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Truong DH Cong nghé thong tin va truyén thong - Pai hoc Thai Nguyén Puong
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(54) MAY POC CHI SO THONG MINH: CHI SO NUGC, BIEN, GAS, KHi

(57) Sang ché d& cap dén may doc chi sé thong minh dung dé doc chi sé nudc, dién, gas,
khi bao gém phan v6 hop va phan mach diéu khién dé doc chi s6 thong minh. Phan vo cia
may doc chi s6 thong minh bao gdm vo trén (1), vo dudi (2), phén khop nbi bao gdm
khung cb dinh (3) va khung giir (4) cua vo hop dé lap vao céc loai dong ho c6 kich thude
khac nhau. Phan mach diéu khién cho phan doc chi s6 thong minh sir dung cong ngh¢ nhan
dang ky tu quang hoc OCR (Optical Character Recognition), bao gdm camera (5) loai nho;
b vi diéu khién MCU (6) loai Ultra Low Power (ULP) dé kich hoat camera (5) chup anh,
tit camera (5) va hé thong dé tiét kiém ngudn, sau d6 nhan va xt Iy anh bang phan mém
nhén dang ky ty quang hoc OCR (Optical Character Recognition) de chuyén anh thanh
dang s6 va chuyen vé tram trung chuyén (Gateway) bang séng vo tuyén chuyén dung bang
tan khong cap phép dudi 1 Ghz, tir d6 truyén tiép vé trung tdm (Server) bang song vo tuyén
dang 3G/4G hoac Wifi hodc ddy mang LAN.



Mb phéng kién tric thiét ké may doc chi sé théng minh
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Linh vie ki thuat dwoc dé cap

Sang ché dé cap dén may doc chi s théng minh, cu thé 1a dung dé doc chi sé
nuéce, dién, gas, khi sir dung cong nghé¢ nhén dang ky tu quang hoc OCR (Optical
Character Recognition) dé chuyén anh chup cac chi s6 cdn doc thanh cac sb va
chuyén vé tram trung chuyén (Gateway) bang séng vo tuyén chuyén dung bing tin
khéng cip phép dudi 1 Ghz, tir d6 truyén tiép vé trung tAm (Server) bang séng v

tuyén dang 3G/4G hodc Wifi hodc ddy mang LAN.
Tinh trang k§ thuft ciia sing ché

Trong giai doan bung nd tng dung mang Internet két ndi van vat (IoT) thoi
dai cong nghiép 4.0, cac thiét bi doc chi sb thong minh déu thiét ké chuyén dung
chuyén tir phuong phap doc theo két ciu co sang két cAu dién tir cho timg loai chi
sé riéng biét va ding séng v6 tuyén dé truyén vé méy chu trung tdm nhu cong to
dién dién tir, ddng hd nude dién tir, ddng hd gas dién tir. Hién nay, chua c6 loai thiét
bi nao c6 thé st dung dé doc chung dugc tAt ca cac chi sb nay trén tAt ca cac déng

ho c6 san ma khong phai can thié€p vao dong hd hién tai.

D3 c6 mot sb sang ché trén thé gi6i di theo hudng st dung k§ thust OCR nhu
trong cong bd don tai chau Au sé don DE102007036687, nhung tai thoi diém d6 véi
tinh chét nghiép vu “xir Iy anh” yéu cau camera phai chup va 14y nét duoc khoang
cach rat gan tir 10 — 20mm, cAu hinh thiét bi vi xtr Iy MCU c4u hinh cao tiéu thy
nang luong phai thép nhét c6 thé, va vi thiét bi hoat dong doc 18p tai cac ho gia dinh
trong didu kién khic nghiét vé nhiét d6, dd Am, nudc va han ché véi song Wifi,

vién thong nén viée k¥ thuat thiét ké bd phan truyén séng phai sir dung phuong phap
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di day dén diém trung gian, tir 46 méi truyén khéng day v& trung tm va camera phai

sir dung loai gan ngoai.

Theo cong bd don WIPO s6 WO 01/48723A1, st dung cam bién hinh anh dé
Iuu anh vao bd nhé tam RAM, bo xtt Iy tin hidu sb tién xi Iy tach phan sb trong anh
ra, bd vi x Iy so sanh phén sd duogc tich nay véi thu vién anh nhén dang c6 sén duoc
luu trong EEPROM (Electrically Erasable Programmable Read-Only Memory) — thu
vién anh nhin dang nay st dung bd phan doc ky tu quang Optical Character Reader,
d8 dua ra duge s6 tuong Gng. Sang ché khong dé cap cac cong nghé clia chip xir Iy co
d4ap tmg ché do tiéu thu ning luong cuc thép (Ultra Low Power). Két cAu cam bién
hinh anh 12 mot phan bén ngoai cta thiét bi doc, cAn c6 thiét ké thau kinh Lens kém
theo, tly theo cac ddng hd can doc ma bb tri cam bién hinh anh ndy & vi tri pht hop.
Sang ché khong dé cap dén chuan két ndi ciia cam bién hinh anh va bd xtt Iy tin hiéu
s8. Mb dun cam bién hinh anh va mé-dun doc ky tir quang hoc duoc thiét ké tich hop
trong 1 chip x& ly. M6 dun séng RF st dung séng di dong hodc Bluetooth thn s6 2.4
Ghz truyén théng vé trung tdm. Sang ché khéng dé cap dén phuong thirc truyén goi
tin tir thiét bi vé trung tAm. Sang ché st dung pin c6 thé thay thé va sac dwoc. Séng

ché khéng d& cap dén loai ngudn dugc sir dung.
Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 14 tiét kiém thoi gian va chi phi ngudn nhén lyc trong
viéc ghi cac chi s6 nudc, dién, gas, khi tai cac déng hd do, tAn dung cac déng hd do
hién tai, khong phai thay thé méi. Nhim dat duge muc dich néu trén, séng ché @
xuét ban thiét ké may doc chi 36 thong minh st dung k¥ thuat nhén dang ky tu quang
hoc tir d6 chuyén tiép két qua vé trung tAm bang song vo tuyén dang 3G/4G hoic

Wifi hodc ddy mang LAN.
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May doc chi sé théng minh st dung camera dang khéi d4 gbm théu kinh dé
chup anh, anh dugc luu vao by d&m (buffer) cia bd vi xur ly trung tdm
(Microcontroller Unit — MCU), sau d6 anh nay dugc xir ly bing phan mém nhin
dang ky tw quang hoc (Optical Character Recognition — OCR) trong b vi xir ly trung
tAm MCU dé chuyén 4nh thanh dang s6. B6 vi xtt 1y trung tdm MCU 13 loai chip c6
ciu hinh cao (Arm® Cortex®-M4 32-bit RISC core) tan s 120Mhz phuc vu cho
céc nghiép vu xi 1y anh phic tap va phan mém nhan dang ky tu quang hoc OCR
tmg dung thém cac cong nghé madi nhu mang neural va tri tué€ nhén tao 8 t6i wu ting
@b chinh x4c va téc do xt 1y, giam muc tidu thu ning lugng. Chip xi Iy d4p tng ché
dé tiéu thu ning luong thap (Ultra Low Power — ULP) dé& dam bao c6 thé st dung
pin dwoc tir 2 d&én 5 nim. Két cAu camera bao gdm thiu kinh lens nim trong may
doc, cac thiét bi ddng hd can doc khéac nhau s& duoc gén biang phan khép nbi gin
chuyén dung bén ngoai phu hop véi céc chung loai ddng hé, kich thude khac nhau.
May doc chi sb thong minh s dung chuén két néi camera va MCU 13 chuin MIPIL.
MIPI stt dung giao dién "chip-to-chip" v& man hinh, camera, 4m thanh, hinh anh, b6
nhé, quan Iy ngudn va truyén thong bang tan sd phat séng (baseband) dén chip RF.

MIPI Alliance cung cAp sau loai nhu cu giao dién trong mot thiét bi, bao gbm:

16p vat ly: mot ho céc 16p vat ly tde d6 cao dé dap tmg nhu cau két ni thiét

yéu trong thiét bi;

da phuong tién: giao thirc cho médy &nh va hinh anh, hién thi va cam ng,

va mét giao dién hoan chinh cho &m thanh;

16p Chip-to-chip/IPC: giao thirc cho cac giao tip gifta chip-to-chip hodc

bd xir 1y;

kiém soat va dit liéu: giao dién dé quan 1y cac thanh phén tdc do thip hon;
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g6 16i va theo ddi: cong cu dé g& 181 hé thdng nhing trong subt vong doi

phat trién;

tich hop phan mém: cic cong cu hop 1y hoéa viée tich hop phin mém cia

cac thanh phén trong céc san phim két ndi di dong;

mo dun camera cia may doc chi s0 thong minh dugc thiét ké tach biét véi

mo dun nhén dang ky tu quang hoc;

mé dun truyén thong st dung loai séng méi 13 song Lora/Sigfox tan sb
duéi 1 GHz truyén vé cbng két nbi trung gian, tir 6 truyén tiép vé trung tAm (Server)
bang song vo tuyén dang 3G/4G hodc wifi hodc day mang LAN, khoang cach truyén
tir 1km dén 10km;

pin c6 thé thay thé va khéng sac duoc gitip giam tiéu hao pin va st dung
ngudn tuyén tinh (Low-Dropout Regulator — LDO) giam nhidu béi song radid, do

gon song cua dién 4p dau ra nhd.
Mo ta van tat hinh vé

Hinh 1 thé hién mé hinh tdng quan hé théng thu thap va xu ly dit liéu tir may

doc chi s thong minh;
Hinh 2 thé hién mé phéng kién truc thiét ké may doc chi s6 thong minh;
Hinh 3 A thé hién thiét ké vo hop ctia may doc chi sb thong minh ¢ géc nhin nghiéng;
Hinh 3B thé hién thiét k& vé hop ctia may doc chi s6 thong minh & goc nhin ngang;

Hinh 4A thé hién thiét ké phan khép néi dé 14p vao cac ddng hd khac nhau &
gbc nhin nghiéng;
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Hinh 4B thé hién thiét ké phan khép ndi dé 1ip vao cac ddng hd khac nhau &

goc nhin tir trén xudng;

Hinh 4C thé hién thiét ké phan khép ndi dé 1&p vao céc ddng hd khac nhau &
goc nhin ngang;

Hinh 5 thé hién thiét ké mach diéu khién cta phén doc chi sb thong minh;

Hinh 6 thé hién thiét k& nguyén 1y van hanh mach diu khién cta phén doc

chi sb théng minh.
MO ta chi tiét sang ché

Hinh 1 thé hién m hinh tdng quan hé théng thu thap va xi Iy dit lidu tir may
doc chi s6 théng minh, trong d6 may doc chi s6 thong minh thu thép chi sb nuéc,
dién, gas, khi, sau d6 truyén vé cong két ndi trung gian bing cach st dung song
Lora/Sigfox tan s6 duéi 1Ghz, rdi tir cng trung gian truyén vé trung tim béng bing

séng vo tuyén dang 3G/4G hoc Wifi hoic diy mang LAN.

Hinh 2 thé hién mé hinh thiét k& kién trac phan v hop ciia may doc chi s

thong minh bao gdm:

vo trén 1 lam bang nhya, c6 mdt khung hién bang s6 dién tir, c6 thé dieu

chinh vi tri cdm bién va bang so0 trén dong ho;
vo dudi 2 chong nude va lam viée trong mdi truong nude, dat tiéu chuan IP68,;

khung ¢6 dinh 3 c¢6 thé thay ddi v& kha ning 1ip rap cho nhiéu loai dong

hd ¢6 kich thuéc khac nhau;

khung giit 4 ¢6 thé xoay dé diéu chinh vi tr.
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Hinh 3 thé hién thiét k& ctia phan khép nbi chuyén dung bao gdm khung ch
dinh 3 va khung giit 4 ctia vé hop d& 1ép vao cac loai dong ho c6 kich thude khac

nhau bodi 4 oc vit.

Do d6, may doc chi s6 thong minh c6 thé sir dung dé doc tat ca cac loai chi s6
nhu nude, dién, gas, khi cho céc loai kich thuée ddng hd khac nhau ma khéng phai
can thiép vao ddng hd, khong phéi thay ddng hd méi. Hinh 5 va hinh 6 thé hién thiét
ké va nguyén ly van hanh mach diéu khién ctia phan doc chi s6 thong minh bang

cong nghé OCR bao gbm:

camera 5 loai nho da gém thAu kinh dé chup anh chi s6, khoang cach chup

anh v6i chat luong 14y nét t6t tir 10 — 20mm;

b vi didu khidn MCU 6 loai ULP 12 b6 xi Iy tin hiéu cam bién sir dung
nhan xt Iy ARM®-Cortex® v6i quan ly nang luong tich hop dé xir ly, didu khién
va két nbi tdi wu cho nang luong cuc thép dé kich hoat camera 5 chup anh, tat camera
5 va hé théng dé tiét kiém ngudn, sau d6 nhan va xi ly anh bing phan mém nhén

dang ky tu quang hoc OCR dé chuyén anh thanh dang s0.

Camera 5 va bd vi didu khién MCU 6 két ndi theo chuan MIPL Phuong phap
xu ly anh béng phﬁn mém nhén dang ky tu quang hoc OCR duogc thue hién theo cac

budc cu thé nhu sau:

Budc 1: Bét hinh tir camera
Qué trinh nay s& thyc hién thu nhén timg khung hinh trong anh tir camera.
Qua trinh bét hinh s& duoc thuc hién tu dong, lién tuc, theo chu ki, hodc tuy thudc

vao muc dich cia hé théng nhan dang.
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Budc 2: Tién xtt 1y anh
Nhiém vy cta bude nay 1a nhim chuyén d6i khong gian mau, khir nhiéu,
can bing sang... tir nhitng khung hinh thu dugc thong qua camera nhdm chuin bi

dir liéu t6t, phit hop tuy theo yéu cAu cia cac thudt toan xir Iy & mitc cao hon.

Budce 3: Xt ly trich xut ving sb

Tai budc nay, hé théng tién hanh phat hién ra ving chira s6. Pay 1a budc
khé khan nhét, n6 quyét dinh téi toan bo két qua ma chung ta thu dugc & cac bude
sau. D& phat hién duoc s& ¢ nhiéu céch tiép can khac nhau, nhu dung phuong phép
khép mau, mang neuron... cich don gian hon ¢ day 1a ding phwong phép hinh hoc,

dua trén i 18 kich thudc chidu dai trén rong, ti 1€ pixel den trén tréng. ..

Buéc 4: Co 1ap cac ky tu trong vung sb
Tir viing chtra s, hé thong s& str dung cac phuong phép bién d6i dé nang cao
chét luong anh va chuyén anh vé dang bitmap. Sau d6 tién hanh tach timg ky tw trong

anh dua vao viéc nhan dién cac bit 0, 1 14n luot theo chiéu ngang, doc ctia anh bitmap.

Budc 5: Nhan dang céc ky tu bang OCR
O bude nay cong nghé OCR s& nhan dau vao 14 cac anh 6 ki tw riéng r&
sau do xur Iy anh d6 va trich xuét ra ki tu van ban tuong Umg, ngoai ra cac giai thuit

so khép mau (Template Matching) cling dugc ap dung tly theo tinh hubng.

Mb dun truyén théng 7 st dung loai séng bing thn khong can cap phép dudi
| Ghz (cu thé 13 dai 433Mhz) didu ché sb theo tin sb tin hi¢u nhu Lora/Sigfox dé
truyén tin hiéu sb da duoc xit 1y nay vé cdng trung gian (Gateway), tir d6 truyén tiép
vé trung tAm (Server) bang séng vo tuyén dang 3G/4G hodc Wifi hofic ddy mang
LAN khoang c4ch truyén tr Ikm dén 10km. Lora st dung k¥ thuét didu ché goi 1a
Chirp Spread Spectrum. Dit liéu s& dugc bdm bing c4c xung cao tan dé tao ra tin

hiéu c6 diy tan so cao hon tan s6 cua dit liéu goc (cai nay goi la chipped); sau do tin
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hiéu cao tin nay tiép tuc dugc mi hoa theo céc chudi chirp signal (1a cac tin hiéu
hinh sin ¢6 tAn s6 thay di theo thoi gian; ¢6 2 loai chirp signal 13 up-chirp ¢6 tAn sb
tang theo thoi gian va down-chirp c6 tn sé giam theo thdi gian; va viéc ma hoé theo
nguyén tic bit 1 s& st dung up-chirp, va bit 0 s& sit dung down-chirp) trude khi

truyén ra angten dé gui di.

Man hinh duoc st dung trong phuong an clia séng ché 13 man hinh tinh thé

16ng 8 don séc tiét kiém nang lwong dé hién thi chi sb doc duoc tai chd.

Khéi nguén duge st dung trong phwong 4n cta sang ché 1a khéi ngudn LDO
9 dugc cdp ngudn boi 2 pin lithium 1,5V 15A thoi gian sit dung tir 2 dén 5 nam

chiu dugc didu kién hoat dong ngoai troi nhiét d6 cao dén 60°C.
Hiéu qua dat dwoc cua sang ché

Nho viée sir dung may doc chi s6 théng minh, ngudi st dung c6 thé tiét kiém
thoi gian va chi phi ngudn nhén luc trong viée ghi cac chi sb nudc, dién, gas, khi tai
cac dong hd do. Khéng phai thay thé dong hd hién tai, chi can ga lip may doc chi s

thong minh 1én trén gitip giam chi phi dau tw, 1&p dit trién khai va vén hanh.
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YEU CAUBAO HQ

1. May doc chi s6 thong minh c6 thé st dung dé doc céc loai chi s6 nuée, dién, gas,
khi cho céc loai déng hd c6 kich thude khac khau ma khéng phai can thiép vao dong
hd, bao gdm:
v6 hop bao gbm:
vo trén (1);
vo dudi (2);
khung cb dinh (3);
khung gift (4);
camera (5);
b6 vi diéu khién Microcontroller Unit (MCU) 6 loai Ultra Low Power (ULP)
14 bd xtt 1y tin hidu cam bién st dung nhan xtt Iy ARM®-Cortex® véi quan ly ning
lugng tich hop dé xir 1y, diéu khién va két ndi t6i wu cho ning luong cuc thép dé
kich hoat camera (5) chup anh, tit camera (5) va hé théng dé tiét kiém nguén, sau
d6 nhén va xi Iy anh bang phan mém nhan dang ky tu quang hoc (Optical Character
Recognition — OCR) dé chuyén anh thanh dang s theo céc bude:
bude 1: bét hinh tir camera bing cach thu nhén timg khung hinh trong
anh tir camera; qua trinh bét hinh s& dugc thuc hién tu dong, lién tuc, theo chu ki,
hoac tuy thudc vao muc dich cua hé théng nhén dang;
bude 2: tién xir 1y anh biang cich chuyén ddi khong gian mau, khir
nhiéu, can bang séng. .. tir nhitng khung hinh thu dugc théng qua camera nhdm chuin
bi dit liéu tdt, phu hop tuy theo yéu cAu cla cac thult todn xr ly & mirc cao hon;
bude 3: xit 1y trich xudt ving sd bang cach phat hién ra ving chira sb,
day 1a bude kho khan nhét, né quyét dinh t6i toan bd két qua ma ching ta thu duoc

& cac budce sau; dé phat hién dugc s6 c¢6 nhiéu cach ti€p can khéc nhau, nhu dung

-10-



36133

phuong phép khép miu, mang neuron... cach don gian hon & day 13 dung phuong
phép hinh hoc, dva trén ti 1€ kich thuéc chidu dai trén rong, ti 18 pixel den trén tring;
buédc 4: b 1ap cac ky tu trong ving s béng cach hé théng s& sir dung
cac phuong phép bién ddi dé nang cao chét luong anh va chuyén anh vé dang bitmap
tir viing chtra s6, sau d6 tién hanh tach timg ky tu trong 4nh dua vao viéc nhan dién
céc bit 0, 1 14n luot theo chidu ngang, doc clia anh bitmap;
buéc 5: nhan dang cac ky tu bang OCR bang céch cong nghé OCR s&

nhén dau vao 1 c4c anh c6 ki tu riéng r& sau d6 xt ly anh d6 va trich xuét ra ki tu
van ban twong Gmg, ngoai ra cac gii thuét so khép mau (Template Matching) ciing
duoc ap dung tly theo tinh hudng;

md dun truyén théng (7);

man hinh (8);

khéi ngudn (9).
2. May doc chi ) thong minh ¢o thé st dung dé doc cac loai chi sb nuéc, dién, gas,
khi theo diém 1, trong d6: |

v6 trén (1) 1am bang nhwa, c6 mét khung hién bang sb dién to, c6 thé didu
chinh vi trf cdm bién va bang s trén ddng hd;

vo dudi (2) chdng nude va lam vide trong mdi trudng nude, dat tidu chun IP68.
3. May doc chi s6 théng minh c6 thé st dung dé doc cac loai chi s nudc, dién, gas,
khi theo diém 1 hoc 2, trong do:

khung c6 dinh (3) c6 thé thay ddi vé& kha nang 18p rép cho nhidu loai ddng hd
c6 kich thudce khac nhaug

khung git (4) ¢6 thé xoay dé didu chinh vi tri.
4. May doc chi s6 thong minh ¢6 thé st dung dé doc céc loai chi sb nudc, dién, gas,
khi theo mét trong s diém bat ky néu trén, trong do:

camera (5) 12 camera loai nho d3 gdm thiu kinh dé chup anh chi s6, khoang

cach chup anh véi chit luong 14y nét tét tir 10 — 20mm.

-11-



36133

5. May doc chi s6 thong minh c6 thé sir dung dé doc céc loai chi sb nudc, dién, gas,
khi theo mdt trong sb didm bt k¥ néu trén, trong do:

camera (5) va b vi didu khidn MCU (6) két néi theo chudn MIPI.
6. May doc chi s6 thong minh c6 thé st dung dé doc cac loai chi sb nudc, dién, gas,
khi theo mot trong s6 diém bét ky néu trén, trong do:

md dun truyén thong (7) st dung loai séng bang tAn khéng can cap phép dudi
1 Ghz (cu thé 1a dai 433Mhz) didu ché sb theo tin sb tin hiéu nhu Lora/Sigfox dé
truyén tin hiéu s da dugc xt Iy ndy vé cdng trung gian (Gateway), tir d6 truyén tiép
vé trung tdm (Server) bang séng vo tuyén dang 3G/4G hodc Wifi hodc ddy mang
LAN khoang cach truyén tir 1km dén 10km; Lora st dung k¥ thuat didu ché goi 13
Chirp Spread Spectrum, dif liéu s& dugc bam béng céc xung cao tn dé tao ra tin hiéu
c6 diy tan s& cao hon tAn s ctia dit 1idu gbe (ci ndy goi 1a chipped), sau d6 tin hiéu
cao tAn nay tiép tuc dugc ma hod theo céc chudi chirp signal (1& c4c tin higu hinh sin
c6 tan sb thay dbi theo thoi gian, ¢6 2 loai chirp signal 1a up-chirp co tin sb tang theo
thoi gian va down-chirp ¢o thn s6 giam theo thoi gian, va viéc ma hod theo nguyén
thc bit 1 s& s dung up-chirp, va bit 0 s& st dung down-chirp) trudce khi truyén ra
ingten dé gt di.
7. May doc chi s6 thong minh c6 thé str dung dé doc céc loai chi s6 nuée, dién, gas,
khi theo mdt trong sd diém bét ky néu trén, trong do:

man hinh (8) 12 man hinh tinh thé long don séc tiét kiém nang luong dé hién
thi chi s6 doc duoc tai chd.
8. May doc chi s6 thong minh c6 thé st dung dé doc cac loai chi sb nude, dién, gas,
khi theo mdt trong sd diém bét ky néu trén, trong do:

khdi ngudn (9) 1a khdi ngudn LDO duge cép ngudn béi 2 pin lithium 1,5V
15A thoi gian st dung tur 2 dén 5 nam chiu duoc diéu kién hoat dong ngoai troi nhiét

d6 cao dén 60°C.
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DANH MUC HINH Vi

et

Application Server
Admin control

Network Server

| 3G/4G/ Ethernet

LoRa®

Hinh 1. Mb hinh téng quan hé théng thu thap va xtt Iy dit liéu tir may doc chi s0
thong minh
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Hinh 2. M phong kién trac thiét ké may doc chi sb thong minh
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Hinh 3A. Thiét ké vé hop ciia may doc chi s6 thong minh & géc nhin nghiéng
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Hinh 3B. Thiét ké vo hop clia may doc chi s théng minh & goc nhin ngang
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Hinh 4A. Thiét k& phan khép néi dé lp vao cic ddng hd khac nhau & géc nhin nghiéng
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Hinh 4B. Thiét ké phan khép nbi dé lap vao cac ddng hd khac nhau & gbc nhin tir

trén xudng
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Hinh 4C. Thiét ké phan khép ndi dé 18p vao cac déng hd khéc nhau & gée nhin ngang
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5.Camera cube

’:’o‘bboqt‘v';oooaoou: » ;-; i‘ % - 8.Mén h‘|nh
2 ' ' hién thi LCD

9.Kha&i cip ngudn LDO

6.Vi diéu khién MCU
7.Truyén thdng thu

phat song LORA

Hinh 5: Thiét ké mach diéu khién ctia Phin doc chi sb thong minh

-20-



36133

Khéi hién thj LCD

i

Khéi Khéi vi xt ly MCU Truyén théng
Camera : <:> Wireless Lora

Pin

A

Ngudn LDO

Hinh 6. Thiét k& nguyén Iy van hanh mach diéu khién ciia phan doc chi sb théng minh
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