialForWifi.printin(F("NOGSM"));
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//Goi dien
s = String(F("#CALL#"));
il = SimBuffer.indexOf(s);

if (i1 > 0)
if (GSMSupport > 0)
{ //Goi dien
i2 = SimBuffer.indexOf("#", i1l + s.length());
if (i2 > i1)
{

TempStr = SimBuffer.substring(il + s.length(), i2);
CallNumber(TempStr);
SerialForWifi.printIn(F("CALLDONE"));
#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("Call:"));
lcd.setCursor(0, 1);
lcd.print(TempStr);
delay(3000);
#endif
b

b
else SerialForWifi.print(F("NOGSM"));

//Dat thoi gian update trang thai len ESP
s = String(F("#UPDATETIME#"));
il = SimBuffer.indexOf(s);
if (il > 0)
{ //Dat thoi gian cap nhat du lieu len ESP
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 >i1)
{
UpdateTime = SimBuffer.substring(il + s.length(), i2).toInt();
if (UpdateTime < 0) UpdateTime = 0;
WriteConfig();
ResponseOKtoESP(s);
#ifdef DEBUG
Icd.setCursor(0, 0);
Icd.print(F("Forward GSM:"));
Icd.setCursor(0, 1);
Icd.print(ForwardGSMData);
delay(3000);
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#endif
b
b

//Dat dia chi LCD
s = String(F("#LCDADDR#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
{ //Dat dia chi LCD
i2 = SimBuffer.indexOf("#", i1l + s.length());
if (i2 > i1)
{
LCDAddr = SimBuffer.substring(il + s.length(), i2).toInt();
WriteConfig();
ResponseOKtoESP(s + String(LCDAddr));

#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("LCDAddr"));
lcd.setCursor(0, 1);
lcd.print(LCDAddr);
delay(3000);

#endif

¥
b

//Dat dia chi LCD
s = String(F("#DS1307ADDR#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
{ //Dat dia chi DS1307
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 >i1)
{
DS1307Addr = SimBuffer.substring(il + s.length(), i2).toInt();
WriteConfig();
ResponseOKtoESP(s + String(DS1307Addr));

#ifdef DEBUG
Icd.setCursor(0, 0);
lcd.print(F("DS1307Addr"));
Icd.setCursor(0, 1);
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lcd.print(DS1307Addr);
delay(3000);
#endif
b
b

//Dat che do chuyen tiep du lieu GSM
s = String(F("#FGSMDATA#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
{ //Dat dia chi DS1307
i2 = SimBuffer.indexOf("#", i1l + s.length());
if (i2 > i1)
{
ForwardGSMData = SimBuffer.substring(il + s.length(), i2).toInt();
WriteConfig();
ResponseOKtoESP(s + String(ForwardGSMData));

#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("DS1307Addr"));
lcd.setCursor(0, 1);
lcd.print(DS1307Addr);
delay(3000);

#endif

b
b

//Dat GSM Support
s = String(F("#GSMSUPPORT#"));
il = SimBuffer.indexOf(s);
if (il > 0)
{ //Bat/tat che do ho tro GSM
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 >i1)
{
GSMSupport = SimBuffer.substring(il + s.length(), i2).toInt();
WriteConfig();
ResponseOKtoESP(s + String(GSMSupport));

#ifdef DEBUG
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lcd.setCursor(0, 0);
lcd.print(F("GSMSupport"));
lcd.setCursor(0, 1);
Icd.print(GSMSupport);
delay(3000);
#endif
b
b

//Dat TempCalibration
s = String(F("#TEMPCALI#"));
il = SimBuffer.indexOf(s);
if (il > 0)
{ //Dat hieu chinh nhiet do
i2 = SimBuffer.indexOf("#", il + s.length());
if (i2 > i1)
{
TempCalibration = SimBuffer.substring(il + s.length(), i2).toFloat();
WriteConfig();
ResponseOKtoESP(s + String(TempCalibration));

#ifdef DEBUG
lcd.setCursor(0, 0);
Icd.print(F("TempCalibration"));
lcd.setCursor(0, 1);
Icd.print(TempCalibration);
delay(3000);

#endif

b
b

//Dat HumiCalibration
s = String(F("#HUMICALI#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
{ //Dat hieu chinh nhiet do
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2>i1)
{
HumiCalibration = SimBuffer.substring(il + s.length(), i2).toFloat();
WriteConfig();
ResponseOKtoESP(s + String(HumiCalibration));
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#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("HumiCalibration"));
lcd.setCursor(0, 1);
Icd.print(HumiCalibration);
delay(3000);

#endif

¥
b

//Dat Restart Device
s = String(F("#CHECKMONEY#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
if (GSMSupport > 0)
{ //Goi dien

SimBuffer = "";

SendCheckMoney();

SimReadMessageStr(15000);

if (SimBuffer.length() > 0)

{
SerialForWifi.print(F("#PNH#OK"));
SerialForWifi.print(s);
SendSimBufferToESP(0, SimBuffer.length());
SerialForWifi.printin(F("#END"));
SimBuffer = "";

b

else
{
ResponseERRORtoESP(s);
b
#ifdef DEBUG
Icd.setCursor(0, 0);
lcd.print(F("Check Money:"));
delay(3000);
#endif
b

//Dat Nap tien
s = String(F("#CHARGEMONEY#"));
il = SimBuffer.indexOf(s);
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if (il > 0)
if (GSMSupport > 0)
{ //Nap tien
i2 = SimBuffer.indexOf("#", i1l + s.length());
if (i2>i1)
{
SendAddMoney(SimBuffer.substring(il + s.length(), i2));
SimReadMessageStr(15000);
WriteConfig();
if (SimBuffer.length() > 0)
{
SerialForWifi.print(F("#PNH#0K"));
SerialForWifi.print(s);
SendSimBufferToESP(0, SimBuffer.length());
SerialForWifi.printin(F("#END"));
SimBuffer = "";
b
else
{
ResponseERRORtoOESP(s);
¥

#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("Charge Money:"));
delay(3000);
#endif
b
¥

//Dat Dat thoi gian
s = String(F("#SETDATETIME#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
if (GSMSupport > 0)
{ //Nap tien
i2 = SimBuffer.indexOf("#", i1 + s.length());
if (i2 >i1)
{
TempStr = SimBuffer.substring(il + s.length(), i2);
if (TempStr.length() == 12)
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{//194315021018
DS1307SetTime(
TempStr.substring(0, 2).toInt(),
TempStr.substring(2, 4).toInt(),
TempStr.substring(4, 6).toInt(),
TempStr.substring(6, 8).toInt(),
TempStr.substring(8, 10).toInt(),
TempStr.substring(10, 12).toInt());
ResponseOKtoESP(s);
} else ResponseERRORtOESP(s);

#ifdef DEBUG
lcd.setCursor(0, 0);
lcd.print(F("Set Date time:"));
delay(3000);
#endif
b
b

//Khoi phuc mac dinh
s = String(F("#RESTOREDEFAULT#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)
{ //Khoi phuc mac dinh
ResponseOKtoESP(s);
delay(1000);
RestoreFactory();

be

//Dat Restart Device

s = String(F("#RESTART#"));
il = SimBuffer.indexOf(s);
if (i1 > 0)

{ //Khoi dong lai

ResponseOKtoESP(s);
delay(1000);
RestartDevice();

b
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SimBuffer = "";

3

/************************************************************************

Kiem tra trang thai module SIM
***********************************************************************/
String SIMState = "NEW";
unsigned long LastCheckSIM = 0;

void CheckSIM()
{
long delta = millis() - LastCheckSIM;
if ((delta > 60000) || (delta < 0))
{
delta = millis() - lastSimCmdTime;

if ((delta > 0) && (delta < 10000)) return; //Khong gui lenh toi SIM neu moi gui khoang
10 giay tranh anh huong lenh quan trong truoc

ATCommand(F("AT"));

if (SimBuffer.indexOf(F("OK")) >= 0)
SIMState = "OK";

else
SIMState = "ERR";

LastCheckSIM = millis();

SimBuffer = "";

b
b

/************************************************************************

Gui du lieu trang thai toi ESP
***********************************************************************/
unsigned long lastUpdateStateToGateway = 0;
void UpdateStateToGateway()

{
#ifdef USEDS1307
#ifdef USEDS1307Advanced
SerialForWifi.print(String(F("#PNH#ST#Sim=")) + SIMState +
String(F("#GP=")) + String(GSMSupport));
SerialForWifi.print(String(F("#Temp=")) + String(Temperature) +
String(F("#Humi=")) + String(Humidity));
SerialForWifi.printIn(String(F("#Time=")) + SystemTime.NowEn() +
String(F("#END")));

#else
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SerialForWifi.print(String(F("#PNH#ST#Sim=")) + SIMState +
String(F("#GP=")) + String(GSMSupport));

SerialForWifi.print(String(F("#Temp=")) + String(Temperature) +
String(F("#Humi=")) + String(Humidity));

SerialForWifi.printin(String(F("#Time=")) + Format2D(day, month, year, "-") + " " +
Format2D(hour, minute, second, ":") +

String(F("#END")));

#endif
#else
/*

SerialForWifi.printIn(String(F("#PNH#ST#Sim=")) + SIMState +
String(F("#GP=")) + String(GSPSupport) +
String(F("#Temp=")) + String(Temperature) +
String(F("#Humi=")) + String(Humidity) +
String(F("#END")));

*/

SerialForWifi.print(String(F("#PNH#ST#Sim=")) + SIMState +
String(F("#GP=")) + String(GSMSupport));

SerialForWifi.print(String(F("#Temp=")) + String(Temperature) +
String(F("#Humi=")) + String(Humidity));

SerialForWifi.printin(String(F("#Time=")) + Format2D(day, month, year, "-") + " " +
Format2D(hour, minute, second, ":") +

String(F("#END")));
#endif

3

void Userlnteractive()

{
long TimeOut = 60000;

int mainmenu = 0, menu = 0, submenu = 0;

while (true)

{
mainmenu = GetMainMenultem(mnMain, mnMainCount, TimeOut, mainmenu);
if (mainmenu == -1) return;
menu = 0;

switch (mainmenu)

{
case 0://SMS Alarm
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SetGSMSupport(TimeOut);//Set SMS alarm or not

break;

case 1://Check Money
CheckMoney(TimeOut);//Set Call alarm or not

break;

case 2://Charge Money
ChargeMoney(TimeOut);//Set Call alarm or not

break;

case 3://System
while (true)

{

submenu = GetMainMenultem(mnSystemSetting, mnSystemSettingCount, TimeOut,
submenu);

if (submenu == (mnSystemSettingCount - 1)) break;
switch (submenu)
{
case 0://Temp Calibration
SetTempcCalibration(TimeOut);

break;

case 1://Humi Calibration
SetHumiCalibration(TimeOut);

break;

case 2://Change Password
ChangePassword(TimeOut);

break;

#ifdef USEDS1307

case 3://SetTimer
SetTimer(TimeOut);

break;
case 4://About
SetGatewayUpdateTime(TimeOut);

break;

case 5://About
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About();
break;

#else

case 3://About
SetGatewayUpdateTime(TimeOut);

break;

case 4://About
About();

break;

#endif

default:
break;
b
¥

break;

default://Exit

return;

¥
if (menu == -1) break;
b
b

void LCDPrintStr(String s, int Length)
{
inti;
for (i = 0; i < Length; i++)
if (i < s.length())
lcd.print(s[i]);
else
lcd.print(" ");
b
/*
#define CamBienKhoiPin AO
#define CamBienNhietPin Al
#define CamDongDuPhong1Pin A2
#define CamDongDuPhong2Pin A3
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#define CamBienDong1Pin A4
#define CamBienDong2Pin A5
#define CamBienDong3Pin A6

#define BatterVoltagePin A7
#define MainVoltagePin A8

*/

void TestReadADC()

{
Icd.setCursor(0, 2);
LCDPrintStr(String(analogRead(CamBienDong1Pin)), 6);
LCDPrintStr(String(analogRead(CamBienDong2Pin)), 6);
LCDPrintStr(String(analogRead(CamBienDong3Pin)), 6);
Icd.setCursor(0, 3);
LCDPrintStr(String(analogRead(CamBienNhietPin)), 6);
LCDPrintStr(String(analogRead(CamBienKhoiPin)), 6);
LCDPrintStr(String(analogRead(MainVoltagePin)), 6);

I 1111117111111 171777

void loop() {
long timeout = millis() - lastKeyPress;
if (timeout > 30000) TurnBacklightOFF();
ReadTempAndHumi();
ShowTempAndHumi();
UpdateTimer();
TestReadADC();
//Xu ly du lieu tu SIM gui den
int len = ReadESP();
if (len > 10) ProcessESPData();
len = ReadSIM();
//if (len>0) Serial.printin(SimBuffer);
if (len > 20)
{
//Serial.printin(SimBuffer);
if (SimBuffer.indexOf(F("CHECKMONEY")) >= 0)
{
TempStr = GetNumberInGSMData();
if (NumberInContact())

{
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SimBuffer = "";
SendCheckMoney();
SimReadMessageStr(15000);
if (SimBuffer.length() > 0)
{
SendSMSinSimBuffer();

b

b

TempStr = "";

DeleteAlISMS();

b
else if (SimBuffer.indexOf(F("CODE=")) >= 0)

{
TempStr = GetNumberInGSMData();
TempStr2 = GetCodeInGSMData();
if (TempStr2.length() > 0)
{
SimBuffer = "";
SendAddMoney(TempStr2);
TempStr2 = "";
SimBuffer = "";
SimReadMessageStr(15000);
if (SimBuffer.length() > 0)
{
SendSMSinSimBuffer();
b

b
TempStr = "";

DeleteAlISMS();
¥
else if (SimBuffer.indexOf(F("READDATA")) >= 0)
{ //Doc du lieu ve nhiet do, do am

TempStr = GetNumberInGSMData();

if (NumberInContact())

{

SimBuffer = String(F("TEMP=")) + String(Temperature) + String(F("'C. HUMI=")) +
String(Humidity) + String(F("%."));

SendSMSinSimBuffer();

b

TempStr = "";

DeleteAlISMS();
bs
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if ((ForwardGSMData > 0) && (SimBuffer.length() > 0))

{
SerialForWifi.print(F("#PNH#GSMDATA#"));
SendSimBufferToESP(0, SimBuffer.length());
SerialForWifi.printin(F("#END"));

¥

//SimBuffer = "";

b

if (UpdateTime > 0)
{
timeout = millis() - lastUpdateStateToGateway;
if ((timeout > UpdateTime) || (timeout < 0))
{
UpdateStateToGateway();
lastUpdateStateToGateway = millis();
b

b
//Xu ly phim nhan

CheckKey();
if (KeyPress())
{
if ('backlightIsOn)
{
TurnBacklightON();
delay(300);
lastKeyPress = millis();
b
else
{
TurnBacklightON();
long t = millis();
while (KeyPress() && ((millis() - t) < 5000)) CheckKey();
if (KeyPress())
if (KeyUp == 1) && (KeyDown == 1) && (KeyOK == 1))
{
Icd.clear();
Icd.setCursor(0, 0);
lcd.print(F("Restore factory"));
Icd.setCursor(0, 1);
Icd.print(F("data in 10 second"));
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Icd.setCursor(0, 2);
for (inti=0; i< 10; i++)
{
led.print(".");
delay(1000);
b
RestoreFactory();
setup();
return;
b
if (Login())
{
UserlInteractive();
b
ShowScreen();
lastKeyPress = millis();
b

¥
MonitorSignal();

CheckSIM();
if (SimBuffer.indexOf(F("CARRIER")) >= 0)
{
SimBuffer = "";
b
bs

1.3.2.2. Xay dung hé thong Backend

H¢ théng backend dugc xdy dung véi md hinh hoat dong la mot
webserver. Nhiém vu cua hé théng backend bao gém:

- Tiép nhan cac dir li¢u trang thai, su kién do thiét bi gui lIén thong qua
két ndi Internet.

- Giao tiép v&i phan mém chay trén thiét bi di dong (frontend). Giri cap
nhat trang thai cta thiét bi bao chay guri 1én cho phin mém trén thiét bi
di dong hién thi, ddng thoi nhan cac 1énh diéu khién, thiét 1ap tir phan
mém chay trén thiét bj di dong, luu trir 1ai trén co so dir liéu déng thot
giri xudng cho thiét bi bao chay thyuc hién. Cac 1énh tiéu biéu nhu xac
nhan bao chay dé ngurng phat tin hiéu bao chay, diéu khién bat, tit 16
dién duoc bao vé.

- Tb chuc luu trit dit liéu qué trinh dién bién cua hé thong. Cac dir lidu

nay do thiét bi bdo chay giri 1én va dugc cap nhat thuong xuyén nhu:
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trang thai cac cam bién, dong dién, di¢n 4p cua hé thong dién dang
duoc giam sat va di€u khién...

1.3.2.2.1. Co so dir liéu cua Backend
T6 chire co so dir liéu luu trit thong tin trang thai thiét bi bio chay gui lén,
cac lénh giao tiép didu khién thiét bi bdo chdy thong qua phan mém chay trén
thiét bi di dong:
a) Bang luu trir thong tin x4c thyc nguoi dung
- Mdi nguoi diung duge cung cip mot tai khoan luu trir dit liéu trén
cloud va duoc xac thuc mdi khi ding nhap, truy cap dir liéu qua tai
khoan nay.
- Nguoi ding can cung cap thong tin “username” va “password” mdi khi
truy cap dir li¢u trén cloud (dang nhap/xac thuc nguoi dung).

Bang 3: Bang xdc thuwe nguwoi dung trén backend

# Tén Kiédu Bang ma déi chiéu Thudc tinh Null  Mac dinh Ghi chi Thém
] 1 id int(11) Khing Khdng AUTO_INCREMENT
[0 2 wusername text utf@ unicode ci Khang Khang
[l 3 password text utfS_unicode_ci Khing Khéng
[1 4 fullhame text utfd_unicode ci Khing Khong
[ & Address text utf_unicode ci Khang Khdng
[0 & Email text  utfd_unicode_ci Khing Khang
[ 7 Mobile text  utfé_unicode_ci Khéng Khdng
[l & Fax text  utfé_unicode ci Khang Khdng
[l 9 TablelD text utfd_unicode_ci Khing Khdng
[] 10 Notes text  utfB_unicode_ci Khing Khéng

b) Bang luu trit trang thai thiét bi

- Bang nay st dung dé luu trit dir liéu trang thai thiét bi trén cloud.

- MBJi khi thiét bi giri théng tin trang théi 1én cloud, backend phan tich
va tao ban ghi mdi hodc cap nhat vao ban ghi trang thai da co6 ctua thiét
bi. Mbi thiét bi s& chi luu mot ban ghi méi nhat c¢6 thay ddi so véi
trudc d6 ¢ bang nay. Trang thai cti dugc cap nhat trén mot bang log co
cAu trac tuong tu phuc vu cho phan tich, khai thac sau ¢ phién ban
nang cép.

Bing 4: Bing dii liéu trang thdi thiét bi trén backend
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Bang ma déi Ghi

# Tén Kiéu Lz Thudc tinh Null Méc dinh . Thém
chiéu cha
1 id bigint(20) Khdng Khdng AUTO_INCREMENT
[0 2 devicelD text utfd_general_ci Khdng Khong :%ewce
Device
[0 3 deviceSE text utfd_general_ci Khing Khéng security
code
Data,
[0 4 data text utfd_general_ci Khing Khéng E}atus
device
[0 & updateTime timestamp on update CURRENT TIMESTAMF Khdng CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
[ & changelnterval int(11) Khéng Khong
Time
O 7 clientTime varchar(12) utfé_general_ci Khéng Khéng from
client
[] & description text utfé_general_ci Khéng Khong

¢) Bang thong tin diéu khién

- Bang nay duoc thiét ké dé Iuu trir cac 1énh diéu khién gui t6i thiét bi.

- Ban dau, 1énh diéu khién duoc luu trit trén bang. Pinh ky thiét bi kiém
tra va lay 1énh diéu khién dé thuc hién. Sau khi thuc hién xong s& cap

nhat x4c nhan da thyc hi¢n Iénh 1én bang (truong visited).

Bing 5: Bing thong tin diéu khién thiét bj trén backend

# Tén Kiéu Bang ma ddi 1p.5c tinh Null Méc dinh Chi  rhem
chiéu : o cha

1 id bigint(20) Khiing Khéng AUTO_INCREMENT
[ 2 time timestamp on updste CURRENT_TIMESTAMF Khang CURRENT_TIMESTAMP ON UPDATE CURRENT_TIMESTAMP
[] 3 data text utfd_general_ci Khang Khéng
[] 4 wisited int(11) Khang 0
[0 5 devicelD text utf8_general_ci Khiing Khéng ::E]ewce

. ; . . Device
[0 6 deviceSE text utfd_general_ci Khdng Khdng e

1.3.2.2.2. Giao thirc twong tdc voi Backend

a) Cap nhat trang thai thiét bi
Cu phap:
API-URL?LoginPara&CMDé&DevicelD&DeviceSE&Data
Giai thich cu phap:
LoginPara: tham sd dang nhap hé thong
CMD: 1énh diéu khién, gia tri 1a “UPST”
DevicelD: mi thiét bi bao chay

DeviceSE: mi bao mat cua thiét bi bio chay (duwgc thay doi theo thoi

gian, chi dong bai thiét bi).
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Data: dir liéu trang thai thiét bi, ngan cach cac truong bang dau cham
phay (;).

Két qua tra vé “OK” néu thuc hién thanh cong.
b) Kiém tra 1énh diéu khién

Cu phap:

API-URL?LoginPara&CMD&DevicelD

Giadi thich cu phap:

LoginPara: tham s6 ding nhap hé thong

CMD: 1énh diéu khién, gié tri 1a “RCTA”

DevicelD: ma thiét bi bao chay

Két qua tra vé 1a dir liéu cua Iénh di€u khién mdi nhat chua duoc xu 1y
kém ID cua 1énh dudi dang xau van ban.

c) DPoc trang thai thiét bi

Cu phap:

API-URL?LoginPara&CMD&DevicelD

Giai thich cu phap:

LoginPara: tham sd diang nhap hé thong

CMD: 1énh diéu khién, gia tri 1a “RSTA”

DevicelD: mi thiét bi bio chay

Két qua tra vé 1a trang thai méi nhat cta thiét bi duoc cap nhat Ién cloud.
d) Guri 1énh diéu khién

Cu phap:

API-URL?LoginPara&CMD&DevicelD&DeviceSE&Data

Gidi thich cu phap:

LoginPara: tham sé dang nhap hé thong

CMD: 1énh diéu khién, gié tri 1a “UCCT”

DevicelD: mi thiét bi bio chay

DeviceSE: ma bao mat cua thiét bi bao chay (mdi nhat/hién thoi).

Data: chtra dit liéu 1énh diéu khién, ngan cach cac truong béng dau chAm
phay (;) néu c6 nhiéu truong thong tin.
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Két qua tra vé “OK” néu thuc hién thanh cong.
1.3.2.2.3. Cdc thudt todn xir Iy va chwong trinh diéu khién ciia Backend
a) Cap nhat trang thai thiét bi

Thiét bi dinh ky cap nhat trang thai 1én cloud thong qua API vdi lénh
UPST. Module xtr Iy sau khi nhan dugc 1é€nh s€ tién hanh phan tich dir liéu trang
thai dugc gtri 1én va cap nhat 1én co sé dit licu.

Trich doan code xtr Iy cua module:

Bing 6: Module chwong trinh xir ly cdp nhdt trang thdi thiét b

if (($cmd=="UPST")&&($deid!="")&&($dese!="")&&($LogOK>0)&&($data = "))

{
$sql = "SELECT devicelD,deviceSE,data,changelnterval FROM "
$tableHardDevices . " WHERE (devicelID="" . $deid. "")";

$result = $conn->query($sql);

$changelnterval=0;

if ($result->num_rows > 0)
{//Cap nhat cache neu da co
$oldData="";
$oldDese="";
if($row = $result->fetch_assoc())
{
$oldData=$row["data"];
$oldDese=%$row["deviceSE"];
$changelnterval=$row["changelnterval"];
b
$dataChanged=0;
if (strcmp($oldData,$data)!=0) $dataChanged++;
if ($dataChanged==0)
if (strcmp($oldDese,$dese)!=0) $dataChanged++;

if ($dataChanged)

{
$changelnterval++;
//Cap nhat théng tin data va SE thay d8i néu cé vao bang vat ly
$conn->query("UPDATE " . $tableHardDevices . " SET
changelnterval=". $changelnterval .", data="".$data."’, deviceSE="".$dese."’, clientTime="".$deti."

WHERE (devicelD="". $deid. "")");
//B8 sung ban ghi log vao log trang thai thiét bj
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$conn->query("INSERT INTO " . s$tableHardDeviceslog . "

(data,devicelD,deviceSE,clientTime) VALUES ('" . $data . "',"".$deid."","".$dese."’,"".$deti."")");
//echo "Cap nhat them";
¥
else
$conn->query("UPDATE " . $tableHardDevices . " SET
changelnterval=". $changelnterval .", deviceSE="".$dese."’, clientTime="".$deti."" WHERE

(devicelD="". $deid. "")");

b

else

{//Tao ban ghi moi neu lan dau, chua co du lieu

$conn->query("INSERT INTO " . $tableHardDevices . "
(data,devicelD,deviceSE,changelnterval,clientTime) VALUES (" . $data . "','".$deid."","".$dese."",".
$changelnterval .","".$deti."")");
//echo "Tao moi";
b
echo "OK";
exit();

b) Kiém tra 1énh diéu khién

Module ndy c6 chirc ning nhan yéu ciu tir phia client kiém tra c6 1énh
diéu khién nao dugc day lén cloud hay khong. Néu c6 s& giri 1énh kém ID nhén
dang vé cho client thuc hién.

Client nhan Iénh, phan tich, xr 1y sau d6 gui xac nhan da thyc hién 1énh
theo ID ma backend d3 giri vé.

Bing 7: Module chwong trinh kiém tra lénh diéu khién

if (($cmd == "RCTA") &&($deid!="")&&($LogOK>0))
{
//Lay ve trang thai dieu khien

$sql = "SELECT * FROM " . $tableDown . " WHERE (devicelID="" . $deid .
""JAND(visited =0) ORDER BY time DESC";

$result = $conn->query($sql);
if ($result->num_rows > 0)
{
while($row = $result->fetch_assoc())

{
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echo "ID=" . $row["id"]. ";TIME=" . $row["time"] . ";DID=" .
$row["deviceIlD"] . ";DSE="". $row["deviceSE"] . ";DATA="". $row["data"];

exit();

c) boc trang thai thiét bi

Module nay cung cip API cho client, App ldy thong tin trang thai thiét bi.
Thong tin duoc gui vé bao gdm: cac sb liéu cua thiét bi gui 1én, thoi gian cap
nhat, va chi s cho biét c6 su thay doi dir liéu hay khong.

Céc tham sd thé hién nhu sau:

- DATA: s6 liéu cua thiét bi, chua dung cac thong tin chi tiét vé trang
thai thiét nhu sé do cong suat, tinh trang cac cam bién. ..

- ChangedInterval: chi ) ghi nhan c6 su thay doi dir liéu. Néu dit lidu
do thiét bi gt 1én khéc biét so voi dir li€u cé trude do thi chi sb nay
tang gia tri. Dua vao gia tri nay ma client khi nhan duoc dir lidu giri vé
s& biét co su thay doi dit liéu hay khong dé phan tich, xir 1y.

Bing 8: Module chwong trinh doc trang thdi thiét bi

if (($cmd=="RSTA")&&($deid!="")&&($LogOK>0))

{
if ($uid=="") $uid="0";
$sql = "SELECT * FROM " . $tableHardDevices . " WHERE (devicelD="" . $deid .
")
$result = $conn->query($sql);
if ($result->num_rows > 0)
{
while($row = $result->fetch_assoc())
{
echo "ID=" . $row["id"]. ";updateTime=" . $row["updateTime"] .
";DID=" . $row["deviceID"] . ";DSE=" . $row["deviceSE"] . ";DATA=" . $row["data"]
";ChangedInterval=" . $row["changelnterval"];
exit();
b
b
bs

d) Guri 1énh diéu khién
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Client hay App muén guri 1énh diéu khién thiét bi s& géi API duoc cung
cép bdi1 module nay. Dir 1i€u 1énh s€ dugc luu trir lai trén tableDown va s€ guri
lai cho thiét bi, client khi khi dugc yéu cau.

Bing 9: Module chwong trinh givi Iénh diéu khién

if (($cmd == "UCCT") &&($deid!="")&&($dese!="")&&($LogOK>0)&&($data!=""))

{
$conn->query("INSERT INTO " . $tableDown . " (data,devicelD,deviceSE,visited)
VALUES (' . $data . "','".$deid."",'".$dese."',0)");
echo "OK";
i

1.3.2.3. Xay dung hé thong fontend

Hé thong frontend 14 phan mém chay trén thiét bi di dong v6i chirc ning
chinh 13 doc théng tin trang thai hé thdng bao chdy dang dugc dong bo trén
cloud qua giao thie lam viéc voi backend sau d6 hién thién cho ngudi ding tiép
nhan. Cuing v&i do6, hé théng tiép nhan cac 1énh diéu khién ctia ngudi dung thong
qua giao dién trén thiét bj di dong dé giri dén thiét bi bao chay théng qua giao
thirc 1am viéc duogc hd tro tir backend.

H¢ théng frontend dugc thiét ké va lap trinh chay trén hé diéu hanh
Android.

1.3.2.3.1. Cac chirc nang chinh
a) Két ndi Internet

Pé giao tiép duogc vai thiét bi, phan mém can dugc cai dit trén phan cing
6 hd tro két ndi Internet (qua Wifi hodc mang di dong 3G/4G).

b) Poc trang thai thiét bi tir bachkend

Viéc doc trang thai thiét bi dugc thuc hién dinh ky véi tan sut & don vi
gidy (c6 thé diéu chinh) dé cap nhat trang thai méi nhat cta thiét bi dugc cap
nhat trén cloud sir dung dé hién thi trén giao dién ngudi dung.

Thuat toan:
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Hinh 38: Lwu d6 thudt todn doc trang thdi thiét bi tiv backend

Trich doan code xtr 1y:

Bing 10: Module chwong trinh doc trang thdi thiét bi tiv backend

private String ReadHTTPData(String... params) {

String link = params[0]; // Lay link
Log.e(" LINK ", link);
HttpURLConnection urlConnection = null;

BufferedReader reader = null;
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// Khai bdo chudi JSON nhén duoc dua vé dang String

String forecastJsonStr = null;

try {

URL url = new URL(link);

// Tao yéu cdu gui 1én link
urlConnection = (HttpURLConnection) url.openConnection();
urlConnection.setRequestMethod("GET");

urlConnection.connect(); // md két ndi

// Poc tung dong inputStream vao thanh mét String
InputStream inputStream = urlConnection.getInputStream();
StringBuffer buffer = new StringBuffer();
if (inputStream == null) {

// Khéng cé yéu cdu gi thi trd vé réng

return "";

b

reader = new BufferedReader(new InputStreamReader(inputStream));

String line;

while ((line = reader.readLine()) '= null) {
// Két qua trd vé cé dudi dang JSON & dudi dang ting dong véi mbi két qua,
//vi V8y sé ndi tat ca két qua trd vé thanh mot chudi rdi in ra man hinh

buffer.append(line + "\n");

if (buffer.length() == 0) {
// trudng hop két qua tra vé bi réng

return "";
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forecastJsonStr = buffer.toString();
InternetOK=true;
return forecastlsonStr;

} catch (IOException e) {
InternetOK=false;
Log.e("PlaceholderFragment", "Error ", e);
// néu trong qué trinh gui nhén bi 16i
return "";

} finally {
if (urlConnection !'= null) {

urlConnection.disconnect();
b
if (reader !'= null) {
try {
reader.close();
} catch (final IOException e) {

Log.e("PlaceholderFragment", "Error closing stream"”, e);

¢) Hién thi trang thai thiét bi trén giao dién
Thuat toan:

- Néu dir liéu trang thai rong hién thi thong bao nhic kiém tra két ndi
Internet va két thic.

- Phan tich cac truong thong tin theo ky tu phan tach (;).
- Mbi trudng tach lay tén va dir lidu

- Dya trén tén trudng xir 1y dit liéu twong ing va hién thi trén giao dién
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Hinh 39: Lwu d6 thudt todn hién thi trang thdi thiét bi lén giao dién

Trich doan code xtr 1y:

Bing 11: Chwong trinh hién thi trang thdi thiét bi trén giao dién frontend

private void UpdateScreen(String s)

{
try {
if (s.length()<1) {
if (lastOK==true)

Toast.makeText(FireAlarm.this, "Khong tim thdy may chu. Hiy kiém tra két ndi
INTERNET.", Toast. LENGTH_LONG).show();//PNH

lastOK=false;
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return;

be

lastOK=true;

String[] items = s.split(";");
int GP = 0;

String Sim = """;

String RLM = "000000";
String RLS = "000000";
String DCM = "0000";

String DCS = "1111";

for (String item : items) {
String[] itemsData = item.split("=");
String Data = itemsData[1];
switch (itemsData[0].toUpperCase()) {
//Cong suat
case "P1":
P1 = Data;
break;
case "U1":
U1l = Data;
break;
case "I1":
I1 = Data;
break;
case "P2":
P2 = Data;
break;
case "U2":
U2 = Data;

break;
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case "I2":
I2 = Data;
break;
case "P3":
P3 = Data;
break;
case "U3":
U3 = Data;
break;
case "I3":
I3 = Data;

break;

//GP: GSM

case "GP":

if (Data.startsWith("1"))
GP =1;

else

break;

case "SIM":
if (Data.startsWith("OK"))
Sim = " (Pa két néi)";
else if (Data.startsWith("NEW"))
Sim =" (M&i)";
else

Sim = " (Chua r6 trang thai)";

break;

case "AS":

long | = Long.parseLong(Data);
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if (Data.startsWith("0")) {
tvTrangThai.setText("An toan");
tvTrangThai.setTextColor(Color.rgb(0,150,0));//GREEN

imgAlarm.setImageResource(R.drawable.checkedok);

b

else {

imgAlarm.setImageResource(R.drawable.alarm);

if (BigInteger.valueOf(l).testBit(0)) {
tvTrangThai.setText("Bao chay (NHIET)!");
tvTrangThai.setTextColor(Color.RED);

¥

else if (BigInteger.valueOf(l).testBit(1)) {
tvTrangThai.setText("Bao chay (KHOI)!");
tvTrangThai.setTextColor(Color.RED);

¥

else if (BigInteger.valueOf(l).testBit(2)) {
tvTrangThai.setText("Bao chay (TU HE THONG KHAC)!");
tvTrangThai.setTextColor(Color.RED);

¥

else if (BigInteger.valueOf(l).testBit(3)) {
tvTrangThai.setText("Bao chay (THU NGHIEM)!");
tvTrangThai.setTextColor(Color.RED);

¥

else if (BigInteger.valueOf(l).testBit(4)) {
tvTrangThai.setText("Cam bién mat két ndi (CAM BIEN NHIET)!");
tvTrangThai.setTextColor(Color.rgb(255,192,0));

¥

else if (BigInteger.valueOf(l).testBit(5)) {
tvTrangThai.setText("Cam bién mat két ndi (CAM BIEN KHOI)!");

tvTrangThai.setTextColor(Color.rgb(255,192,0));
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b

else if (BigInteger.valueOf(l).testBit(6)) {

b

tvTrangThai.setText("Canh bao qua tai PIEN (>=70%)!");

tvTrangThai.setTextColor(Color.rgb(255,192,0));

else if (BigInteger.valueOf(l).testBit(7)) {

b

tvTrangThai.setText("Canh bao qua tai PIEN (>=100%)!");

tvTrangThai.setTextColor(Color.RED);

else {

tvTrangThai.setText("Pang cap nhat");

break;

case "TIME":
tvUpdateTime.setText("Lan cap nhat gan nhat: " + Data);

break;

case "SS": //Smock State

if (Data.startsWith("0")) {

tvTTCamBienKhoi.setText("Mat két noi");

tvTTCamBienKhoi.setTextColor(Color.rgb(255,192,0));

else if (Data.startswith("1")) {

tvTTCamBienKhoi.setText("Hoat dong");

tvTTCamBienKhoi.setTextColor(Color.rgb(0,150,0));//GREEN

else if (Data.startsWith("2")) {

tvTTCamBienKhoi.setText("Bao dong, c6 khai");

tvTTCamBienKhoi.setTextColor(Color.RED);
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b

else

tvTTCamBienKhoi.setText("");

break;

case "TS": //Temperature State

if (Data.startsWith("0™)) {
tvTTCamBienNhiet.setText("Mat két noi");
tvTTCamBienNhiet.setTextColor(Color.rgb(255,192,0));

b

else if (Data.startsWith("1™)) {
tvTTCamBienNhiet.setText("Hoat dong");
tvTTCamBienNhiet.setTextColor(Color.rgb(0,150,0));//GREEN

b

else if (Data.startsWith("2")) {
tvTTCamBienNhiet.setText("Bao dong, nhiét cao");
tvTTCamBienNhiet.setTextColor(Color.RED);

¥

else

tvTTCamBienNhiet.setText("");

break;

case "RLM": //Relay Mode (000000)
RLM = Data;

break;

case "RLS": //Relay State (000000)
RLS = Data;

break;
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case "DCM": //Dry Contact Mode (0000)

DCM = Data;

break;

case "DCS": //Dry Contact State (0000)

DCS = Data;

break;

case "PS": //Ngudn cdp cho bé diéu khién

if (Data.startsWith("1")) {

tvNguonCap.setText("DPién Acquy");

else

tvNguonCap.setText("Dién Iugi");

break;

case "ACH": //Tinh trang sac dién Acquy

if (Data.startsWith("1")) {

tvSacAcquy.setText("Pang sac");

else

tvSacAcquy.setText("Khong sac");

break;

case "AV": //Ngudn dién Acquy

tvDienApAcquy.setText(Data+"V");

break;
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if (GP ==0) {
tvSim.setText("Khong ho trg");
} else {

tvSim.setText("HO trg" + Sim);

if (Double.parseDouble(U1)<50)
{
11=ll0ll;

b

if (Double.parseDouble(U2)<50)

{
I12="0";
b
if (Double.parseDouble(U3)<50)
{
I3="0";
b

tvGTPhal.setText(U1 + "V /" + I1 + "A (" + P1 + "KWh)");
tvGTPha2.setText(U2 + "V /" + I2 + "A (" + P2 + "KWh)");

tvGTPha3.setText(U3 + "V /" + I3 + "A (" + P3 + "KWh)");

for (inti = 0; i < RLM.length(); i++) {
String m = RLM.substring(i, i + 1);
String s1 = "0";
String s2 = "dang cap nhat";
if (i < RLS.length()) s1 = RLS.substring(i, i + 1);
if (m.startsWith("0"))//Khéng dung

s2 = "Khong dung";

118




else if (m.startsWith("1")) //Bidu khién deén
s2 = "Piéu khién dén";
else if (m.startsWith("2")) //Diéu khién chuéng
s2 = "Diéu khién chuéng";
else if (m.startsWith("3")) //Diéu khién bat thiét bj
s2 = "Bat thiét bi";
else if (m.startsWith("4")) //Diéu khién tat thiét bj
s2 = "Tat thiét bi";
else
s2 = "Khong dung";
if (!m.startsWith("0")) {
if (sl.startswith("1"))
s2 += " (BAT)";
else

s2 += " (TAT)";

switch (i) {
case 0:
tvGTKenh1.setText(s2);
break;
case 1:
tvGTKenh2.setText(s2);
break;
case 2:
tvGTKenh3.setText(s2);
break;
case 3:
tvGTKenh4.setText(s2);
break;
case 4:

tvGTKenh5.setText(s2);
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break;
case 5:
tvGTKenh6.setText(s2);

break;

for (inti = 0; i < DCM.length(); i++) {
String m = DCM.substring(i, i + 1);
String s1 = "0";
String s2 = "dang cap nhat";
if (i < DCS.length()) s1 = DCS.substring(i, i + 1);
if (m.startsWith("0"))//Khéng dung
s2 = "Khong dung";
else if (m.startsWith("1")) //Piéu khién dén
s2 = "Xac nhan bao chay";
else if (m.startsWith("2")) //Diéu khién chuéng
s2 = "Pau vao bao chay";
else
s2 = "Khong dung";
if (m.startsWith("0")) {
if (sl.startsWith("0"))
s2 += " (KICH HOAT)";
else

s2 += " (TAT)";

switch (i) {
case 0:

tvGTTiepDiem1.setText(s2);
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break;

case 1:
tvGTTiepDiem2.setText(s2);
break;

case 2:
tvGTTiepDiem3.setText(s2);
break;

case 3:
tvGTTiepDiem4.setText(s2);

break;

b

}catch (RuntimeException e )

{
Log.e(" Update State Error ", e.getMessage());
b
finally {
Log.i(" Update State ", " Finally");
b

1.3.2.3.2. Giao di¢n
a) MO ta thiét ké bang XML
Bing 12: Thiét ké giao dién hién thi ciia frontend

<android.support.v4.widget.NestedScrollView

xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
app:layout_behavior="@string/appbar_scrolling_view_behavior"
tools:context=".FireAlarm"
tools:showIn="@layout/activity_fire_alarm">

<LinearLayout
android:layout_width="match_parent"

121




android:layout_height="wrap_content"
android:orientation="vertical">

<LinearLayout
android:layout_width="match_parent"
android:layout_height="40dp"
android:background="#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Trang thai"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="80dp"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal" >

<ImageView
android:id="@+id/imgAlarm"
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@drawable/checkedok" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">

<TextView
android:id="@+id/tvTrangThai"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="An toan"
android:textColor="#008000" />

<TextView
android:id="@+id/tvUpdateTime"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:text="Lan cap nhat gan nhat: 2019-01-28"
android:textColor="#A0A0A0"
android:textSize="8dp"
android:textStyle="italic" />
</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">
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<TextView
android:id="@+id/tvCamBien"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Cac cam bién"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal" >

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@drawable/cambienkhoi" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">

<TextView
android:id="@+id/tvCamBienKhoi"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:text="Cam bién bao khdi" />

<TextView

android:id="@+id/tvTTCamBienKhoi"

android:layout_width="wrap_content"

android:layout_height="match_parent"

android:text="Hoat déng"

android:textColor="#008000"

android:textStyle="bold|italic" />
</LinearLayout>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@drawable/cambiennhiet" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">

123




<TextView
android:id="@+id/tvCamBienNhiet"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:text="Cam bién bdo nhiét" />

<TextView

android:id="@+id/tvTTCamBienNhiet"

android:layout_width="wrap_content"

android:layout_height="match_parent"

android:text="Mat két noi"

android:textColor="#FFC000"

android:textStyle="bold|italic" />
</LinearLayout>

</LinearLayout>

<!-- Théng s6 ngudn dién -->

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Théng s6 ngudn dién"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal" >

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">
<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pha 1: " />
<TextView
android:id="@+id/tvGTPhal"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textStyle="bold"
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android:textColor="#000080"
android:text="220V / 10A" />
</LinearLayout>

<TextView
android:id="@+id/tvTTPhal"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Binh thudng"
android:textColor="#008000"
android:textSize="10dp"
android:textStyle="bold|italic" />
</LinearLayout>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">
<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pha 2: " />
<TextView
android:id="@+id/tvGTPha2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textStyle="bold"
android:textColor="#000080"
android:text="220.5V / 10.5A" />
</LinearLayout>

<TextView

android:id="@+id/tvTTPha2"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Binh thudng"
android:textColor="#008000"
android:textSize="10dp"
android:textStyle="bold|italic" />

</LinearLayout>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
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android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="vertical">
<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pha 3: " />
<TextView
android:id="@+id/tvGTPha3"
android:layout_width="wrap_content"
android:layout_height="wrap_content
android:textStyle="bold"
android:textColor="#000080"
android:text="220Vv / 11A" />
</LinearLayout>

<TextView
android:id="@+id/tvTTPha3"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Binh thudng"
android:textColor="#008000"
android:textSize="10dp"
android:textStyle="bold|italic" />
</LinearLayout>

</LinearLayout>

<!-- Cac thiét bi diéu khién -->

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Cac thiét bi diéu khién"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">
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<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 1: " />

<TextView
android:id="@+id/tvGTKenh1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="ON"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 2: " />

<TextView
android:id="@+id/tvGTKenh2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OFF"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
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android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 3: " />

<TextView
android:id="@+id/tvGTKenh3"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Khong dung"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 4: " />

<TextView
android:id="@+id/tvGTKenh4"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OFF (loa)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
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android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 5: " />

<TextView
android:id="@+id/tvGTKenh5"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OFF (dén bao)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Kénh 6: " />

<TextView
android:id="@+id/tvGTKenh6"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OFF (phun nudc)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>
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<!-- Ngudn dau vao tiép diém khé -->

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Cac dau vao ghép ndi thiét bj"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="bPau vao 1: " />

<TextView
android:id="@+id/tvGTTiepDiem1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OFF (Hé bdo chay khac)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
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android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="bPau vao 2: " />

<TextView
android:id="@+id/tvGTTiepDiem2"
android:layout_width="wrap_content"
android:layout_height="wrap_content
android:text="0OFF (khéng dung)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pau vao 3: " />

<TextView
android:id="@+id/tvGTTiepDiem3"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="0OFF (khéng dung)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal" >

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence _online" />
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<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Pau vao 4: " />

<TextView
android:id="@+id/tvGTTiepDiem4"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="0OFF (khéng dung)"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<!-- Théng tin SIM -->

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="+#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Tinh trang SIM"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@drawable/simcard" />

<TextView
android:id="@+id/tvSim"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:text="Két ndi binh thudng"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>

<!-- Ngudn nudi thiét bj -->
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<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:background="+#feeac6"
android:gravity="center_vertical"
android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:text="Nguon cung cap va Acquy"
android:textSize="18sp"
android:textStyle="bold" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal" >

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Nguon cung cap: " />

<TextView
android:id="@+id/tvNguonCap"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Dién Iugi"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
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android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content
android:text="Dbién ap Acquy: " />

<TextView
android:id="@+id/tvDienApAcquy"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="12V"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>
</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="@dimen/line_normal_height"
android:layout_marginLeft="5dp"
android:gravity="center_vertical"
android:orientation="horizontal">

<ImageView
android:layout_width="wrap_content"
android:layout_height="match_parent"
app:srcCompat="@android:drawable/presence_online" />

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="10dp"
android:orientation="horizontal">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Tinh trang sac Acquy: " />

<TextView
android:id="@+id/tvSacAcquy"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Khong sac"
android:textColor="#000080"
android:textStyle="bold" />

</LinearLayout>

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="5dp"
android:gravity="center"
android:orientation="vertical">

</LinearLayout>
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</LinearLayout>
</android.support.v4.widget.NestedScrollView >

b) Hinh anh hién thi

Hinh anh giao dién thuc té:

1,2KB/s .l il =,

Bao chay tu dong

Trang thai

An toan
Lan cap nhat gén nhat: 13-02-19 10:59:29

Cac cam bién

, Cam bién béo khdi
Hoat dong
2 Cam bién bdo nhiét
‘ Hoat déng
Thong s6 ngu6n dién

@ Pha1:227.77V /0.00A (1.33KWh)
Binh thudng

® Pha 2:227.65V /0.03A (0.72KWh)
Binh thuéng

P Pha 3:227.88V /0.00A (0.72KWh)
Binh thuong

Cac thiét bj diéu khién

Hinh 40: Giao di¢n hién thi trén Mobile App (1)
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10:32 2,4KB/s il il =

Bao chay tu dong :

uong

Pha 2: 227.65V /0.03A (0.72KWh)
Binh thuong

Pha 3:227.88V /0.00A (0.72KWh)
Binh thuong

Cac thiét bj diéu khién

@ Kénh 1: Khong dung

@ Kénh 2: Khong dung

@ Kénh 3: Khong dung

© Kénh 4: Khong ding

@ Kénh 5: Khéng dung

® Kénh 6: Dieu khién dén (TAT)
Cac dau vao ghép nai thiét bi
@ Dau vao 1: Khéng dung

©® Dau vao 2: Khéng ding

@ Dau vao 3: Khéng dung

@ D3Au vao 4: Xac nhian bao chay (TAT)

Hinh 41: Giao dién hién thi trén Mobile App (2)
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10:32 1,1KB/s .l aill =,

Bao chay tu dong

@ Kénh 3: Khong dung

@ Kénh 4: Khong dung

@ Kénh 5: Khong dung

© Kénh 6: Dieu khién den (TAT)

Cac dau vao ghép noi thiét bi

© D3u vao 1: Khdéng ding

© Dau vao 2: Khéng dung

@ Dau vao 3: Khong dung

© Dau vao 4: Xac nhan bao chay (TAT)
Tinh trang SIM

H6 tro

Nguon cung cap va Acquy
@ Ngudn cung cap: Dién luéi
® bDién ap Acquy: 12.50V

@ Tinh trang sac Acquy: Khdng sac

Hinh 42: Giao di¢n hién thi trén Mobile App (3)

137



1.3.3. GHEP NOI, THU NGHIEM VA HOAN THIEN HE THONG
1.3.3.1. Ghép nbi hé thong
So dd ghép ndi cac thanh phan:

Céc cam bién dong

q ‘ MACH XU LY TRUNG TAM
% i | » ‘ ..-. | _'t

', Cam bién khéi
of J Cam bién nhiét —
!.d

Chuédno hao chéy

Ngudn lugi Coi bao chay

Bién thé cap nguon chinh

Acquy cap ngudn
du phong

Tu bao chdy hé
thong khac

Hinh 43: So do ghép néi cdc thanh phén ciia hé thong Bdo chdy tw dong

Board mach xir 1y trung tdm, cac cam bién, hé théng LCD va cac nit diéu
khién, dén bao da duoc lap rap két ndi voi nhau trén ti bao chay tu dong.

Cam bién khoi duoc lap trén kénh cam bién thir nhat dé dé phat hién khoi
va gt tin hiéu vé cho bd xu 1y trung tim. Kénh giao tiép cam bién khoi twong
thich dé 1am viéc véi cac loai cam bién khoi chuyén dung voéi tin hiéu bao khoi
trong tng v6i dong dién diéu khién tir 4mA dén 30mA, dién ap lam viéc 12-
24V. Cam bién khoi duge sir dung trong hé thng 14 cam bién AH-0311-2 phat
hién khéi bang cong nghé quang voi dong lam viée 1a 30mA, dién ap 24V.
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Cam bién nhiét c6 chirc ning phat hién chay dudi dang ting nhiét dugc
lap trén kénh cam bién dau vao s6 2. Pay 1a loai cam bién hoat dong theo ngudn
dong twong tir cam bién khéi véi dién ap lam viée 1a 24V, dong tir 4mA-30mA.
O ché d6 binh thuong, cam bién khoi va cam bién nhiét chi tiéu thy mot cong
sut rat nho. Dong duy tri 40uA.

Pé dam bao két ndi duoc lién tuc va cic cam bién dang & trang thai van
hanh, khi d4u ndi can luu y lap dién tré 2.2K & cam bién cudi cing trong chudi
cam bién sir dung trén mdi kénh. Néu thiéu dién tro nay hé thong s& bao 16i cam
bién. Néu cam bién dugc thao ra khoi dé, hé théng cling thuc hién canh béao 16i
cam bién.

Chuéng va coi bao chay can dugc cap ngudn 12-24VDC doéng ngit boi ro
le dugc lua chon trong cAu hinh thiét bi bao chay. Vai tro ro le nhu cong tac cép
dién cho céc thiét bi nay van hanh.

Khéi dong tir 3 pha duoc thiét ké dé tur dong ngat ngudn dién cia cac thiét
bi dién can duoc bao vé, ngét dién khi ¢6 sy ¢b chay xay ra. Cudn hut khéi dong
tir dugc cap nguodn thong qua tiép diém dong ngit ciia mot ro le dau ra cia hé
thong bao chay.

1.3.3.2. Van hanh thir nghiém
a) Kiém tra hoat dong cua cam bién bao khoi
- Cam bién khéi can lap ding nhu so d6 dau ndi.

- Cap dién cho t bao chay van hanh.
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- Tao ngudn khoi tac dong dén cam bién. Khi luong khoi du 16n tac
dong, cam bién kich hoat bao c6 khoi. Khi do dén bao trén cam bién
sang d6. Hé thong bao chay nhay dén bao trén mat ta diéu khién dong
thoi kich hoat cac ché d6 canh bao qua tin nhan, goi dién (néu di duogc
thiét 1ap). Man LCD trén mit ti hién thi thong tin trang thai bao chay
v6i ngudn duoc phat hién tir cam bién khoi.

- Pé ngung tac dong bao chay do khoi tir cam bién khéi can ngat cam
bién (thao ra khoi dé) sau d6 lap tro lai. Nhin niit x4c nhan trén mat ta
(nat mau do)

b) Kiém tra hoat dong cua cam bién nhiét
- Cam bién nhiét can lap dung nhu so d6 dau ndi.
- Cap dién cho ta bao chay van hanh.

- Tao ngudn nhiét tic dong dén cam bién (c6 thé dung may sdy toc thoi
nhiét 1én cam bién). Khi lwong nhiét du 16n tac dong, cam bién kich
hoat bao c6 sy gia tdng nhiét (& muc bao chay bdi nhiét). Khi d6 den
bao trén cam bién sang d6. Hé thong bao chay nhay dén bao trén mit
t0 diéu khién dong thoi kich hoat cac ché do canh bao qua tin nhan, goi
dién (néu da duoc thiét 14p). Man LCD trén mat ti hién thi thong tin
trang thai bao chay voi nguén dugc phat hién tir cdm bién nhiét.

- Pé ngung tac dong bao chay do nhiét can giam nhiét trén cam bién (dé
tir nhién sau thoi gian nhiét d6 tir giam xudng dén ngudng an toan va
hét sur kién bao chay). Nhan nit x4c nhan trén mit ta (nit mau do).

¢) Kiém tra két ndi ctia cam bién nhiét va cam bién khoi

- Muc dich 1a kiém tra hé théng c6 phat hién duoc cam bién bi vo hiéu
hoa (dut day, khong duoc lip dat) hay khong. Néu hé thong khong
phat hién dugc tinh trang két ndi ciia cam bién thi khong dam bao do
tin cay hoat dong.

- Dé thir nghiém hay lan luot thdo timg cam bién khoi dé 1ap va quan sat
phan Uimg cua h¢ théng. Trong diéu kién hoat dong binh thuong, hé
thdng s& phat hién cam bién bi mét ké ndi va kich hoat dén nhay bao
hiéu trén ti dong thoi hién thi thong tin mat ké ndi téi cam bién dé
ngudi giam sat c¢6 thé phat hién va kiém tra cam bién lién quan.

d) Kiém tra két ndi v6i hé thdng bao chay khac

- Hé thong bao chay khac co thé duoc ndi véi hé thong bao chay tu
dong thong qua tiép diém kho.
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- Pé thir nghiém cén thiét 1ap cho mot tiép diém kho nao d6 nhan thong
tin bao chay tir hé thong bao chay khac. Tiép theo thuc hién ndi thong
2 dau tiép diém két ndi. Hé thong s& phat hién tin hiéu bao chay giri
dén va kich hoat ché do bao chay (nhay dén, diéu khién thiét bi, gui tin
nhén, goi di¢n...)
1.3.3.3. San pham hoan chinh sau hiéu chinh
San pham hoan chinh 1a mét ta Bao chay ty dong tich hop mach diéu
khién trung tam, h¢ théng két ndi mang khong day Wifi, mang di dong GSM, h¢
théng hién thi tai chd (LCD), dén bao, cac nut nhan dé thiét 1ap trang thai cung
bién thé ngudn va acquy du phong.
Cam bién dong, coi va dén bao chay dugc lap dit bén ngoai tu va két ndi
vé6i ta qua cable nbi.

Hinh anh ta Bao chay tu dong hoan chinh:

Dén bao Beén bao su co,
nguon A

Nut xac
nhan, dung
o chay

Hinh 44: Tii diéu khién bdo chdy tw djng

-Pén bao nguén: mau xanh, luén sang khi h¢ théng hoat dong, dugc cép

ngudn tir dién ludi hodc binh Acquy.
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-Pén bao su cd: nhay sang khi c6 su cd (bao chdy, bao mat két ndi cam
bién).

- Man hinh LCD: hién thi thang thai hoat dong cua ta (bao chay hay khong,
trang thai tmg cam bién, cac s6 do ngudn dién dugc giam sat, tinh trang ngudn
dién dy phong acquy (dién ap, c6 dang sac dién hay khong), ngudn dang sir
dung cho hé théng (dién ludi, dién tir binh Acquy)).

- Cac nut diéu khién: dung dé thiét 1ap thong sd van hanh cho ti bao chay
tu dong. Nguoi dung két hop st dung LCD dé thyc hién cac thiét 1ap cho hé
théng.

- Nut xac nhan, dirng bao chay: khi ¢o6 tin hi¢u bédo chdy hodc su ¢ két ndi
cam bién, dén bao nhap nhay... ngudi van hanh c6 thé nhan nat nay dé xac nhan
d3 biét thong tin va dy qua trinh bao su c¢d, bao chay lai.

Véi viée thiét ké hé thong bao chdy bao gdm céc khdi giao tiép va diéu
khién trén cho phép hé théng thuc hién cac canh bao tao chd, diéu khién thiét bi
dau cubi; bo xir 1y trung tim déng vai trd quan trong trong giao tiép véi phan
mém giam sat diéu khién qua cloud. Tiép nhan diéu khién tir xa dé dong/ngat
nguén dién can bao vé, thay ddi ché d6 van hanh. Tiép nhan tin hi¢u bao chay tur
hé thdng bao chay hién c6 khac nham tbi da héa hiéu qua phong va chita chay,
tan dung duoc cac h¢ théng hién c6 ma khong phai thay thé hoan toan.

2. THAO LUAN
2.1. Théo luan 1

Pé tai duoc trién khai dua trén viéc nghién clru ti mi, kién truc cling nhu
cach thirc van hanh hé thong phat hién va bao chdy tiéu biéu hién c6 trén thi
truong. Trén co so phan tich cic wu, nhugc diém cia cac hé thong bao chay hién
c6, nhom tac gia dua ra dé xuit ¥ twong méi nham xay dung mot hé théng phat
hién va bao chay hi¢u qua hon, khic phuc dugc mat s6 han ché va bo sung cac
tinh ning gitp hé thong bao chay méi hoat dong hiéu qua hon. Tiéu biéu c6 thé
thdy & hé thong bao chay hién c6 tai Trung tdm tich hop dit liéu tinh Hung Yén:

- Hé thong bao chay hién c6 chua tich hop day du tinh ning bao chay tir xa.
H¢ thé)ng ¢6 ho tro thi méi ding lai & mire canh bao qua tin nhén, goi dién. Viéc
giam sat thudng xuyén van can tién hanh truc tiép trén hé thong bao chay.

- Mot s6 san pham c6 tinh nang giam sat thong s van hanh thong qua phan
mém trén may tinh c6 két ndi mang v6i hé théng bao chay.

- Céc hé thdng chua tich hop céac tinh nang phat hién sém nguy co chay bt
ngudn tir qua tai dién. Chua tich hop tinh ning diéu khién cho phép ngit ngudn
dién cho cac thiét bi can bao vé.
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Hé théng bdo chay tu dong theo nghién curu, dé xuit cua dé tai khong
nhiing thyc hién duoc dﬁy da tinh nang phat hi¢n chdy thong qua cac dau hiéu
nhu ting nhiét (sit dung dau do/cam bién nhiét), phat hién khéi (thong qua dau
do/cam bién khoi). Hé thong con tich hop tinh ning giam sat cong suét tidu thy
ngudn dién chinh tai noi can bao vé, phong chay xay ra do nguyén nhan qua tai
dién. Pay 1a mot trong nhitng nguyén nhan thudng truc gy su cb chay. Hé
thdng giri t6i nguoi dung canh bao khi cong suat tiéu thu vuot ngudng gidi han
da dat trege dé giup nguodi quan Iy sém phat hién nguy co chay do qua tai dan
t61 chay, chap dién. Tinh ning giam sat tir xa qua phan mém trén thiét bi di dong
cling 13 mot wu diém 16n cta san pham. Nhu vdy ngudi giam sat co thé khong
can ngdi trudéc mot may tinh két ndi ¢b dinh téi hé théng bao chdy ma thong qua
két nbi Internet 13 c6 thé giam sat cho du & cach xa hé théng. Cac tinh ning canh
béo tai chd, canh bao qua tin nhin, goi dién ciing dugce tich hop day du gitp viéc
canh bao duoc thuc hién nhanh va hiéu qua.

Qua két qua thé hién ¢ giai doan hién tai cho thay san pham c6 kha nhiéu
cac uu diém. Nhom tac gid nén thuc day hoan thién san pham dé sém dua vao
tmg dung trong thuec tién.

Bén canh cac uvu diém néu trén, nhom tac gia nén xem xét bo sung, cai
tién mot sO tinh nang:

- Hd trg ngudi dung 6 thé kiém tra sé du tai khoan cta thé SIM truc tiép
trén giao dién bo diéu khién va nap tién qua viéc nhip ma thé cao ma khéng can
phai thao SIM ra khoi hé théng. Nhu vay sé gitp viéc duy tri hé théng dugc
thuan loi hon. Pam bao thé SIM ludn & trang thai san sang, c6 s6 du tai khoan
du dé thuc hién duogc cic canh bao qua tin nhin hay goi dién. Viéc thao tac ctia
nhan vién gidm sat, bao tri cling thuan lgi hon.

- Hé thong diéu khién hd tro nhiéu dau ra (sir dung ro le) dé diéu khién thiét
bi. Viéc lua chon kénh diéu khién nén dé nguodi dung thiét 1ap mdt cach linh
hoat trén giao dién tuong tac ngay tai ti diéu khién.

2.2. Théo lugn 2

Pé tai dinh hudng nghién ctru giai quyét mot van dé thuc tién va ¢ tinh
tmg dung cao. Phuong phap nghién ctru dugc nhom tac gia lya chon 13 rat phu
hop dé trién khai cac ndi dung nghién ctru va hudng ti san pham muc tiéu cua
de tai.

Nhoém tac gia da chi ra dugc cac mat han ché, ton tai ctia mot sd hé théng
bao chay duogc st dung phd bién trong nudc dong thoi dé xuat duoc giai phap
khac phuc nham thiét ké ra hé thong bao chay mdi hoan thién hon.
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Pé tai da duoc trién khai dya trén viéc nghién ctru kién trac ddc trung cia
mot hé théng bao chay ty dong, cac ti€u chuan lién quan theo hé théng tiéu
chuin cua Viét Nam trude khi tién hanh cac thiét ké, dé xuat cai tién dé cho ra
do1 mot hé théng bao chay hoat dong hi€u qua, c6 do tin cay cao hon.

C6 thé chi ra mdt s6 vu diém cua h¢ thong bao chay tuy dong, san pham
cua dé¢ tai nghién ctru nhu sau:

- Tuong thich, st dung duoc cac loai cam bién phat hi¢n d4u hiéu chay
thong qua hién tuong ting nhiét, c6 khoi dugce ding phd bién trén thi trudong, da
phan cac hé thdng bao chay khac dang st dung. Nhu vy viée lip 14n, trién khai
hé théng dugc thuan lgi ma khong phai tim cam bién dic biét danh riéng cho
mot hé thong cho hiéu qua trién khai duoc thuan loi hon.

- Thyc hién canh bao tai chd qua hé théng dén, coi

- HO tro tinh ning canh bao qua tin nhén, goi dién giup vi€c canh bao dugc
thuc hién kip thoi hiéu qua.

- Mot vu diém 16n cua cta hé théng 1a giam sat cong sudt tiéu thyu cia
ngudn dién thudc ddi twong can giam sat, 1a nguyén nhéan tiém an giy chay khi
c6 hién tuwong qua tai dién xdy ra. Khi c6 bién dong bat thuong, hé théng kip
thoi giri canh bao téi ngudi c6 trach nhiém thong qua tin nhin hay truc tiép trén
phan mém giam sat.

- C6 kha nang két ndi voi hé théng bao chay khac gitp nang cao hiéu qua
hoat dong. Khi trang bi hé théng bao chay ty dong nay khong can thiét phai thay
thé hé théng bao chay cii néu vaAn van hanh tot ma cho phép ghép ndi, tich hop
vO1 hé théng moi tao nén hé théng bado chay 16n, tan dung duoc dau tu trudce do,
giam phat sinh chi phi.

Uu diém khac ciing rat dang ké ctia san pham nay 1a kha ning diéu khién
lich hoat, hd tro nhiéu dau ra diéu khién qua ro le. Nhu vay c6 thé str dung cac
dau ra nay diéu khién cac thiét bi khac hoat dong khi c¢6 su cd chay nhu kich
hoat hé théng bao chay, chira chay tai chd, ngét nguén dién cua thiét bi can bao
ve.

Uu diém cua hé thdng bao chay tu dong maéi 1a rit 16 rang va co tinh tng
dung, rat kha thi dé trién khai trong thuc té.

pé gitp cho viéc van hanh hé théng dugc thuan loi va tang tinh tin cay
hon nita, nhom tac gia nén can nhic mot sd gop ¥ sau:

- Hé thong bao chay di duoc thiét ké ngudn du phong 1a mot binh acquy
dong thoi tich hop tinh ning tu dong sac dién cho binh acquy. Nhu vay s& dam
bao hé thong van van hanh dugc ngay ca khi mat ngudn cung cap chinh tir dién
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ludi. Pé tang d6 bén cho binh acquy, nhom tac gia nén tich hop tinh ning bao
dudng binh bﬁng cach dinh ky van hanh tu nguén dién cua binh sau dé nap lai
dién cho binh.

- Céc thong s6 tinh trang dién ctia binh, ngudn dang st dung nén thé hién
ludn phién ngay trén giao dién man LCD c6 trén b diéu khién dé ngudi van
hanh thuan tién trong viéc giam sat hé thong.
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IV. KET LUAN VA KIEN NGHI

1. Két luan

Pé tai da hoan thanh dap ung ddy di muc tiéu cling nhu cac ndi dung
nghién ctru da dit. San pham cua dé tai 1a Hé théng bao chay tu dong bao gdm
phan cimg 14 ti béo chay tyr dong va phan mém xu 1y dit liéu trén cloud va tng
dung cai dat trén thiét bi di dong.

Phan cimg duoc thiét ké day du cac tinh ning hoat dong dat cic yéu cau dit
ra cho hé thong:

- Giao tiép véi hé théng cam bién bao chay dua trén phat hién khoéi, phat
hién gia tang nhiét.

- Thuc hién canh bao tai chd théng qua hé théng chudng va dén bao hiéu.

- Canh bao chay va su cb két ndi cam bién qua tin nhin SMS va cudc goi
khong sd giup ngudi giam sat tiép nhan nhanh chong, kip thoi théng bao va ra
quyét dinh xir 1y.

- Tiép nhan duoc thong tin bao chay tir thiét bj bao chay khac qua tiép diém
khé gitip tan dung duogc cac hé thdng c6 sin, gia ting kha ning phat hién va bao
chay, khong bat budc thay thé giup tiét kiém chi phi.

- Giam sat dién 4p, cong suat tiéu thu ctia ngudn dién cung cap cho thiét bi,
phu tai chinh khu vuc can ban vé. Tir d6 phét hién bién dong bat thudng vé cong
suét tiéu thu dé canh bao qua tai, nguy co chdy lién quan dén qua tai dién.

- C6 kha nang ngat ngudn dién cho phuy tai khu vic can bao vé.

- Két ndi Internet qua Wifi cap nhat trang thai thiét bi 1én cloud.

- C6 hé théng ngudn du phong dam bao hé théng van duy tri hoat dong
trong mot thoi gian dai khi mat ngudn dién ludi cung cap chinh.

- Théng tin van hanh hé thong duoc hién thi day du trén ta diéu khién qua
man hinh LCD.

- Nguoi dung ¢ thé thiét 1ap cau hinh hé thdng mot cach thuan loi théng
qua cac nat diéu khién trén mit ti va man hinh LCD tich hop sén.

Phian mém duogc thiét ké bao gom 2 phan hé. Phan hé thir nhét 1a hé thong
backend c6 chuic nang tiép nhan va luu trit thong tin trang thai thiét bi bao chay
1én cloud; cung cap dir liéu cho frontend. Phan hé thir hai 12 ing dung chay trén
thiét bi di dong (frontend) c6 chirc nang hién thi thong tin trang thai van hanh
ctia Hé thdng bao chay tu dong; cic thong tin giam sat dién ning, canh bao qua
tai; tinh trang cam bién va cac thong tin khac ctia hé thng.

146



2. DPé xuat, kién nghi
e D¢ xuat 4p dung két qua nghién ctru vao san xuat va doi song;:

C6 thé ung dung két qua nghién ctru ctia dé tai trong viéc san xuat, kinh
doanh, phat trién cic san pham vé diéu khién ty dong, thiét bi thong minh... do
diéu kién thi cong rat kha thi, gia thanh thip nhung mang tinh tién ich rit cao.

Hién nay, nhu cau cua thi truong vé thiét bi bao chay tu dong va diéu khién
thiét bi tir xa qua mang dién thoai di dong la rat 16n nham dem lai cac tién ich va
tiét kiém chi phi, han ché cac thiét hai vé tai san, con ngudi... trong qua trinh st
dung. Nhitng noi di trang bi hé thong bao chay theo kién truc cii, chwa cé tinh
ning bao chy va diéu khién qua dién thoai di dong, giam sat truc tuyén qua
phan mém chay trén dién thoai thong minh hoan toan c6 thé duoc nang cap khi
ap dung hé théng duoc xay dung & dé tai nay.

e Kién nghi:

Hé théng da phat huy uu diém cong nghé 4.0 v6i kha nang két ndi, giam sat
tir xa, hoat dong hiéu qua. Dir liéu trang thai van hanh hé thdng di duogc cap
nhat lién tuc theo thoi gian thyc 1én cloud. o) phién ban hién hanh, phén mém
moi khai thac tryc tiép thong tin trang thai hé thong va hién thi. Chua khai thac
lich sir van hanh.

Huéng phat trién trong tuong lai 13 tng dung tri tué nhan tao (Al: Artificial
Intelligence) dé phan tich dir liéu lich sir @& danh gia xu huéng van hanh va dua
ra du bao cac nguy co som lién quan dén cac su kién vé khai thac ngudn dién,
cac sy kién két noi thiét bi...

Kién nghj trién khai 4p dung san pham tai Trung tAm tich hop dit liéu tinh
Hung Yén; két ndi v6i hé thdng bao chiy hién c6 dé nang cao kha ning phat
hién va canh bao chdy, bao dam an toan tai san. C6 thé mé rong tng dung & cac
dia diém khac dé nang cao nang luc phong va chita chay.

CHU NHIEM PE TAI TO CHUC THUC HIEN
TRUNG TAM CNTT&TT
GIAM POC
ThS. Bui Xuan Hanh Bui Xuin Hanh
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DANH MUC TAI LIEU THAM KHAO

. TS. Pinh Anh Tuén, Khoa Dién — Dién tu, Truong Pai hoc Hang Hai Viét
Nam: Nghién ctru, thiét ké hé théng bao chay phan tan (Research, design
distributed fire alarm system).

. Bui Thi Linh, Truong Pai hoc Cong nghé: Quan ly, gidm sat va diéu khién
thiét bi bang phan mém trén Android théng qua mang dién thoai di dong.

. TS. Luu Kim Thanh, KS. Nguyén Kiém Thanh, Khoa Dién — Dién tir TB,
Truong Dai hoc Hang Hai: Nghién ctru ché tao hé théng bao chay tu dong
trén tau thuy dua trén co s cong nghé mang AS-I (Building the fire detecting
and general alarm system in the ship by using the AS-I Netword).

. Gi4o trinh: Tong quan vé vién théng, Hoc vién cong nghé Buu chinh vién
thong.

. http://www.alldatasheet.com/view.jsp: ATMEGA2560

. https://nettigo.eu/products/sim8001-gsm-grps-module
. Chi thi s6 11/CT-UBND ngay 10/10/2017 ciia UBND tinh Hung Yén vé viéc
tang cuong cong tac phong chay chira chay trén dia ban tinh Hung Yén.

. Tiéu chuan Viét Nam TCVN 5738:2001 vé hé théng bao chay tu dong - yéu
cau k¥ thuat.
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