R R e R R SR RS RS R S SRS TS R e RS R S R e RS TR SR e R e
i BO GIAO DUC VA DAO TAO i

TRUONG DAI HOC SU PHAM KY THUAT [E]
r THANH PHO HO CHi MINH [;

b E
i 0
L [y
G by
; by
: E
Iy PO AN TOT NGHIEP by
5 NGANH KY THUAT Y SINH EL
M \ r‘
L b
L Ly
I ]
’f\ -- : N G
L _THIET KE HE THONG QUAN LY g
i DU LIEU BENH NHAN TRONG BENH i
I VIEN BANG CONG NGHE RFID %
I I
ﬁ [
5 ;
B GVHD: NGUYEN THANH NGHIA Eﬁ
I SVTH: LE NGOC TRUONG AN %
B MSSV: 16129005 L
L SVTH: LE TH| LE TRINH i
2l MSSV: 16129075 B
E I
: i
l f
E%
r ;
[ SKL007391 E‘
b b
ﬁ [
b i
; Tp. H6 Chi Minh, thang 09/2020 %
L LUy

1 [ I 1
SRR R SR S R RS R R R S R R RO R R R R R B R R RS R R e SR R



BO GIAO DUC & PAO TAO
TRUONG PAI HQC SU PHAM KY THUAT TP. HO CHI MINH
KHOA PIEN — PIEN TU
BO MON PIEN TU CONG NGHIEP - Y SINH

NGANH KY THUAT Y SINH

THIET KE HE THONG QUAN LY DU
LIEU BENH NHAN TRONG BENH VIEN
BANG CONG NGHE RFID

GVHD: ThS. Nguyén Thanh Nghia
SVTH: MSSV:

Lé Ngoc Truong An 16129005
Lé Thi Lé Trinh 16129075

Tp. Ho Chi Minh - 09/2020




TRUONG PH SPKT TP. HO CHI MINH CQONG HOA XA HQI CHU NGHIA VIET NAM
KHOA PIEN-PIEN TU PQC LAP - TU DO - HANH PHUC
BOQ MON DIEN TU CONG NGHIEP - Y SINH ----000----
Tp. HCM, ngay 16 thang 03 nam 2020

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién:  Lé Ngoc Truong An MSSV: 16129005

Lé Thi L& Trinh MSSV: 16129075
Chuyén nganh: K§ Thuat Y Sinh Ma nganh: 7520212D
Hé dao tao: Dai hoc chinh quy Ma hé: 01
Khoa: 2016 Lop: 161290

I. TEN PE TAI: THIET KE HE THONG QUAN LY DU LIEU BENH NHAN
TRONG BENH VIEN BANG CONG NGHE RFID.

II. NHIEM VU

1. Céc s liéu ban dau:

— Phan mém lap trinh cho phan cing: Arduino IDE.

— Module doc thé¢ MFRC522, thé nhya 13.56MHz

— Thiét ké giao dién (mg dung bang Window Form véi ngén ngi 1ap trinh C# thong
qua Visual Studio.

— Phan mém x4y dung co sé dit lidu: Mysql

2. No6i dung thyc hién:

Nhom em tap trung giai quyét va hoan thanh cc noi dung nhu sau:

- Noi dung 1: Tim hiéu vé Arduino va module doc thé RFID

- Noi dung 2: Tim hiéu hé quan 1y co s¢ dir liéu Mysql.

- Noi dung 3: Thiét ké phan cting doc thé RFID.

- NOi dung 4: Xay dung co s¢ dir liéu cho bénh nhan

- Noi dung 5: Thiét ké giao dién truy van thong tin bénh nhan.

- Noi dung 6: Thi cong mé hinh, chay thir nghiém va diéu chinh thong tin.
- Noi dung 7: Viét bao cdo thuc hién.

- Noi dung 8: Bao vé dé tai.



III. NGAY GIAO NHIEM VU: 10/03/2020
IV. NGAY HOAN THANH NHIEM VU: 15/07/2020
V. HO VA TEN CAN BO HUGNG DAN:ThS. Nguyén Thanh Nghia

CAN BO HUONG DAN BM. PIEN TU CONG NGHIEP — Y SINH



TRUONG PH SPKT TP. HO CHI MINH CQNG HOA XA HQI CHU NGHIA VIET NAM

KHOA PIEN-PIEN TU
BQ MON PIEN TU CONG NGHIEP - Y SINH

----000----

PQC LAP - TU DO - HANH PHUC

Tp. HCM, ngay 16 thang 03 nam 2020

LICH TRINH THUC HIEN PO AN TOT NGHIEP

Ho tén sinh vién 1: Lé Ngoc Truong An

Lép: 161290B

MSSV: 16129005

Ho tén sinh vién 2: Lé Thi Lé Trinh

Lép: 161290C MSSV: 16129075
Tén d¢ tai: Thiét ké hé thong quan Iy dir liu bénh nhén trong bénh vién bang cong
nghé RFID.
Tuin/nod Noi d Xdc nhdn
udn/nga oi dun
gay ¢ g GVHD
Tuan 30 - Gip GVHD dé nghe phd bién yéu cau 1am do an, tién
(09/03 — 15/03) | hanh chon dé tai:
Tuan 31 - Viét lich trinh va d& cuong chi tiét d6 an nop cho
(16/03 — 22/03) | GVHD tién hanh xét duyét dé tai.
Tuan 32 - Tim hiéu cach thirc hoat dong ctia cac module st dung
(23/03 — 29/03) | trong mach.
Tuan 33 - Tim hiéu céch lap trinh Arduino va module doc thé
30/03 — 05/04) | RFID.
Tuén 34 . ,
- Tim hiéu h¢ quan ly co sé dir licu Mysql.
(06/04 — 12/04)
Tuan 35 C s Lz
- Thiét ké so do khoi va gidi thich chirc nang.
(13/04 — 19/04)
Tuan 36 I
- Thiét ké phan cting doc thé RFID.
(20/04 — 26/04)
Tuéan 37 - Tién hanh thi cong;

(27/04 — 03/05)

+ Viét luu d6 va 1ap trinh cho Arduino




Tuin 38
(04/05 — 10/05)

Tuin 39
(11/05 - 17/05)

Tuan 40
(18/05 — 24/05)

Tuén 41
(25/05 — 31/05)

Tuan 42
(01/06 — 07/06)k

+ Xay dung co s& dir liéu cho bénh nhan
+ Thiét ké giao dién truy van thong tin bénh nhan.
+ Thi cong md hinh, chay thir nghiém va diéu chinh

thong tin.

Tuén 43
(08/06 — 14/06)

Tuén 44
( 15/06 — 21/06 )

- Viét bao cao.

Tuan 45
(22/06 — 28/06 )

Tuén 46
( 29/06 — 05/07 )

- Hoan thién bdo cdo giri GVHD xem xét va gop y.

Tuén 47
(06/07 — 12/07)

- Nop bao céo hoan chinh cho GVHD.
- Lam slide (6-10 slide)

Tuan 53
18/08

- Bao v¢é d¢ tai.

GV HUONG DAN
(Ky va ghi 16 ho va tén)




LOI CAM DOAN

bé tai nay la do nhom chung t61 ty thyc hién dua vao mot sb tai liéu trude do va khong

sao chép tur tai li€u hay cong trinh da c6 trude do.

Nguoi thue hién dé tai

Lé Ngoc Truong An — Lé Thi Lé Trinh

Vi



LOI CAM ON

Trong subt qué trinh thyc hién va hoan thanh dd an nay, chung em da nhan dugc
su hd trg, gop ¥ va déng hanh nhiét tinh quy bau tir gia dinh, cac thiy ¢ va ban be.

Chiling em xin giri 101 cam on sdu sic dén Thay Nguyén Thanh Hai — Trudng bo
mon Pién Ta Cong Nghi€ép — Y Sinh, tan tinh tao diéu kién dé ching em c6 thé hoan
thanh t6t dé tai. Chung em xin chan thanh cam on Thay Nguyén Thanh Nghia di tin
tinh hudng dan va déng hanh cing chiing em trong sudt qua trinh lam d¢é tai ciing nhu
bao céo dé tai.

Chung em xin gui 101 chan thanh cam on cac thay ¢ trong Khoa Dién - Dién Tu
da tao nhirng diéu kién t6t nhat hd trg cho em hoan thanh dé tai.

Chung em giri 161 dong cam on dén cac ban 16p 161290 di chia sé trao d6i kién
thirc ciing nhu nhiing kinh nghiém quy bau trong thoi gian thuc hién dé tai.

Cubi cung 12 16i cam on danh dén cha me da nudi dudng tao diéu kién cho chung
em 4n hoc dén ngay hom nay va ludn ddi theo ung ho tinh than cho em c6 thém dong
Iuc phan d4u hoan thanh t6t dé tai nay.

Trong qua trinh hoan thién d¢ tai nay, chung em khong thé tranh khéi nhiing thiéu
sot, vi vay ching em rat mong cac quy thay ¢ cung cac ban dong gop nhiing ¥ kién quy
bau, nhitng gop ¥ gitp phat trién dé tai dé chiing em dugc hoan thién t6t hon.

Xin chan thanh cam on!

Nguoi thye hién dé tai

Lé Ngoc Truong An — Lé Thi Lé Trinh

vii
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EMC Electromagnetic compatibility

IC Integrated circuit
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Rmatch Transmitter matching resistance

RF Radio Frequency

MC Matching Circuit

RFID Radio Frequency Identification

RX Receiver

TX Transmitter

Zmatch Transmitter matching impedance
MOSI Master Out Slave In

12C Inter-Integrated Circuit

MISO Master In Slave Out

SS Slave Select

SPI Serial Peripheral Interface

SDA Serial Data
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UART Universal Asynchronous Receive Transmitter
CMOS Complementary Metal-Oxide-Semiconductor
WORM Write once Read many

IDE Integrated Development Environment
DC Direct Current

LAN Local Area Network
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LF Low Frequency

HF High Frequency
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HIS Hospital Information System
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CHUONG 1. TONG QUAN

Chwong 1. TONG QUAN

1.1. PAT VAN PE

Chung ta dang séng trong thoi ky cong nghiép 4.0, voi sy phat trién khong ngimg
ctia khoa hoc k¥ thuét tic dong dén cac linh vuc trong doi sdng con ngudi. Nhim phuc
vu cudc séng clia con nguoi ngay mat tdt hon, thuan tién hon, va cong nghé RFID da
dugce nguyén ctru phat trién theo nhiéu linh vyc khac nhau nhu quan 1y vat nuéi, hang
hoa, nhéan vién, khach hang [1].

RFID 14 cong nghé nhan dang str dung song radio dé nhan dang cac vat thé trong
mot khoang cach nhat dinh dbi voi dau doc thé [2]. Trong linh vuc y té, ing dung RFID
trong bénh vién quan 1y bénh nhan 1a mot trong nhirng xu hudng cong nghé mé1 mang
lai nhiéu loi ich thiét thuc cho bénh vién, bac si kham chira bénh, nhan vién va nguoi
bénh. Bénh nhan khong can phai chd doi, xép hang chen chut trong nhitng nhing gid
cao diém dé t&i luot minh cung cép thong tin bénh hién tai, nhan vién y té sé nhanh
chong truy van duoc théng tin bénh nhan va chuyén cho cac béc si diéu tri, trong khi
bac si co thé d& dang nam duoc lich st kham, 16 trinh diéu tri ctia bénh nhén s& c6 ké
hoach kham va diéu tri phu hop, con nhan vién sé dé dang tiép can bénh nhan, d& nim
bat thong tin bénh nhdn ma ho dang cham soc, giam thiéu kha ning sai st trong viéc
cap thudc, giam thoi gian phan hoi ciia bénh nhan [3].

Hi¢n nay, da co nhiéu nhom nghién ctru vé RFID sit dung trong moi linh vuc nhu
d6 an tot nghiép cua tac gia Bui Trung Kién va Vian Hoang Phuong véi dé tai “Ung
dung cong nghé RFID vao quan 1y sinh vién” [4]. D 4n tot nghiép cua tac gia Nguyén
Tai Tu voi dé tai “Quan ly dir liéu bénh nhan trong bénh vién st dung cong ngh¢ RFID”
[5].

Nhan théy su thuan tién va nhitng loi ich ma h¢ théng RFID mang lai trong linh
vuc y té, nhdm em quyét dinh chon dé tai: “Thiét ké hé thong quan ly dir liéu bénh
nhan trong bénh vién bing cong nghé RFID” véi tinh ning doc di liéu tir thé RFID
(mi thé cta bénh nhan), qua bd vi xtr Iy va gui dir liéu 1én may tinh dé truy van céc
thong tin ctia bénh nhan. Thong tin sé dugc quan ly trén mot giao di¢én may tinh cho
phép ngudi sir dung doc va chinh sira ndi dung bén trong mdi thé ctia minh quan 1y bao
gém ho va tén, ngay sinh, s6 bao hiém, sd ching minh thu, hd so bénh 4an, don thudc,

ngay kham bénh.
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1.2. MUC TIEU

Thiét ké va thi cong hé thdng quan 1y dir liéu bénh nhan bing module RFID, hién
thi ma thé trén man hinh Oled. Dong thoi xay dung giao dién két ndi véi module va thuc
hién cac chiic ning truy van véi co sé dit liéu cta bénh nhan.
1.3. NOI DUNG NGHIEN CUU

Nhom em tap trung giai quyét va hoan thanh cac ndi dung nhu sau:

— Noi dung 1: Tim hiéu vé Arduino va module doc th¢ RFID

— Noi dung 2: Tim hiéu hé quan Iy co s& di liéu Mysq|.

— Noi dung 3: Thiét ké phan cting doc thé RFID.

— N0i dung 4: Xay dung co s¢ dit li¢u cho bénh nhan

— Noi dung 5: Thiét ké giao dién truy van thong tin bénh nhan.

— Noi dung 6: Thi cong md hinh, chay thr nghiém va diéu chinh thong tin.

— Noi dung 7: Viét bao cdo thyc hién.

— Noi dung 8: Bao vé dé tai.
1.4. GIOT HAN

— Truy van va stra d6i cac thong tin co ban ctia bénh nhan.

— Xay dung md hinh ¢6 kich thude 95x85x53 mm, sir dung Arduino, MFRC522.

— Pham vi st dung ndi bo bénh vién.

— Pham vi doc thé mifare v&i tan s6 13.56 MHz gﬁn khoang 3 cm.
1.5. BO CUC
— Chwong 1: Tong quan

bit van dé, muc tiéu, ndi dung nghién ctru, gidi han va bd cuc dé tai.
— Chwong 2: Co sé Iy thuyét

Trinh bay vé quy trinh hoat dong cia hé thong. Gidi thiéu phan cling va cac phan
mém cong cu duogc str dung trong dé tai.
— Chwong 3: Tinh toan, thiét ké va thi cong

Gidi thiéu vé hé thong, tinh toan thiét ké phu hop, so d6 nguyén 1y, luu do giai
thuat, thi cong hé th6ng va viét phén mém.
— Chuwong 4: Két qua, nhan xét va danh gia

Trinh bay két qua nhan duogc, viét huéng dan sir dung va néu ra nhan xét, danh gia.
— Chuwong 5: Két luin va hwéng phat trién

Trinh bay két luan va néu ra hudéng phat trién dé tai.
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Chwong 2. COSO LY THUYET

2.1. TONG QUAN VE QUAN LY DU LIEU BENH NHAN TRONG BENH VIEN
2.1.1. Phwong phap quan ly dir liéu bénh nhan trong bénh vién

Su phat trién vuot bac cua khoa hoc k¥ thuat trong cudc cach mang Cong nghé¢ 4.0
d3 md ra nhiéu budce tién mdi cho cac linh vuc trong cudc sdng. Trong d6 linh vuc y té
dugce xem 13 mot trong nhitng budc tién quan trong trong viéc kham chira bénh va bao
vé stc khoe con ngudi. Ngoai ra cong viée quan 1y bénh nhan bang ki thuat sé ngay
cang duoc chu trong va phat trién. Nhin thiy nhu cu can thiét trong viéc quan 1y bénh
nhan, vi vay nhém da quyét dinh 1am dé tai dé quan 1y bénh nhan mot cach hiéu qua,
nhanh chong va tiét kiém thoi gian hon.
2.1.2. Nhu cau trong viéc quan ly dir liéu bénh nhan tai cac bénh vién

Trong luc di kham trong bénh vién, nhan thdy sy quan Iy khong hiéu qua khi sb
luong bénh nhan kham déng dac chen lan, gay mat trat tu kho kiém soat. Dé tiét kiém
thoi gian, giup cong tac quan Iy hiéu qua, truy xudt théng tin bénh nhan mot cach nhanh
chong, thuan tién cho cac bac si thudc cac khoa khac nhau cuing diéu tri cho mot bénh
nhan. Trong ndi dung dé tai ma nhom di nguyén ctru dé cap dén sy dong bo hoa tit ca
cac dit liéu ciia bénh nhan dé nguoi dung dé dang trong cong tac quan 1y, tim kiém thong
tin thi dé tai doi hoi nhitng yéu cau sau:

— Luu trlt mot luong 16n thong tin bénh nhan.

— Phan mém thiét 1ap c6 chiic nang tiy chinh nhu chinh stra, x6a, thém cac thong
tin can thiét ctia bénh nhan.

— Tim kiém thong tin bénh nhan nhanh chéng va dé dang tir thé RFID ciia mdi
bénh nhan.

— Mobi ma thé RFID chi duoc sir dung duy nhat cho mot bénh nhan.

— Xuét don thudc theo ma RFID ctia mdi bénh nhan.
2.2. GIOI THIEU VE HE THONG RFID
2.2.1. Giéi thiéu cong nghé RFID

Cong nghé RFID (Radio Frequency Identification) 13 cong nghé nhan dang dbi
tugng bang song vo tuyén bang cach sir dung cac trudng dién tir dé ty dong nhan dang
va theo ddi cac thé dugc gin vao cac dbi tuong [6]. Cho phép thiét bi doc doc thong tin

chura trong thi€t bi khac ma & khoang cach gan ma khong can tiép xuc tryc tiép.
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Cong nghé RFID chu yéu ding ba loai tan s6 1a: tan s6 thap LF, tan s6 cao HF, tin

so siéu cao UHF.

v.ii | (A4 I mf. | h.f. +|

WAVELENGTH 4 3
METRES 3x10 M 3x10°M 300M 30M

I } 4 I " i I8 4 1 >
I . y T |l Al v T T

FREQUENCY  10KHz J0KHz 100kHz  300KHz 1MH2 3MH2z 10MHz  30MHz
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e AR | u.hi. *| —
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10 ' M 10" M ax10°° M i 3x10’ M
> - + + { —t o
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Hinh 2.1: Ddi tan sé6 v tuyén [T]

Tan s6 thap LF: 13 cac tan s6 nam trong khoang giita 30 KHz dén 300 KHz nhu
Hinh 2.1, hé thong RFID thong thuong chi st dung céc tan s6 trong pham vi tir 125
KHz téi 134 KHz. Tuy nhién hé théng RFID tan s6 thap thuong hoat dong tai tan so 1a
125 KHz hoic 13 134.2 KHz [8]. Hé théng RFID tan sb thip thuong st dung céc thé thu
dong, nén toc d6 truyén dit lidu tir the téi thiét bi doc thé 1a rat thap.

Téan s6 cao HF: 14 cic tan s nam trong pham vi tir 3 MHz t6i 30 MHz nhu trong
Hinh 2.1, trong d6 13.56 MHz 14 tan s dién hinh thuong dugc sir dung cho cac hé théng
RFID [8]. Hé thong HF RFID ciing str dung cac thé thu dong nhu hé théng LF RFID.
Ngay nay cac hé thong HF duoc sir dung rong rii, dic biét 1a trong cac bénh vién (vi &
d6 no6 khong gay nhidu cho cac thiét bi y té dang hoat dong khac).

Tén s6 siéu cao UHF: 1a cic tin sb nam trong khoang tir 300 MHz t6i 1 GHz nhu
Hinh 2.1.Hé théng UHF RFID thu dong thuong hoat dong tai tan s6 915 MHz tai Hoa
Ky va tai 868 MHz ¢ cac nudéc Chau Au [8]. Con hé théng UHF RFID tich cuc hoat
dong tai tan s6 315 MHz va 433 MHz.Va vi vay hé théng UHF c6 thé sir dung duogc ca
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hai loai thé tich cyc va thu dong va co thé dat duoc mot tée do truyén dit liéu kha nhanh
giira thé va thiét bi doc thé. Cac hé théng UHF RFID hién tai di bat dau dugc trién khai
rong rai trong cac t6 chirc chinh phil cic nude nhu bd qudc phong My va cac to chic

quoc te, ...

Reader or
Interrogator

Tag or
¢
Transponder

-

% Computer

Hinh 2.2: Hé théng giao tiép RFID [6]
Heé théng giao tiép RFID nhu Hinh 2.2, st dung truyén thong khong ddy trong dai

tan s6 song vo tuyén dé truyén dir lidu tir cac thé Tag dén céc reader (bd doc), tirc 1a
thong tin duoc mang theo bdi séng vo tuyén. Nhiing thong tin dugce dau doc tiép nhan
s& dugc dua dén hé thong co s dir lidu trén may tinh va xtr 1y théng tin lay duogc tir chip
trong thé Tag.

2.2.2. Céac thanh phan hé thong RFID

Communication Infrastructure

Reader
Tag
Antenna
Software
System
Reader Controller
Sensor/Actuator/
Annunciator

Hinh 2.3: M6 hinh hé thong RFID [9]
M6 hinh mot hé thong RFID nhu Hinh 2.3, mét hé thong RFID bao gdm cac thanh
phan sau:
— Tag RFID: 14 thanh phan bat budc phai ¢ ctia mot hé théng RFID, dugc dung dé dit

1én d61 tugng can xac dinh.
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— B0 doc - déu doc RFID: Ia thanh phén bt budc, ¢6 nhiém vu kich hoat thé, truyén
dir liéu bﬁng song vo tuyén v6i the, thyuc hién giai diéu ché va gidi ma tin hi¢u nhan dugc
tir thé ra dang tin hiéu can thiét dé chuyén vé may tinh.
- Angten (Antenna): 1am nhiém vu buc xa, thu séng di¢n tir va gia cong tin hi¢u.
— Mach diéu khién (Controller): 1 thanh phan bat budc.
— Cam bién (sensor), co' cAu chip hanh (actuator) va bang tin hiéu dién bao
(annunciator): hd tro xuat va nhap cta hé thong.
— May chii va hé thong phin mém
2.2.3. Uu va nhuoe diém caa hé thong RFID
> Uu diém:
— Poc vdi tbe do cao ma khong can tiép xuc vat Iy, khong can nhin thdy ddi tuong ciing
¢6 thé dinh danh dugc ddi tugng.
— Kha ning doc va ghi dit liéu nhiéu 1an: mot s thé cho phép doc va ghi dit liéu nhiéu
lan, tir 6 1am giam chi phi hoat dong ctia hé thong, ciing nhu cta nguoi st dung.
— C6 thé chén thém hodc x6a thong tin va ghi thong tin méi 1én.
— Nho gon, c6 d6 bén cao, hoat dong tot trong mdi trudng khong thuan loi (néng am,
bui ban, méi trudng dn mon,...).
— Cac thé thu dong khong can phai cung cip ngudn dé c6 thé hoat dong, vi vay nang cao
tinh tién loi caa hé thong.
— An toan, chinh xdc va dg tin cay cao
> Nhuoc diém:
— Kha ning kiém soat cac thiét bi con han ché: thé d& bi nhidu séng trong moi trudng
nudc va kim loai.
— Céc dau doc co thé doc chéng 1én nhau: vi nhiém vu cta cac dau doc thé 1a gui tin
hiéu dén cac thé tag, sau d6 nhén tin hiéu gui vé, vi thé trong mot sb truong hop co thé
xay ra viéc doc chéng chéo 1én nhau.
— Gia thanh ctia hé théng RFID hién nay van con khé cao.
2.3. GIOI THIEU VE PHAN CUNG
2.3.1. Module RFID MFRC522

Module MFRC522 nhu Hinh 2.4, 1a module doc/ghi trong méi trudng giao tiép tai
tan s6 13.56MHz. Module hd trg doc cac chuan ISO/IEC 1443 AIMIFARE va NTAG.
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Module MFRC522 hé trg hau hét céc loai thé MF1xxS20, MF1xxS70 va MF1xxS50.
Module con h trg giao tiép va cho phép tde d6 truyén 1én téi 848 kBd trong ca hai chiéu
d6i voi the MIFARE [10].

500 MFRC822" hip datashest

s |REEE R

’@HBEQ
FIEIEIE

LE=LEIEIE) o

Dl R1 LI L2

Hinh 2.4: Module RFID MFRC522 [11]
— Chirc nang chan:
+ SDA(CS): chén lyra chon chip khi giao tiép SPI (kich hoat mirc thap).
+ SCK: chan xung trong ché d6 SPI.
+ MOSI (SDI): master data out - slave in trong ché d6 giao tiép SPL
+ MISO (SDO): master data in — slave out trong ché do giao tiép SPI.
+ IRQ: chan ngit.
+ GND: chan mass.
+ RST: chan reset module.
+ VCC: ngudn cung cap 3.3V.
— Théng s6 ky thuit co ban MFRC522:
+ Ngudn: 3.3VDC, 13-26 mA.
+ Tan s6 séng mang: 13.56MHz.
+ Khoang cach hoat dong: 0 ~ 60mm (mifarel card).
+ Giao tiép:
SPI (Max = 10 Mbit/s).
12C (Fast Mode: 400 kbit/s, High Speed Mode: 3400 kbit/s).
UART (1228.8 kbit/s).
+ Céc loai Card RFID (tag) ho trg: mifarel S50, mifarel S70, mifare Desfire, mifare
UltraLight, mifare Pro.

+ Kich thudc: 40mm x 60mm.
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— Nguyén ly hoat dong Module MFRC522 [a mdt reader nén s€ phat ra song dién
tir c6 tan s 13.56MHz qua anten. Khi c6 mot thé tag ndm trong ving hoat dong, thé tag
s& nhan ra séng dién tir théng qua anten nam trén thé tag va thé s& thu nhan séng nay
lam nang lugng. Tir d6 phat lai cho module MFRC522 biét mi sd ciing nhu dit liéu cua
thé. Module s& doc ID thé va dit liéu dé thuc thi mot nhiém vu ma nguoi st dung yéu

N
A

cau.

— Két ndi module MFRC522 véi Arduino Bé module MFRC522 c6 thé doc/ghi dit
liéu 1én thé tag cling nhu giao tiép dit liéu v6i may tinh, ta can két néi module nay voi
Arduino thdng qua chuan giao tiép SPI.
2.3.2. Thé RFID

Hién nay trén thi truong c6 rat nhiéu loai thé RFID da dang vé kich thudc ciing
nhu miu ma nhu Hinh 2.5, nhung tit ca cac thé Tag déu c6 chung ciu tao cic phan co
ban nhu: Chip va anten.

Theé RFID 1a thiét bi c6 thé luu trit va truyén dir liéu vé bo doc bang song vo tuyén.
Dit liéu c6 thé 1a mét sb nhan dang don gian dugc luu trit trong mot thé chi doc hodc di
liéu phirc tap hon. Thé RFID gom chip ban din nhé (bd nhé cua chip ¢ thé chua tir 96
dén 512 bit dit liéu, nhiéu gap 64 1an so v6i ma vach) va anten duoc thu nhé. Dir liéu
duoc doc ghi thong qua dau doc ma khong phu thudc vao hudng, chiéu hay vi tri ma chi

can nam trong pham vi doc thi s& duoc dinh danh.

Paper Tag EPCTag Button Tag
Metal Tag GlueTag Key Tag Glass Tube Tag
- g
| L ] e
J s /
EarTag CeramicTag Disc Tag Pocket Tag

Hinh 2.5: Mét s6 thé RFID théng dung hién nay
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Nhirng cai tién méi hon trong nganh cong nghiép RFID bao gom cac thé RFID chu
dong, ban chu dong va thu dong [12]. Céc thé nay c6 thé luu trir tir 32bits t6i 2 kilobyte
dir liéu va bao gdbm mot vi mach, dng ten va pin trong truong hop thé chu dong va ban
thu déng. Cac thanh phéan cua thé duoc dit trong nhua, silicon, gidy hodc déi khi bang
thuy tinh. Phan loai thé Tag:

+ Thé thu dong (Passive Tag): Khong can c6 ngudn dién bén trong. Khi séng vo
tuyén phat ra tir ddu doc s& truyén mot dong dién nho du dé cung cip ning luong cho
mach tich hgp CMOS (IC) trong thé gitp né giri lai tin hiéu hdi dap. Thé c6 cau trac
don gian, kich thuéc mong va nho vi vay co thé cdy dudi da. Chinh vi khong ding pin
nén céac thé thu dong cod tudi tho cao va co kha nang chiu dung dugc véi moi truong
khic nghiét, nhung khoang cach doc kha gan. Doi voi thé thuy dong bat budc phai co
reader dé thé co thé truyén dir li€u, vi thé nay st dung nguén dugc nhan tir reader dé

hoat dong.

Anten

Hinh 2.6: Thé thu dong

Tag thy dong nhu Hinh 2.6, bao gdm nhiing thanh phan chinh sau:

— Vimach (microchip).

— Anten.

+ Thé chii dong (Active Tag): Puoc tich hop ngudn dién gitip nd tu giri tin hiéu
dén dau doc. Cuong d0 tin hi¢u thé chi dong manh hon thé thu dong vi vay cho phép

n6 hoat dong hiéu qua hon trong mdi trudng nudce va kim loai.
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antenna battery

chip

Hinh 2.7: Thé chu dong

Tag tich cuc (chi dong) nhu Hinh 2.7 bao gdm cac thanh phéan chinh sau:

— Vimach (microchip).

— Anten.

— Cung cap ngudn bén trong: Tét ca cac tag tich cuc déu mang mot ngudn ning
luong bén trong dé cung cip ngudn va truyén dir lidu. Néu str dung bd pin thi tag tich
cuc thuong kéo dai tudi tho tir 2 dén 7 nam tuy thudc vao thoi gian sdng cia bo pin.

+ Thé ban thu dong (Semi—Passive Tag):

Connections for ) .
External Sensars . Merochip
i e

- On-board Power Supply (Babiery)
antenna —{-—

- Cn-board Elactronics

Semi-ackive Tag

Hinh 2.8: Thé Tag ban tich cuc [9]

Nhu trong Hinh 2.8, thé Tag ban tich cuc s& ¢ ngudn nang lugng bén trong gilp
thuc thi nhitg nhiém vu chuyén dung. Tuy nhién trong qua trinh truyén dit liéu, thé s&
st dung nang luong tir reader. Vi né c6 ngudn nang luong nén co thé doc & khoang cach
xa va thoi gian doc thé nhanh hon thé thy dong. D4i véi thé ban tich cuc cho phép doc
thé t6t hon ngay ca khi gan thé bang nhing vat liéu chan tan s6 vo tuyén.

Ngoai ra con phan loai theo kha nang doc ghi dir liéu:

+ Thé chi doc (Read Only): Chi ghi dit liéu duge mot 1an, do nha san xuat 1ap trinh
(ghi dir lidu) va ngudi sir dung khong thé diéu chinh. Sau d6 thé khong thé ghi dir lidu

duoc, va chi doc dir liéu.

BO MON PIEN TU CONG NGHIEP - Y SINH 10



CHUONG 2. COSO LY THUYET

+ Thé cho phép ghi mét lan, doc nhiéu lan (Write once Read many, WORM): c6
thé ¢6 dit liéu bo sung (nhu s sé-ri khac) duoc thém mat 1an, nhung ching khong thé
dugc ghi d¢, duoc nguoi sit dung ghi dir liéu. Nhung trén thyuc té thé c6 thé ghi nhiéu
14n nhung néu vuot qua sb 1an quy dinh s& pha hong thé vinh vién. Thé ndy c6 hiéu suat
t6t, an toan va 1a loai pho bién duoc sir dung rong rai.

+ Thé ghi—doc (Write Read): C6 thé ghi doc nhiéu 1an. Tuy nhién vé d6 an toan
dir liéu khong duoc dam bao va gia thanh rat cao. Chinh vi vdy ma khong pho bién trong
moi linh vuc ngay nay.

2.3.3. B9 vi xir ly trung tam Arduino

Arduino 13 mot bo mach vi xir Iy duoc dung dé 1ap trinh tuwong tac véi cac thiét bi
phﬁn cung nhu cam bién, dong co, dén hodc cac thiét bi khac. Dic diém ndi bat cua
Arduino 12 méi trudng phat trién tmg dung cuc ky dé sir dung, md ngudén mé, mot ngodn
ngtr 1p trinh va mot IDE (trinh soan thdo trong moi truong tich hop). Arduino Nano 1a
mot bang vi diéu khién nho gon, ddy di. Arduino Nano ning khoang 7g véi kich thude
tir 1,8cm - 4,5cm. Bang Nano khong c6 gidc cim nguén DC nhu cic bo mach Arduino
khac, ma thay vao d6 c6 cong mini-USB. Cong nay duoc sir dung cho ca viéc 1ap trinh
va bo giam sat nbi tiép. Tinh ning hap din cua arduino Nano 13 n6 s& chon cong suat

16n nhét voi hiéu dién thé ciia n6 [13].

Atmega328 Digital Pins |

Mini - USB Jack
— Ség RX LED (Red)
oog Power (Blue)
Analog /

Reference

3.3V Output > asl

GND|  Reset Button

Hinh 2.9: So dé chédn Arduino Nano

Trong Hinh 2.9, cho thay cac chan k¥ thuat s (Digital Pins), cac chan dau vao
tuong tu (Analog Input Pins), cic chan ngudn va chan chirc ning khéc.

— Théng s6 k§y thuat
+ Vi diéu khién ATmega328
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+ Dién ap hoat dong (mirc logic): 5V
+ Pién ap dau vao (Khuyén nghi): 7-12 V
+ Pién ap dau vao (gidi han): 6-20 V
+ Chan I/O k§ thuat s6: 14 (trong d6 6 cung cip dau ra PWM)
+ Chan dau vao tuong tu: 8
+ Dong dién mot chiéu cho mdi pin I/O: 40 mA
+ B0 nh¢ flash 32KB (ATmega328) trong d6 2 KB dugc str dung boi bo tai khot dong
+ SRAM: 2 KB (ATmega328)
+ EEPROM: 1KB (ATmega328)
+ Tdc do xung nhip: 16 MHz
+S6 do: 0,73 "x 1,70".
2.3.4. Oled 0.96°
Nhu trong Hinh 2.10 1a man hinh Oled giao tiép 12C 0.96°, cho kha nang hién thi
dep, sang trong, & nét v6i 1 mic chi phi phu hop, st dung giao tiép I12C it tén chan,
chét luong duong truyén on dinh va rat dé giao tiép, thich hop cho cac tmg dung can

dén sy nho gon.

=

Hinh 2.10: Man hinh Oled 0,96
— Thong tin ky thuat:
+Dién ap str dung: 3.3 dén 5VDC.

+Cong suat tiéu thu: 0.04W.
+Goc hién thi: 16n hon 160°.
+S6 diém hién thi: 128x64 diém.
+D9 rdng man hinh: 0.96 inch.
+Giao tiép: 12C.

+Driver: SSD1306.

— So' d6 chan:
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+VCC: 3.3 d@én 5VDC.
+GND: 0 VDC.
+SCL: Serial Clock.
+SDA: dir liéu vao Data in.
2.3.5. Chuan giao tiép 12C
Chuén giao tiép 12C 1a mot chudn truyén thong trong hé thong nhung (embedded
system) rat dugc wa chudng. Két ndi giita master (hoic multimaster) véi single slave
(hodc multi slave) nhu trong Hinh 2.11.

SDA

12C

SCL
Master

12C 12C 12C
Slavel Slave2 Slave3

Hinh 2.11: Giao tiép 12C
Mot trong nhitng wu diém ndi bat ctia chuan giao tiép I12C 14 nd chi duy nhét 2
day SCL (serial clock) va SDA (serial data) dé truyén nhan tin hiéu [14].
2.3.6. Chuin giao tiép SPI
SPI (Serial Peripheral Interface) 1a mot chuan truyén thong nbi tiép téc do cao
do hang Motorola dé xuat. SPI 1a mdt cach truyén song cong (Full Duplex) nghia 4 tai
cing mot thoi diém qua trinh truyén va nhan c6 thé xay ra dong thoi nhu vi dy trong

Hinh 2.12 [15].

SLAVE 1 SLAVE 2 SLAVE n
x82,| |[582, x82,
N == W N = =W N == W
MASTER t U i P UE 7 J U
SCK -
MOSI | e ¥ 3 -
MISO - >— oy --
551
552
SSn

Hinh 2.12: Chudn giao tiép SPI [15]

AL,

SPI con duge goi 1a chuan truyén thong “4 day” vi co 4 duong giao tiép sau:
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— SCK (Serial Clock): Xung gitr nhip cho giao tiép SPI, mdi nhip trén chan SCK
béo 1 bit dit liéu dén hodc di. Su tdn tai ctia chan SCK giip qua trinh truyén it bi 16i nén
tdc d6 truyén ctia SPI c6 thé dat rit cao. Xung nhip chi dugc tao ra boi Master.

— MISO (Master Input Slave Output): néu 13 Master thi s& la dudng Input va
nguoc lai Slave thi MISO s¢€ 1a Output. MISO cua Master va cac Slaves dugc ndi truc
tiép v6i nhau.

— MOSI (Master Ouput Slave Input): tuong tu nhu MISO nhung Master thi s€
la duong Onput va nguoc lai Slave 1a Iutput.

— SS (Slave Select): SS 1a duong chon Slave can giao tiép, trén cac Slave duong
SS s& & muc cao khi khong lam viéc. Khi mudn giao tiép xdy ra giita Master va Slave
nao do6 thi Master kéo dudng SS ctia mot Slave d6 xuéng mirc thap. Chi c6 duy nhat mot
duong SS trén mdi Slave nhung c6 thé c¢6 nhiéu duong diéu khién SS trén Master, tiy
thudc vao thiét ké ctia nguoi dung.

2.3.7. Mang LAN

LAN la mot nhom may tinh va thiét bi ngoai vi c6 chung dudng truyén théng chung
hoic lién két khong day dén may chu trong mot khu vuc riéng biét. Mang cuc bo (LAN)
cho phép ngudi dung chia sé cac thiét bi luu trit, may in, ing dung, dit liéu va cac tai
nguyén mang khac [16].

Mang LAN yéu ciu day cép, bo chuyén mach, b0 dinh tuyén va cac thanh phén
khac dé cho phép ngudi ding két nbi véi may chi ndi bo. Ethernet va Wi-Fi 1a hai cach
chinh dé kich hoat két n6i mang LAN:

— Ethernet 12 mot dic diém k¥ thuét cho phép cac may tinh giao tiép véi nhau.

— Wi-Fi sir dung séng radio dé két ndi may tinh v6i mang LAN.

CAu truc lién két cua mang cuc bd la hinh dang ciia mang hodc cach céac nit riéng
1¢ dugc két ndi véi mang. Cau tric lién két mang anh hudng 16n dén tde d6 thong luong,
chi phi thyc hién va do tin cay cua n6. Cac cAu trac lién két mang co ban dugc st dung

ngay nay la bus (Hinh 2.13a), sao (Hinh 2.13b) va vong (nhu Hinh 2.13c).

Bus Star Ring
a b Cc

Hinh 2.13: Cdc cdu triic lién két mang LAN co ban [16]
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2.4. GIOI THIEU VE PHAN MEM LAP TRINH CHO VI PIEU KHIEN
Ngon ngir 1ap trinh Arduino

sketch_dec17a | Arduino 1.8.5 - ] =

File Edit Sketch Tools Help

sketch_dec17a §

void setup () {
// Poan code nay chi chay mét 14n khi khoi déng

}

void loop () {
// Poan code nay sé& dugce lip di 13p lai

Hinh 2.14: Giao dién Arduino
Mai trudng phat trién tich hop (IDE) Arduino c¢é giao dién nhu Hinh 2.14, 1a mot

g dung da nén tang duoc viét bang Java, va dugc dan xuat tir IDE cho ngon ngir 1ap
trinh xtr Iy va cac du 4n lip rap. N6 duogc thiét ké dé lam nhap mon 1ap trinh cho cac nha
lap trinh va nhitng ngudi méi sir dung khac khong quen thudc v6i phét trién phan mém.
N6 bao gdm mét trinh soan thao ma véi cac tinh nang nhu 1am ndi bat ca phap, khép
dau ngodc khdi chuong trinh, va thut dau dong ty dong, va ciing c6 kha ning bién dich
va tai 1én cac chuong trinh vao bo mach véi mét nhép chuot duy nhat. Mot chuong trinh
hodc mi viét cho Arduino duoc goi la "sketch".

Chuong trinh Arduino dugc viét bang C hodc C++. Arduino IDE di kém voi mot
thu vién phdn mém duoc goi 1a "Wiring" tir du 4n 1dp rap ban dau, cho hoat dong dau
vao/dau ra pho bién tré nén dé dang hon nhiéu. Ngudi sir dung chi can dinh nghia hai
ham dé thuc hién mot chuong trinh diéu hanh theo chu ky :

— setup() : ham chay mot 1an duy nhat vao luc bat dau ciia mot chuong trinh ding
dé khoi tao cac thiét lap.

—loop() : ham duogc goi 1dp lai lién tuc cho dén khi bo mach duoc tit di.

Méi trudng 1ap trinh Arduino IDE c6 thé chay trén ca 3 nén tang phd bién nhat
hién nay 13 Windows, MacOS va Linux. Do c6 tinh chit mé nén méi truong lap trinh
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nay hoan toan mién phi va c6 thé mé rong thém béi nguoi dung cé kinh nghiém. Arduino
IDE d& dang tiép can va hoc tap ddi véi hoc sinh va sinh vién [17].
2.5. GIOI THIEU HE QUAN TRI CO SO DU LIEU MYSQL

MySQL 14 hé quan tri co s& dit liéu (Hinh 2.15) ty do ngudén mé phd bién nhat thé
gidi va duge cic nha phét trién rit wa chudng trong qua trinh phét trién tng dung. Vi
MySQL la co s¢ dir liéu tdc do cao, On dinh va dé& st dung, co tinh kha chuyén, hoat
dong trén nhiéu hé diéu hanh cung cép mot hé théng 16n cac ham tién ich rat manh. Véi
tdc do va tinh bao mat cao, MySQL rat thich hop cho cac tng dung co truy cap CSDL
trén internet. Nguoi dung c6 thé tai vé MySQL mién phi tir trang chi. MySQL c6 nhiéu
phién ban cho cac hé diéu hanh khac nhau: phién ban Win32 cho céc hé diéu hanh dong

Windows, Linux, Mac OS X [18].

Hinh 2.15: H¢ quan tri co so dit liéu mysql

Mysql 13 hé quan tri co s& dit lidu sir dung ngdn ngit truy van Sql. Céc tinh ning
ndi bat ctia hé quan trj co so dit liéu mysql:
— Mysql co6 tdc do xir 1y cao, dugc xem la co s¢ dit liéu nhanh nhat ma ban c6 thé co.
— MySQL tich hop cac tinh ning biao mat an toan tuyét ddi. Vi viéc xac nhan truy cap
co s¢ dir liéu, MySQL trang bi cac ky thuat manh, chi c6 nguoi sir dung da duoc xac
nhan mai truy cap duogc vao co sé dit ligu.
— La mot hé thong co so dir liéu rat don gian va it phirc tap khi cai dat va quan tri hon
céc hé thong 16n.
— MySQL Ia ngdén ngit cia sy chon lya cho tat ca cac hé théng co so dir liéu hién dai.
— Nhiéu client c6 thé truy cap dén server trong cing mot thoi gian. Cac client c6 thé sir

dung nhiéu co s¢ dir liéu mdt cach dong thoi.
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—MySQL duoc ndi mang mot cach dﬁy du, cac co sd dit liéu c6 thé duoc truy cap tu bat
ky noi ndo trén Internet do d6 ban c6 thé chia sé dir liéu cuia ban véi bat ky ai, bat ky noi
nao.

— Nha phat trién MySQL rét c6 trach nhiém. Khi 18i duoc phat hién, cac nha phat trién
s& dua ra cach khic phuc trong vai ngay, tham chi ¢ khi trong vai gio va cach khic
phuc d6 s& ngay lap tic c6 san trén Internet [19].

Véi chirc nang va diac tinh ndi bat trén, MySQL phu hop quan 1y mét lwong 16n
thong tin trong bénh vién, nhat 1a thong tin bénh nhan 1a dit liéu c6 dung luong 16n va
can do bao mat cao.

2.6. GIOI THIEU PHAN MEM HEIDISQL VA NGON NGU SQL.
2.6.1. Phan mém Heidisql

Heidisgl (Hinh 2.16) 1a phin mém mién phi ding dé quan tri hé théng méay cha
Iuu trit co sé dit lisu MySQL, Microsoft SQL hay PostgreSQL. N6 c6 thé gitip ban két
nbi toi database trén server cling nhu tao, chinh sira. Ngoai cac chirc ning théng dung
cua mot trinh quan tri co s& dir li¢u ra thi ban cé thé sir dung HeidiSQL cho viéc XUAt
dir liéu ra bén ngoai vdi nhiéu dinh dang khac nhau.

Heidisql hd tro giao dién tao co s& dit li¢u mdt cach don gian co6 cac tinh nang cap
nhap, thém bang, thém truong dir liéu bang cac cau lénh truy van Sql [20].

@ Pateintihopitalpatient - Heidi5QL 11005919 8 X
File Edit Search Tools Geto Help

F-FkGO@ O-2R2OMHOOUXP-n-ARRQJES; D | Donate|

, Database ite , Table ilter B Host 127001 Database hopital [ Tble patient (7] pate - Query”
v Pateint
ateln’ I Basic & Options # Indexes  Foreignkeys (@ Paritions ¢/> CREATEcode ¢/» ALTER code
bme_hopital
v . hopital sokg Meme patient
I clinic KB Comment
[ patient 60K
I prescription B0 KiB
T thl_quanly
I™ testresuits
information_schema 08 Columns OAdd  QRemove Alp ¥ Down
mysql - .
i & Nome Datatype Length/Set Unsigned Allow NULL Zerofill Defaut Comment Expression Colation Vitusity
performance schema ;
1 Rfidtag CHAR 10 [ ) 1234567890 wtfBmbd_090...
primary_foreign - 4 -
. 2 Full nsme VARCHAR 5 O m] 0 utfEmbd 090,
sqlh — —
o 3 Bithday DATE 0 ¥ 0
sqlinventory ! - — - ’
‘ 4 Address VARCHAR 5 O v 0 utfimbd 0900..
sqlinvoicin - - , o
”‘ . 4 5 Phone number VARCHAR 5 o 0 utftmbd 0%00..
sql_store " B ™ 1
! § Gender CHA 0 ) ) utfimbd_0900..
P = =
§ 7 Sick VARCHAR 10 [ O ] utfBmbd_0%0..
wser -
B Prescription_number  CHAR 1 8] utfambd_0900..
< >
Help
SELECT * FROM form EFERE WHERE CONSTRAINT_SCHEMA="hopital® AND TABLE NAME= 8 iptior AND REFERENCE BLE £ IS NOT NULL;
SELECT * FRON tion. _COLUM_USAGE WHERE  CONSTRAINT_SCHEMA="hopital'  AND TABLE_NAMEs'prescription”  AND _TABLE_JA¥E TS NOT NULL;
2 SHOW CREATE TABLE “hopital . prescristion’;
43 SELECT * FRON . LINIT 1009,
SELECT * FROM & WHERE ="F tal’ AND TABLE_NAME="clin ORDER BY
SHOW INDEXES FROM FROM H
§ SELECT * FRON inforn EFERE WHERE  CONSTRAINT_SCHEMA='nopital'  AND TABLE_NAME='clinic'  AND REFERENCED_TABLE_NAYE IS NOT NULL;
SELECT * FROM . WHERE  CONSTRAINT_SCHEMA- ‘hopital’  AND TABLE_NAME='clinic'  AND 15 NOT NULL;

8 SHOW CREATE TABLE "hopital . clinic’;
49 SHOW CREATE TABLE

Hinh 2.16: Phdn mém Heidisql.
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2.6.2. Ngon ngir truy van Sql

SQL viét tit cua tir Structured Query Language (ngon ngit truy van cé cdu truc).
Ngbn ngit SQL duoc ding dé twong tac v6i co s dit lidu, tir truy van iy thong tin, dén
cap nhat (thém mdi, cap nhat thong tin mdi, xda, chinh stra thong tin) [21].

SQL 1a ngdn ngit manh, né hd trg cic tinh ning khac nhu : kiéu dir liéu, ddi tuong
tam tho1, thu tuc luu trir va thu tuc hé théng.

Dic diém cta ngdn ngir SQL:

— La ngdn ngit ¢6 tinh twong tac. Nguoi sir dung c6 thé thong qua cac trinh tién ich dé
gri yéu cau dudi dang cac cau 1énh SQL dén co sé dit liéu va nhan két qua tra vé tir co
so dir lidu

— La ngdn ngir 1ap trinh co s& dit liéu, cac 1ap trinh vién c6 thé nhing cac cau lénh SQL
vao trong cac ngdn ngir 1ap trinh dé xay dung nén cac chuong trinh tmg dung giao tiép
Vo1 co so dir liéu.

— La ngdn ngir quan tri co s¢ dir liéu: Thong qua SQL, nguoi quan tri co so dir licu co
thé quan 1y dugc co so dir liéu, dinh nghia cac cau trac luu trir dit liéu, didu khién truy
cap co so dir liéu.

2.7. GIOI THIEU PHAN MEM LAP TRINH GIAO DIEN VISUAL STUDIO

Visual studio 1a mot trong nhitng cong cu hd tro lap trinh va thiét ké website rat
noi tiéng nhat hién nay ctia Microsoft.

Visual Studio 1a mot trong nhitng cong cu hd tro 1ap trinh (IDE) do Micosoft phat
trién dé phat trién GUI (Giao dién ngudi dung), tng dung web, tmg dung di dong, giao
dién may tinh, dién todn ddm may. Vi sy trg gitip cua IDE nay ban co thé tao duoc cac
hé théng quan 1y tmg dung thuc té. Visual Studio viét nhiéu ngdn ngit khac nhau nhu
C#, C++, VB(Visual Basic), Python, JavaScript, Java [22].

Visual Studio ¢ cic cong cu tich hop khac bao gdom mot mau thiét ké cac hinh
thire xdy dung giao dién ung dung, thiét ké web, thiét ké 16p va thiét ké gian dd co s
dir liéu. N6 chap nhan cac plug-in nang cao cac chirc ning & hau hét cac cap bao gom
thém hd trg cho cac hé thdng quan 1y phién ban (nhu Subversion) va bd sung thém bo
cong cy moi nhu bién tap va thiét ké truc quan cho cac mién ngdén nglr cu thé hodc bd
cong cu danh cho cac khia canh khac trong quy trinh phat trién phan mém [23].

Giao dién phan mém duoc viét bang C# va winform trong Visual Studio:
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— C# 1a ngdn ngir 1ap trinh huéng di tugng duogc phat trién boi doi k su Microsoft nim
2000, duoc xay dung trén nén tang C++ va Java.

— C# lam viéc chu yéu trén by khung .NET va dya trén bd khung nay C# co tao ra nhiéu
mg dung manh mé va an toan trén nén tang window. Cac thanh phan may chu, dich vu
web, giao dién desktop va trng dung di dong.

— Window form 14 framework duogc hd trg boi Microsoft viét bang C# dung dé 1ap trinh
cac Gmg dung ngay trén nén tang window. Lap trinh mot cach nhanh chong véi cac tiy

chon kéo tha trong chuong trinh. Khi tao ra cac tuy chon thi s€ tw dong sinh ra code C#
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Chwong 3. TINH TOAN, THIET KE VA THI CONG

3.1. GIOI THIEU

Trong chuwong nay trinh bay vé phuong phap thiét ké cac khdi trong mach bao
gom: khdi doc RFID, khéi diéu khién, khéi hién thi, khéi quan ly di liéu, khdi nguon.
3.2. TINH TOAN VA THIET KE HE THONG

3.2.1. Thiét ké so dd khdi hé théng
Quan 1y co
56 dit liéu
Khéi diéu
khién

hién thi

Khoi nguon

Hinh 3.1: So do khai hé théng

Sau qué trinh tim hiéu nhém di xay dung dugc so do khi hé thong cia dé tai nhu

Hinh 3.1. Chirc nang ting khoi:

— Khéi vi diéu khién: doc dix liéu tir thé RFID. Cap nguon cho khdi doc dit liéu thé
RFID, khéi hién thi. Truyén nhan dit liéu véi may tinh.

— Khéi doc dir liéu thé: Doc dir liéu tir the RFID.

— Khdi hién thi: Hién thi thong tin ma thé da doc dugc.

— May tinh: Nhan di liéu tir khdi vi diéu khién dem so sanh véi khéi dir liéu dé
truy xuat théng tin.

— Khéi co s dit liéu: Luu cac thong tin ngudi dung va hién thi théng tin nguoi
ding trén giao dién da thiét ké.

— Khéi ngudn: Bé cung cap nguon cho khéi vi diéu khién.
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Nguyén ly hoat dong ciia mach: Khi ding nhap vao hé thong va quet thé RFID,
ma thé s& duoc khdi vi diéu khién giri 18n phan mém may tinh dong thoi mi ciing sé
hién ra man hinh OLED, tir phan mém may tinh s& ldy ma thé d6 truy xuét 1én co s& dit
licu dé lay thong tin vé hién thi I18n may tinh. Trong phan mém may tinh ching ta c6 thé
thém thé mai, x6a thé, thay thé stra thong tin ngudi ding.

3.2.2. Tinh toan va thiét ké mach
a. Thiét ké khoi doc thé

tAVDD
C
RX —
(IR
VMID } R2
CVMID
NRSTPD
X1
Antenna
e futettace)|  MFRC522 Co_l_ S
Co C2
AVSS X2 ~h T
'r DVSS
21 22 L
| OSCIN

Hinh 3.2: So' d6 mach nguyén ly ciia MFRC522
Dua theo so d6 mach nguyén ly ciia module MFRC522 nhu trong Hinh 3.2, nhém

d3 phan tich mach thanh cé4c thanh phan chinh gém:
— Mach dao dong: Két néi tinh thé thach anh nhu Hinh 3.3

| |
=
T 27.12 MHZT

Hinh 3.3: Két néi tinh thé thach anh véi MFRC522
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— Vixu ly: MFRC522

— Bo loc EMC (EMC Filter)

— Mach MC (Matching Circuit)
— Antenna

— Mach thu (Receiver Circuit)

Receiver Circuit
C
RX ==
i
VMID
| R2
CVMI;I 1
X1 o l ]
MFRC522 [ I l'" Antenna
CO== 1C2
TVSS T T §Lant
ol 1,
1
S I S 1 2
EMC Filter M(;trcchtjir;g Antenna

Hinh 3.4: So d6 khoi RF

Tir trudng dugc tao phai duoc t6i da hoa trong gidi han cia ngudn cung cap hién
tai va gidi han phét xa chung. So d6 khdi RF nhu trong Hinh 3.4 dam bao viéc truyén
ning luong va dit liéu dén thiét bi dich ciing nhu tiép nhan phan hoi tir thiét bi muyc tiéu.
Tan sb vo tuyén RF 13,56 MHz c6 ngudn géc tir bo dao dong tinh thé thach anh (27,12
MHz) chia cho 2.

B6 loc EMC giam song hai xuéng 13,56 MHz va thyc hién tro khang bién doi

Mach MC hoat dong nhu mot khéi chuyén déi tré khang.Cac cuon day Antenna ty
tao ra tu truong.

V& co ban mach RF hoan chinh ndy bao gém it nhit 8 tu dién, 2 cudn cam, 2 dién
tré va cuén Antenna doi xung

Thiét ké bé loc EMC:

Mach loc EMC cho MFRC522 dap ting hai chirc ning:bd loc caia khdi chuyén doi
tin hiéu va tro khang nhu trong Hinh 3.5. C4c tinh chat chinh cta bién doi tré khang la:

+ Giam thoi gian ting bién d6 sau giai doan diéu ché

+ Téng bang thong nhan
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B R -
_L _'_ Rmatch/2
‘m - < T T c § Lant -m
l 0 -L -L C2 Rmatch/2
S G s
EMC Filter MCaitr(i:Tir][g Antenna

Hinh 3.5: Bién ddi tré khang
Bo loc EMC va mach MC phai bién doi tré khang anten thanh yéu cau TX phu
hop Vi dién tré Zmaen(f) & tan sb hoat dong 1a f = 13,56 MHz.
Céc thanh phan RF bén ngoai phai duoc diéu chinh theo mét gié tri, ma ltvop ~ 60mA

VA Ropgeen = 400

LO Cl Ra

I ,
Rmatch/2 Co CZ‘L

‘ ' <:£| E%> ' Lant
'r Co

Rmatch/2 l C7]
matc LO Cll Ra
I_ _________ I -
EMC Filter Ma_tchl_ng Antenna
Circuit

Hinh 3.6: Bién ddi tré khang Ztr
Khi tach mach gitra B6 loc EMC va Mach MC nhu trong Hinh 3.6, hai dién tré c6
gia tri Rmateh/ 2 S& dugc &p dung nhu trong hinh trén, tir d6 tim ra duoc gia tri dién tro

Zy theo cOng thuc sau:

Zir = Ry +j X4 (3.1)
Zir =Ry — jXir 3.2)

Quy tic thiét ké chung cua bo loc EMC:
L, = 390nH — 1uH (3.3)

Bo loc tan sb cong hudng:
- = 14.1MHz .. 145Mhz => C, (3.4)
oo (3.5)
(2mfr0)2Lo
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Trong d6: Tan s6 cong hudng cua bd loc EMC fro phai ¢ gan tan s dai bén trén
dugc xac dinh bai toe do dit liéu cao nhat (s6ng mang phu 848 kHz) trong hé thong dé
dat dugc dac tinh nhan bang thong rong.

Gia tri khuyén nghi cho Lo 1a 560 nH dwogc chon dé tinh dién dung Co. Céc cong

thire sau day ap dung cho Zant = Re (Zant) + Im (Zant) Va can thiét dé tinh toan cac thanh

phan khéc:
R.. = Rmatch (36)
tr — 2
(1 - WZ. L0. Co)z + (W.%. Co)
2
Ly. (1 — w2, Ly. Cp) — Rmaten ¢ (3.7)
Xir = 2.w. :

2
(1= w2 Lo. C)? + (w.2matet ¢ )

Thiét ké mach thu:

Receiver Circuit
C
RX ==
I, [!'
VMID R2
1
CVMID
TX1 .I: 9. I /
MFRC522 _L Uco
(0{0] T
TVSS <
I |
EMC Filter

Hinh 3.7: So d6 khoi mach thu

Hinh 3.7 cho thay cac thanh phan c6 lién quan téi mach thu 12 R va Rz tao thanh
mot dién ap bo chia phai dugc diéu chinh theo cac muc dién ap dén tai Uco.

Cac thanh phan trong mach thu:

Crx =1 nF: tu chan DC

Cvmip = 100 nF

R1 = 1 kQ: Phan dugc x4c dinh trudc cta bo chia dién &p

May phat phai dugc bat & ché d6 song lién tuc va dién ap trén dién dung bo loc
EMC Uco phai duge do bang dau do dién dung thap (<2 pF).

Dién tro chia dién &p Rz ¢6 thé duoc tinh bang:

U
R, = R;. (U—CO - 1) (3:8)
RX
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Trong d6: Urx = 1Vpp

Hinh 3.8 1a dai dién 4p dau vao trén chan RX, trong d6 Vip-pymax) 12 dién &p dau
Vvao cuc dai, Vigp-pmin) 12 dién ap dau vao cuc tiéu va Vmod 12 dién ap diéu ché. bién ap
trén chan RX duoc kep boi cac dibt bén trong dén chan AVSS va AVDD.

- mod

Vip-p)max) | Vi(p-p)(min)
VMID

13.56MHz

Carrier - I I I I

ov

Hinh 3.8: Pham vi dién dp ddu vao chan RX
> So do két noi Module RC522 véi Arduino Nano:

| % SDA
—3 SCK
2 MOs|
— D13 D12 2 MISO
3Vv3 D11 2~ IRQ
— REF D10 — GND
— A0 D9 — I | % RST
— Al D8 — 3.3V
— 7 ' MFRC522
— A3 D6 —
— a2 NANO pg
— A5 D4 —
— A6 D3 —
— A7 D2 —
— 5V GND
— RST RST —
— GND RX0 —
— VIN TX1 —

Arduino Nano

Hinh 3.9: So d6 két noi giiza Arduino va module RC522
Khéi RFID bao gom dau doc the RC522 va thé MIFARE hoat dong & murc dién &p
2.5VDC dén 3.3VDC, dong hoat dong 100mA, hd trg chuan giao tiép SPI véi khoang
cach doc tir 0 dén 5cm. Pau doc thé RC522 duogc két ndi véi Arduino Nano nhu trong
Hinh 3.9.
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b. Thiét ké khéi hién thi
Str dung Oled 12C 0.96 inch dé hién thi thdng tin bénh nhan 1én man hinh. So d6
két ndi Oled véi Arduino Nano nhu trong Hinh 3.10, sir dung chuan giao tiép 12C.

— D13 D12 —

— 3V3 D11 —

— REF D10 —

— A0 D9 —

— Al D8 —

— A2 D7 —

sbpA A3 jano PO B

4 Ad D5

SCL

3 A5 D4 —
GND

2 —vec A6 D3 —

1 — A7 D2 —

OLED 5\ GND —

— RST RST —

GND RX0 —

— VIN TX1 —

Arduino Nano

Hinh 3.10: So @6 két noi OLED véi Arduino
c. Thiét ké khoi thong bao

Vg
D8 AMA
D7 A P
D6 i v
[
GND
Buzzer

Hinh 3.11: So d6 két néi cac thanh phan con lai
Mot hé thdng hoan chinh s& can théng béo bang &m thanh va hinh anh théng qua
den Led va Buzzer nhu Hinh 3.11.
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3.2.3. So' @ nguyén ly cia toan mach

+— SDA
£ sck
L 2 wmos!
D13 D12 = MISO
3V3 D11 2~ IRQ
— REF D10 — 5 GND
— A0 D9 — —— RST
— Al D8 — 33V
v o= MFRC522
4 DA a4 NANO pg L
ScL
3 A5 D4 —
GND
2 R A6 D3 —
1 — A7 D2 —
OLED 5V GND .
— RST RST — L,W_I_N_
GND RX0 — 22
— VIN ™1 — 2 .

Arduino Nano

Buzzer

Hinh 3.12: So' d6 nguyén Iy toan mach

> Dua vao Hinh 3.12 d¢ giai thich so do nguyén ly toan mach:

— Str dung ngudn DC 5V cung cap cho Arduino Nano.
— Pau doc RC522 dugc két ndi véi vi diéu khién théng qua chan 9,10,11,12,13

cua Module Arduino, nguon cip cho dau doc la 3.3 VDC duoc cung cap tir Module

Arduino nhu trong Bang 3.1.

— Man hinh Oled 0.96’ dugc két ndi Module Arduino thdng qua chan A4, A5 cua

Module Arduino va ngudn cip dé man hinh hoat dong la 5V duoc lay tir Module

Arduino, dugc két ndi nhu trong Bang 3.2.

Bang 3.1: Két ndi twong ung giita Arduino Nano va module RC522

Arduino Module RC522
D10 SDA
D13 SCK
D11 MOSI
D12 MISO
D9 RST
3V3 VCC
GND GND
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Bang 3.2: Két ndi twong (ng gitra Arduino Nano va man hinh Oled

Arduino Oled
A4 SDA
A5 SCL

GND GND
5V VCC

3.2.4. Lwu dd va giai thuat phan cirng

Giai thich lvu dd Hinh 3.13: Sau khi két ndi nguon va nap chuong trinh cho vi
diéu khién, cac khdi module OLED, RFID va Serial Port s& dugc khoi tao, sau d6 tién
hanh doc thé va kiém tra tin hiéu RFID. Néu ¢4 tin hiéu nhan duoc tir thé RFID thi vi
diéu kién s& xu 1y va gui dit liéu cia ma thé RFID 1én Serial Port va hién thi 1&n man

hinh LCD. Néu vi diéu khién khéng nhan duoc tin hiéu tir thé RFID sé& tiép tuc quay lai

kiém tra tin hiéu RFID.

Khi tao Serial
Port, RFID, OLED

Kiém tra
dit liéu thé

Xir Iy chudi ma thé

Gui ma thé 1én
Serial Port, Hién thi
OLED

END

Hinh 3.13: Luu dé gidi thudt cho phdn citng
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3.3. THIET KE PHAN MEM

3.3.1. T6 chitc co sé dir liéu

Login

User

Password

Position

Hinh 3.14: Co s¢ dif liéu ding nhdp hé thong

Test Results

PK | test_number

dayTest

typeTest

diagonsis

Doctor
Image_description
conclude

Picture_test

C}< FK | rfid_tag

Patient
PK | Rfid_tag —|<
Full s
ui_hame Prescription
Birthday
PK Prescription_number

Address

Diagnose
Phone_number

Doctor
Gender

Day

Number_insurent

Type_medicine

<S< FK | Tag_rfid

Hinh 3.15: So' d6 téng quan té chire co s dir liéu bénh nhan

Ludng té chire co so dit lidu ¢6 hai ludng chinh 1a:
— Ludng khai tao ding nhap vao hé thong nhu Hinh 3.14.
— Ludng quan ly théng tin bénh nhan gdbm c¢6 3 bang nhu trong Hinh 3.15:
e Bang thong tin co ban cua bénh nhan.
e Bang cic thong tin trong don thudc cua bénh nhan.

e Bang thong tin két qua xét nghiém cua bénh nhan.
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3.3.2. Luodng khéi tao ding nhap vao hé théng

Ludng co s dit liéu nay duoc st dung khi ta bat dau chay giao dién véi Form ding

nhap tai khoan nguoi dung. N6 dugc té chac véi 3 truong dir liéu 13 tén nguoi ding,

mat khau va quyén han cua ngudi dung d6 nhu Bang 3.3 khi dang nhap sir dung hé

théng.

Bang 3.3: Co so¢ dir liéu dang nhap nguoi dung.

Tén co sé dir li¢u

Thugc tinh

Kiéu dir liéu

Y nghia

Login

Username Varchar Tén nguoi dung
Password Varchar Mat khau nguoi ding
Position Varchar Quyén han cua nguoi dung

3.3.3. Ludng co sé dir ligu bénh nhan

Thong tin bénh nhan duoc quan ly boi 3 bang (Bang 3.4, 3.5, 3.6) co so dir liéu la

Patient, Prescription, Test Results va 3 bang dit liéu nay lién két véi nhau qua ma thé

RFID.

Bang 3.4: Bang co so dit liéu vé cac thong tin co ban ciia bénh nhan

Tén co sé dir ligu| Thudc tinh  |Kiéu dir ligu Y nghia
Rfid_tag Char Ma thé RFID
Full_name Varchar Ho va tén cua bénh nhan
Birthday Date Ngay sinh cta bénh nhan

Datient Address Varchar B,ia chi cua bénh nhan

Phone_number Varchar So dién thoai cua bénh nhan
Gender Char Gigi tinh cta bénh nhan
Number_insurent | Char M4 bao hiém y té cua bénh nhan
Picture LongBLOB | Anh dai dién cua bénh nhan

Bang 3.5: Co sé dit lidu vé két qua xét nghiém cua bénh nhan.

Tén co so dix lieu  Thugc tinh Kiéu dix liéu Y nghia
test_number Char Ma xét nghiém bénh nhan
Ngay xét nghiém cua bénh
Test_results | dayTest Date A
nhan
typeTest Char K¥ thuat xét nghiém
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Kiéu xét nghiém la xét

type Char nghiém thanh phan hay xét
nghiém hinh anh

diagonsis Char Chan doan sau khi xét nghiém

Doctor Varchar Bac si chan doan

Rfid_tag Char Ma thé RFID bénh nhén

o M6 ta hinh anh tux anh xét
Image_description | Varchar

nghiém
conclude Varchar Két luan
_ _ Hinh anh xét nghiém cua
Picture_test MediumBLOB
bénh nhan
Bang 3.6: Co s¢ dit liéu don thudc cua bénh nhan.
Tén co so dit liéu Thuoc tinh Kiéu dir liéu Y nghia
Prescription_number | Char S6 toa thude ciia bénh nhan
Diagnose Varchar Chén doan bénh ly
o Doctor Varchar Béc s7 kham
Prescription . .
Day Date Ngay kham
Type_medicine Varchar Thudc duoc cap cho bénh nhan
Tag_rfid Char Mé thé RFID

3.3.4. Luu @6 va giai thuat Window Form C#
a. Lwu dd giai thuat
Giai thich luu d6 Hinh 3.16: Khi khdi dong chuong trinh, giao dién ding nhap
xuat hién cho phép nhap tai khoan va mat khau ngudi dung, sau d6 sé& tién hanh so sanh
véi dir liéu dang nhap trén co s¢ dir ligu.
>Néu nhap dung tai khoan 1a bac si hodc y ta phan mém di dén trang cha hé théng,
tai day bac si hoac y ta thuc hién cac chirc nang:
— Kiém tra ma thé bénh nhan:
+ Néu 12 ma thé cii cho phép truy xuit cac thdng tin bénh nhan trén giao dién hién
thi thong tin nhu ho tén, ngay sinh, gidi tinh, dia chi, sé dién thoai, s bao hiém.
+ Néu 1a ma thé méi s& chuyén dén giao dién dang ky thong tin bénh nhan, tai day

cac trudng thdng tin ma the, ho va tén, dia chi, gidi tinh, sé dién thoai, s bao hiém vy té
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duoc nhap va cap nhat trén co so di liéu. Khi nhap xong s& hién thi lai thong tin vira
dang ky trén giao dién hién thi théng tin bénh nhan.
— Tim kiém bénh nhan: béac si hoic y ta c6 thé tim kiém bénh nhan théng qua ma

thé hoic tén, tién hanh cap nhat hoic x6a thong tin bénh nhan va luu lai trén co sé dir

< Bit dau )
N
Y

Nhap ngudi dung
va mat khau

liéu.

Hién thi thong tin
bénh nhan

Tim kiém bénh nhan

v

i s Nhip tén bénh 4L
Kétnoi véi phan clmg nhén hodic quét thé l
f T Cap nhat thong tin tha -
Quét the R T Thémdon | [ Hién thi lich su
01 Lich sir khdm bénh % . , A
thudc méi kham bénh
Thé cii Thém két qua
Hién thi lich st khim bénh xét nghiem
mbi
b
Nhap thong tin - + - -
bénh nhan Hién thi don thuoc va két
T qua xét nghiém
+‘ < A 4
)l
Hién thi thong tin A
bénh nhan ‘ Return >

Két thuc

Hinh 3.16: Luu dé gidi thugt
>Trong giao dién hién thi théng tin bénh nhan:
— Néu tai khoan dang diang nhap 1a bac si cho phép béc si di dén giao dién lich sir
kham bénh, xét nghiém hoac giao dién thém don thudc mai. Tai giao dién lich str kham
bénh, xét nghiém bac si c6 thé xem dugc chi tiét don thude di cip ciing nhu két qua xét

nghiém cua bénh nhan d6. Tai giao dién thém don thudc, béc si co thé cip don thudc
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méi cho bénh nhan. Ngoai ra, con co thé thém két qua xét nghiém mai trong giao dién
xét nghiém.

— Néu tai khoan dang ding nhap 1a y ta cho phép y ta chi xem duoc lich st kham
bénh va xét nghiém, khong xem duoc don thube va két qua xét nghiém caa bénh nhan
do.

b. MO0 ta tirng chirc nang giao dién

— Piing nhap vao hé thong: dang nhap véi tén va mat khau ngudi ding, xac

thue nguoi ding va phan quyén dugc mé ta trong Bang 3.7.

Bang 3.7: Chac nang dang nhap

Tén chirc nang Ping nhap hé théng

M6 ta/muyc dich | Pay la chitc ning dau tién cia phan mém. Cho phép bac si hoic

y t4 dang nhap vao trang cha cia phan mém

Luong su kién Ping nhap vai tai khoan c6 quyén | Bang nhap véi tai khoan

han 1a bac si c6 quyén han lay ta

Puoc phép toan quyén sir dung tat ca | Bi gigi han mét s6 tinh

cac tinh ning trong phan mém nang trong pham mém.

— Kiém tra ma thé ciaa bénh nhan: so sanh ma thé bénh nhan khi phan ciing gui
két qua ma the dén giao dién vai ma thé trong co so dir liéu. Sau d6 xac dinh ma the 1a
méi hay cii dé tién hanh xir ly su kién duoc md ta trong Bang 3.8.

Bang 3.8: Chuc ning kiém tra ma thé

Tén chic ning Kiém tra ma thé

M0 ta/muc dich | Két néi véi Arduino qua cong COM tir may tinh dé doc gia tri
ma thé va hién thi lén textbox cua phan mém, tir gia tri ma thé
do, tién hanh so sanh véi gia tri ma thé duge luu trong co so dir
liéu bénh nhan dé xac dinh xem do6 1a bénh nhan mai hay bénh

nhan cu.

Yéu cau tién quyét | Phan mém phai két ndi dugc véi Arduino théng qua cong COM

Ludng su kién M43 thé mai M4 thé cii

- Hién thi ra Form dang ky thong | - Hién tri cac thong tin co ban

tin cho bénh nhan d6 cua bénh nhéan trén Form

— Hién thi théng tin bénh nhan: truy xuit cac thong tin co ban bénh nhan lén
giao dién va thuc hién cac su kién dugc mo ta trong Bang 3.9.
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Bang 3.9: Chic ning hién thi théng tin bénh nhan.

Tén chirc ning Hién thi thdng tin

M0 ta/muc dich | Hién thi 1én thong tin co ban: ho tén, ngay sinh, dia chi, s6 dién
thoali, gigi tinh, ma thé RFID cung véi hai tinh nang la xem lich sir

kham bénh, xét nghiém va thém don thudc mai cho bénh nhan.

Ludng su kién | Lich sir kham bénh, xét nghiém Pon thudc méi

— Nhip théng tin bénh nhan méi: Tién hanh nhap, luu cac thong tin co ban cia
bénh nhan 1én co s¢ dir liéu va xir ly cac su kién dugc mo ta trong Bang 3.10.

Bang 3.10: Churc nang nhap thong tin bénh nhan maéi

Tén chirc nang Thém thong tin bénh nhan

M0 ta/muc dich Nhép cac truong thong tin co ban bénh nhan: ho tén, ngay
sinh, dia chi, giéi tinh, sé dién thoai, s6 bao hiém y té (néu

cd) va cap nhat trén co so dir liéu caa bénh nhan.

Yéu cau tién quyét Thong tin bénh nhan duoc thém phai duoc cap nhat trén co
so dir liéu
Luong su kién Thém thong tin Hién thi

- Tién hanh thém thong tin bénh | - Hién thi théng tin bénh

nhan da nhap 1én co sé dir licu | nhan da cap nhat.

— Lich sir kham bénh, xét nghiém: hién thi lich sir khdm bénh va két qua xét
nghiém theo ngay cta bénh nh&n vgi ma thé twong ung va xu ly cc su kién dugc mo ta
trong Bang 3.11.

Bang 3.11: Chirc nang lich si kham bénh, xét nghiém

Tén chuc ning Kiém tra ma thé

- Béi chiéu va hién thi cac truong théng tin théng qua ma thé tir 3
bang co s& dir li¢u ra hai bang thong tin:

- Bang lich sir kham bénh: hién thi ho tén, ngay kham, chan doan,
i bac si kham, s6 toa thudc.

M0 ta/muc dich _ ) _ P A o _
- Bang lich st xét nghiém: hién thi ho tén, ngay xet nghiém, ky
thuat xét nghiém, loai xét nghiém, bac si, chan doan sau khi xét

nghiém, ma xét nghiém.
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S6 toa thudce M4 xét nghiém

- Khi nhap vao hién thi 1én | - Khi nhip vao hién Ién két qua xét
don thudc da cap cua bénh | nghiém bénh nhan, néu 1a xét nghiém
Ludng su kién | nhan. hinh anh: hién thi anh xét nghiém.

- Néu quyén han la Nurse | - Néu quyén han Ia Nurse thi khéng
thi khong dugc phép xem | dugc phép xem két qua xét nghiém

toa thudc cua bénh nhan | cia bénh nhan

—Pon thudc méi: hién thi cac thdng tin can thiét bénh nhan, tai day bac si s& nhap
tinh trang bénh, cap thudc cho bénh nhan va xt Iy su kién duoc mé ta nhu Bang 3.12.

Bang 3.12: Chirc niang nhap don thudc moi

Tén chirc nang Pon thudc maéi

Dwa vao ma thé RFID, ta lay cac trudong thong tin co
ban ho tén, gi6i tinh, dja chi, s6 bao hiém y té tir bang co
M6 td/muc dich s& dit ligu Patient va hién thj 1én Form va béc si c¢6 thé
thém cac truong thong tin: tén bac si, ngay cap don

thudc, loai thudc va sb toa.

Sau khi nhap cac truong thong tin dugc cap nhat trén co

Ludng su kién . -
ong sw ke so dir liéu Prepcription.

Két qua xét nghiém méi: hién thi théng tin can thiét cia bénh nhan, tai day bac
s nhap ki thuat xét nghiém, chan doan, mé ta hinh anh, két luan sau khi xét nghiém va
xu ly su kién dugc mo ta nhu trong Bang 3.13.

Bang 3.13: Chirc nang thém két qua xét nghiém

Tén chirc nang Pon thudc maéi

— Dya vao ma thé RFID, ta lay céc truong thong tin co
ban ho tén, gigi tinh, tudi tir bang co s dit liéu Patient
A va hién thi 1én Form va béc si c6 thé thém céc truong
M©6 ta/muc dich . , ) _ X
thong tin: tén bac si, chan doan, k¥ thuat xét nghiém, mo
ta hinh anh va két luan sau khi xét nghiém cho bénh nhan

va luu cac thong tin da nhép 1én co s¢ dir ligu.

Thém hinh anh xét nghiém.

Ludng su kign - _
Luu hinh anh xét nghiém Ién co so dir liéu.
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—Pon thude da cap: hién thi don thudc ma bac si dd cap cho bénh nhan theo ngay,
dugc mo ta trong Bang 3.14.

Bang 3.14: Chic ning hién thi don thubc da cip

Tén chirc nang Don thudc da cip

Dua vao ma thé RFID, sb toa thudc ta lay cac trudng
i thong tin ho tén, dia chi, gidi tinh, s bao hiém y té, bac
M6 ta/muc dich . . _ _
sT kham, ngay cap don thuoc tir hai bang co so dir liu

Patient, Prepcription va hién thi théng tin 1én Form

— Két qua xét nghiém: Xem két qua xét nghiém theo ngay caia bénh nhan va xu
ly céc su kién dugc mé ta trong Bang 3.15.

Bang 3.15: Chirc ning két qua xét nghiém

Tén chuc ning Két qua xét nghiém

Dua vao ma thé RFID, k¥ thuat xét nghiém va loai xét

nghiém (hinh anhhoac thanh phan) lay théng tin: ho tén,

M6 ta/muc dich ,
giai tinh, tuoi, dia chi bac si chi dinh tr hai bang co s¢
dix liéu Patient va TestResult va hién thi trén Form
Néu xét nghiém I hinh anh

Ludng su kién Hién thi hinh anh xét nghiém cling voi ngay xét nghiém

cua bénh nhan

— Bang tra ciru théng tin bénh nhan: cho phép tim kiém, chinh sira, x6a, cap
nhat cac thong tin co ban cua bénh nhan, dugc mé ta trong Bang 3.16

Bang 3.16: Bang tra ctu thong tin bénh nhan

Tén chirc nang Tra ctru thong tin bénh nhan
A Hién thi bang cac thong tin co bang bénh nhan, cé thé
M0 td/muc dich o o o .
tim kiem thong tin bénh nhan khi theo hang trong bang
Néu xét nghiém 1 hinh anh
Ludng su kién Hién thi hinh anh xét nghiém ciing vai ngay xét nghiém

cua bénh nhan

— Cap nhat ma thé méi: trudng hop bénh nhan mét thé va can cap nhat lai ma thé

cli dd mét, dugc mo ta trong Bang 3.17.
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Bang 3.17: Cap nhat mé thé mai

Tén churc nang Cép nhat ma thé mai
Mo ta/muc dich Thay thé ma thé cii ctia bénh nhéan bé“tng mot ma thé maéi
Luéng su kién Cap nhat ma thé mai va luu lai trén co sé dir licu

3.4. THI CONG HE THONG
3.4.1. Thi cong board mach
Céc budc thi cong phan cing
— Mach in duoc thiét ké trén phan mém Altimum 20.1.7
— Thyc hién thi cdng mach va tién hanh thi céng board mach.
— Sau khi thi cong s& dung dong hd dé kiém tra ngd vao, ngd ra, thdng mach va ngan
mach dé xem c¢6 15i trong ldc thuc hién hay khong.
> Mach diéu khién

So d6 bé tri linh kién cia mach

@ RFID G

00000000

-~

o o

2 xp ARDUINO
= NAND

¥

v3.e
GRAVITECH.US
X

Hinh 3.17: So' d6 bo tri linh kién czzia mach chinh
Trong Hinh 3.17, so d6 bao gom: & trung tdm la noi gin board mach Arduino
Nano, Mot jump 8 chan cho phép két ndi véi Module RFID va duoc danh dau bang tén
“RFID”, mot jump 4 chan & bén phai cua mach cho phép két ndi véi véi Oled 12C va
duoc danh diu bang tén “I2C”, jump 4 chan & bén trai cia mach dé két ndi voi mach

phu gdm 2 con dién tré véi 2 led va 1 buzer nhu trén Hinh 3.18.
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@0
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Hinh 3.19: So' @6 mach in

Hinh 3.19 13 so 6 mach in 16p duéi dung dé ui 1én board dong dé 1am mach cho hé

théng.
> Thong ké linh kién sir dung trong hé théng:
Bang 3.18: Danh sach céac linh kién

STT Tén linh kién Giatri | S6 luong Chu thich
1 | Module Arduino Nano 01
2 | Module MFRC522 3.3V 01
3 | OledI12C 5V 01 Loai 0.96 inch
4 | bién tro 330Q2 02
5 | Leddon 5V 02 Mau vang, mau do
6 | Buzzer 5V 01
7 | Day Bus 03 02 day 4 chéan, 01 day 8 chén
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Trong Bang 3.18 thong ké nhitng linh kién can thiét duoc sir dung trong mach dé
hoan thanh phan cing.
3.4.2. Lap rap va kiém tra

Sau khi d4 hoan thanh viéc v& mach in, thuc hién Ip rép linh kién va han linh kién
1én board kiém tra mach néu cé van dé thi tién hanh xu ly.

Test mach va kiém tra:
— Dung d6ng ho kiém tra théng mach hay ha mach.
— Két ndi véi may tinh: Két néi may tinh véi Arduino thdng qua cong USB, ¢6 thé kiém
tra truc tiép bang phan mém lap trinh cho Arduino 1a Arduino IDE.
— Néu nhu két ndi thanh céng, s& xuat hién dong: “Port: COM3”. C6 nghia la d két ndi
thanh céng Arduino véi may tinh thong qua cong COM3 nhu trong Hinh 3.20.

Beoard: "Arduino Mano" b}
Processor: "ATmega328P (Old Bootloader)" H
Port: "COM3" 3

Get Board Info
Hinh 3.20: Két néi Arduino véi may tinh thong qua cong COM3

— Két ndi mach chinh vé&i mach phu: Két ndi 2 mach véi nhau théng qua céc day bus.
— Két nbi vai khdi dix lieu: Két néi Module MFRC522 theo so 6 mach nguyén ly, sau
d6 kiém tra dén mau dé bao ngudn trén MFRC522 xem c6 hoat dong khong, diing code
mau va sir dung Serial Monitor ¢ sin cia Arduino IDE dé kiém tra hoat dong cua
Module MFRC522.
— Két ndi vé&i khdi hién thi: Két ndi voi Arduino theo so dd nguyén ly théng qua
Connector 4 chan.
3.4.3. Thi cong m6 hinh

Sau khi da két ndi phan ctng, ta két ndi véi may tinh théng qua cong USB, nhur
vay ta dd duoc mot md hinh hoan chinh. Sau d¢, tién hanh Iap trinh cho Arduino, xay
dung phan mém quan 1y va co s& dit liéu.
3.4.4. Lap trinh phan mém cho may tinh

Giao dién 12 noi hién thi thdng tin bénh nhan khi di xac thuc ma thé vai co so dir
liéu ciia bénh nhan d6. Giao dién duoc tao bang phan mém Window Form dugc viét trén
ngdn ngir C#. Qué trinh thiét ké giao dién gom céc budc:

Buéc 1: Click chuot chon Create a new project nhu trong Hinh 3.21
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Visual Studio 2019
Open recent Get started

P
él Clone or check out code

Get code from an online repository like GitHub

1 HOSpItal Management Sysem.sin 31/UI LUV 22,05
] . . ¥ or Azure DevOps

D:\Project_hopital\Hospital-Management-System-master

q HospitalManagementSystemCSharp.sin 31/05/2020 22:51 Open a project or solution

A \HAchr M G #H I M Ce C . . . -
D:\..\HospitalManagementSystem_C#\HospitalManagementSystemCSharp Open a local Visual Studio project or sln file

ﬁi Project_hopital 31/05/2020 0751
D\
Open a local folder
'1 Nhapmathe.sin 28/05/2020 13:57 Navigate and edit code within any folder

DAInterface\APP_SEARCH\Nhapmathe

ﬁi Code Visual 27/05/2020 14:34

D:\DO_AN_TOT_NGHIEP\Doanthamkhao\Code chuong trinh Create Lli prOJECt

Choose a project template with code scaffolding

'1 Learn_winform.sin 27/05/2020 13:10 to get started

DA\Interface\Learn_winform
] Connec_arduino.sin 27/05/2020 09:00
Hinh 3.21: Tao project mgi trén Visual Studio 2019

Buéc 2: Ta chon tng dung Window Forms App dé xay dung giao dién va sau d6
bim next nhu Hinh 3.22.

Create a new project

Recent project tem pIates All languages - All platforms - Console

‘ Setup Project ﬁ' Console App (NET Core)
A project for creating a command-line application that can run on NET Core on

) Windows, Linux and MacOS.
Windows Forms App (NET Framework)

F#  Windows  Linux  macOS  Console

[ console App (NET Framework) )
CMake Project

M Build modern, cross-platform C++ apps that don't depend on sln or voxproj files.
[ console App (NET Core)

C++  Windows  Linux  Console

F-J- Makefile Project
) Bring your own build system to compile C++.

C++  Windows  Desktop  Console  Library

Hinh 3.22: Ung dung viét giao dién Window Form App
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Buéc 3: Sau khi nhap cac thong tin tén ng dung, thu muc luu trir (nhu trong Hinh
3.23), giao dién hién thi 1én nhu Hinh 3.24.

Configure your new project

Windows Forms App (.NET Framework) ¢  Windows  Deskiop
Project name
WindowsFormsApp2
Location
Di\Interface
Solution name ®
WindowsFormsApp2
|:| Place solution and project in the same directory
Framework

NET Framework 4.7.2

Hinh 3.23: Chinh swra tén project va vi tri luu trir cua project

Hinh 3.24: Form lgp trinh giao dién trong Visual Studio Code

Buwéc 4: Thuc hién 1ap trinh tng dung C# trén nén tang Window Form.
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Ung dung Window Form App: 1a tng dung hién thi giao dién véi ctra s6 d6 hoa
hd tro kéo tha céc control bang thanh cong cu Toolbox 18n cira s6 Form. Céc Control s&
tu sinh ma code C#, ta c6 thé tly chinh cac kich thuéc mau sac va cac chuc nang xtr ly
sy kién trén chudt va ban phim trén thanh cong cu Properties ciia mdi Control.

Sau khi tao duoc ttng dung tao giao dién trén Visual Studio Code ta tién hanh thiét

ké cac cac chirc ning cho giao dién nhu Hinh 3.25.

Century Gothic, 10.2pt

Hinh 3.25: Kéo thd cdc Control dé tao chirc ning giao dién
Buwéc 5: Bién dich va chay chuong trinh
Khi hoan thién giao dién vé mat thiét ké va xir Iy su kién ta tién hanh bién dich va
chay chuong trinh ta chon Start. Néu trong qué trinh chay chwong trinh ta can chinh lai

c4c thiét ké hay cac su kién ta phai bién dich lai code cho chwong trinh.
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Chwong 4. KET QUA, NHAN XET VA PANH GIA

4.1. KET QUA
4.1.1. M6 hinh phén cirng

Sau khi kiém tra va két n6i cac khdi, cac thiét bi lai voi nhau, ta duge mé hinh nhu
Hinh 4.1:

|y

I z XIN MOI
Khoi hién thi ! QUET THE:

—— —p—

Hinh 4.1: M6 hinh hoan thanh thyc té
Khi cac khéi duoc két ndi va nap code cho vi didu khién s& duoc két qua nhu sau:
— Pi doc duge ma thé véi khoang cach nim trong khoang 3cm va hién thi 1én
OLED nhu trong Hinh 4.3.

— Gui duge ma thé 1én phan mém may tinh.

XIN MOI
QUET THE:

— — —p—

R

Hinh 4.2: V; tri quet thé Tag
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Thé Tag dugc dit nhu trong Hinh 4.2 dé khéi doc thé ngay bén dudi thu duge dir

li¢u va chuyén dén Arduino guri ma thé 1én may tinh.

UID:
369015143

The tiep))

|
Hinh 4.3: Két qud hién thi 1én OLED

4.1.2. H¢ thong phin mém

Sau khi hoan thanh cac chiic nang ciing nhu chinh chu vé mit giao dién cho phan
mém trén Visual Studio, s& tién hanh dong goéi phan mém thanh file.msi dung dé cai dat
cho cac may tinh khac ma khong can cai Visual Studio.

Buéc 1: Cai dat extendsion Microsoft Visual Studio Installer Projects nhu trong
Hinh 4.4.

Manage Extensions
b Installed Most Downloads =

<) @rllic= GitHub Extension for Visual Studio
A Visual Studio Extension that brings the GitHub Flow into Visual

P Visual Studio Marketplace e -
Studio.

P Updates (1)
P Roaming Extension Manager feode) CodeMaid

CodeMaid is an open source Visual Studio extension to cleanup and
simplify , C++, F#, VB, PHP, PowerShell, R, JSON, XAML, XML,...

ReSharper

The legendary .NET productivity tool: find and fix errors and code

smells; navigate and refactor; run unit tests and write guality code f...
ALEL

Microsoft Visual Studio Installer Projects @
This official Microsoft extension provides support for Visual
Studio Installer Projects in Visual Studio.

m Microsoft

Visual Assist

Productivity tool for C/C++ and C# that improves IDE features

related to navigation, refactoring, code generation, and coding assi...
Trial

Indent Guides

Adds vertical lines at each indent level.

SQLite/SQL Server Compact Toolbox
1 2 3 4 5 »

Hinh 4.4: Cai dat extention

Buwéc 2: Tién hanh tao project méi duge mé ta nhu trong Hinh 4.5,
Click chudt phai vao file giao di¢gn=>Chon Add=> Chon New Project => Chon
Setup Project => Next=>Dit tén cho Project va chon ndi luu tri=>Nhan Create dé tao

project.
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o~

Ctrl+5Shift+B

Clean Solution

Analyze and Code Cleanup

Batch Build

Configuration Manager...

Manage NuGet Packages for Soluti
estore NuGet Pac

Mew Solution Explorer View

culate Code Metrics

MNew Project... Add

ng Project... Add Solution to Source Control...

ng Web Site...

Hinh 4.5: Tqo project mgi

Buwére 3: Tai project méi dugc tao, click chudt phai gitra man hinh=>Chon Project

Ouput=> File chura trong file cai dit dugc tao ra nhu Hinh 4.6.

cs [Design] Infomation_OldPatient.cs [Design] Main_Form.cs [Design]

File System (AppBenhNhan) # X RFID_ENTERCAR

B File System on Target Machine Name
23 Application Folder SBouncyCastle.Crypto.dil Assembly
3 User's Desktop SGoogle Protobufdil Assembly
£ User's Programs Menu aitexsharpl Assembly
2K4os.Compression.LZ4dl Assembly
SKdos.Compression.LZ4 Streams.dl Assembly
SKdosHashooHashdil Assembly
SMicrosoft Win32 Primitivesdll Assembly
aMySql.Datadll Assembly
Snetstandard.d Assembly
(ZPrimary output from APP_DOANTOTNGHIEP_VERSIONZ (Active) ~ Output
SRenci.SshNetdll Assembly
SSystem. AppContextdll Assembly
3System Buffersdll Assembly
asystem.BuffersDLL Assembly
asystem.Collections.Concurrentdll Assembly
asystem.Collections.di Assembly
2System.CollectionsNonGaneric.dl Assembly
3System.Collections.Specialized.dll Assembly
25ystem.ComponentModel. Annotations.dil Assembly
asystem.ComponentModel.dil Assembly
aSystem ComponentModel EventBasedAsync.dil Assembly
2System.ComponentModel Primitives.d Assembly
3System.ComponentModel TypeConverter.dil Assembly
2system.Cansaledl] Assembly
2System.Data Common.d Assembly
aSystem.Diagnostics Contracts.dll Assembly
2System.Diagnostics Debug.dll Assembly
3System.Diagnostics Debug.dll
5 Susrem Diannostics Fils\ersinninto il

Hinh 4.6: Tao ra cdc file cho file cai dat

Buérc 4: Click chudt phai vao app cai dat di dugc tao => Chon Buid dé phan mém
chay tién trinh tao ra file cai dat setup.exe, sau khi chay xong sé dugc folder cai dat chtra

file .msi va file .exe nhu Hinh 4.7.
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DO_AN_TOT_MNGHIEP > APP_DOANTOTNGHIEP_VERSION3_LE TRINH_TRINH > AppBenhNhan Debug

Name . Date modified Type

|§"l AppBenhNhan.msi
@ setup.exe

Hinh 4.7: Cadc file cai dat chira trong forder cai dat
Co duge file .exe 1an luot thuc hién céc tién trinh cai dat nhu cac ph?m mém thong
thudng. Sau d6 tién hanh két néi mo hinh v6i may tinh va chay phan mém da duoc cai
dat trén may tinh
Pau tién giao dién dang nhap hién 1én, nguoi dung nhap cac thong tin ngudi ding

va mat khau tir ban phim dé di vao giao dién chinh nhu Hinh 4.8.

Hinh 4.8: Giao dién ddng nhdp hé thang
Khi dang nhap thanh céng, giao dién chinh hién lén nhu Hinh 4.9, chon vao menu

Bénh nhén sau d6 Click Kiém tra thé s& xuat hién giao dién nhu Hinh 4.10.

s Trang chl

BENH NHAN

KIEM TRA THE
TIM KIEM BENH NHAN

Hinh 4.9: Giao dién chinh
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Giao dién két ndi xuat hién, mudn két ndi voi phan cing phai lwa chon cong COM
dé phan mém c6 thé nhan dit liéu ID. Sau d6 Click “Két ndi” dé giao dién két ndi véi
phan ctng, va nhan gia tri RFID trén Textbox Ma thé khi ta tién hanh quet thé trén mo

hinh.

Vui long nhdap ma the

Chon céng || -

Ma the

K&t néi/Ngat két noi

Hinh 4.10: Giao di¢n kiém tra thé
Khi quet thé, 6 Textbox ma thé nhan ma thé tir phan cling va so sanh véi co so dir
liéu, xem ma thé da dugc luu trén co s¢ dir li¢u hay khong. Néu 12 ma thé di duoc luu
s& chuyén sang giao dién thong tin bénh nhan gdm cé cic thong tin co ban nhu trong

Hinh 4.11.

Ma thé 2442090042 | L ,J
Lich s bénh nhan ’
Ho va tén [ L& Anh Tuan | |
Dodn thuéc
Ngay sinh 26-10-1997 <
Két qua xét nghiém i
bia chi Huyén Ham Thuan Bac, Tinh Binh
Thuan S
pién thoai 0963875228
Phai Nam
SV4796525555544
S6 BHYT

Hinh 4.11: Giao dién théng tin vai ma the da duoc luu trong co so dir liéu
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Lich stf bénh nhan M& thé 2442050042

S6 lan kham: 3

Kham bénh
Ngay kham Ho va tén Chan doan Bac si S6 toa

N >7/07/2020  [EYNTURED Phat ban do Quach Phi Thanh 2707105728
20/05/2020 Lé Anh Tuan Cam cam Quach Thanh Danh 2005085641
21/10/2019 Lé Anh Tuan RAGi loan tiéu héa Luu Khai Huyén 2110102032

S6 [an xét nghiém : 2

Xét nghiém

:gzylé;;ét Ho va tén Xét nghiém Chan doan Bac si Ma xét nghiém
05/09/2015 LEé Anh Tudn Mri Viém man ndo L& Hoa Mai M050920502304

01/08/2015 Lé Anh Tudn Ct Chan thuong s... Mac Van Ba C010815020060

Hinh 4.12: Giao dién lich siz bénh nhan

Tai giao dién thong tin bénh nhan, ta c6 ba menu lya chon la: Lich st bénh
nhan va Pon thudc va Két qua xét nghiém. Khi nhip vao Lich sir bénh nhan s&
hién thi s 1an kham, xét nghiém, ngay kham, ngay xét nghiém va cac thong tin di kém

nhu Hinh 4.12.

=< Bénh vién LAT Rfid core 24

(0L R Ry T T

Toa thuoc
Hova Tén Lé Anh Tudn Tudi: 23 Phai Nam
BHYT SV4796525555544 Béitiong: BHYT Nang Kg

Bia chi Huyén Ham Thudn Bac. Tinh Binh Thuan

Chén doan Cam cum

Hoat chat, Biét dudc
STT  Thudc khang sinh
Thudc x5 mii
Thudc ho

Toa cap ngay 20-05-2020

Luu y
BS Quéach Thanh Danh
- Bénh nhén khém hai phéng khdm
trd Ién STT dugc tinh STT cudi cang.
- Do thubc c6 gid tri trong ngay.
- Bénh nhén téi khdm nhd mang theo toa thudc.

Hinh 4.13: Giao di¢n toa thusc
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Trong giao dién lich st bénh nhan:

— Click vao sb toa thudc giao dién s& chuyén sang giao dién toa thudc ma bénh
nhan da duoc cdp trong ngay hom d6 nhu Hinh 4.13. Tai giao dién toa thudc, bac si
xem dugc cac thong tin co ban bénh nhan nhu tén, tudi, gi6i tinh, dia chi va hai trudong
thong tin quan trong 1a chan doan va thudc da cap cho bénh nhan.

— Click vao ma xét nghiém, giao dién s& chuyén sang két qua xét nghiém ma bénh
nhan d4 xét nghiém trong ngay hom dé nhu Hinh 4.14. Tai giao dién két qua xét, bac si
xem dugc cac thong tin co ban bénh nhan nhu tén, tudi, gi61 tinh, ma thé va cac truong
thong tin khac 1a k¥ thuat xét nghiém, chan doan, mé ta hinh anh va két luan tir anh chup
cua bénh nhan. Khi Click vao Image thi giao dién két qua hinh anh xét nghiém hién 1én

nhu Hinh 4.15.

Mathé 2442090042

Két qua xét nghiém

Ho vatén: Lé Anh Tudn Ngay sinh: 1997 Phai: Nam
Ky thuat:  Mri Bac si chi dinh: L& Hoa Mai Ngay chup: 05-09-2015
Chan doan: Viém man nao ID: M050920

M6 ta hinh anh

-Khéng thay bat thudng hinh dang ban c3u dai ndo hai bén

-Hinh dang va tin hiéu cac casut ric hanh, cdu, cuéng ndo va ban cau ti€u ndo bén trong
gidi han binh thudng.

-C3u tridc dudng gilr khéng di léch. N3o that khéng bi chén ép.

-Khdéng thay bat thudng ciac mach mau ndi so

-Khoéng thay bat thudng xuong xoang hép so

K&t luan

Hinh 3anh Mri so ndo binh thudng

Hinh 4.14: Giao dién két qua xét nghiém
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Hinh 4.15: Giao dién anh xét nghiém

Khi nhap vao Pon thude sé& hién thi giao dién thém don thudc méi nhu Hinh 4.16.

[ N 2442090042
BM“ DE) Bénh vién LAT
- <1
TOA THUGC
Ho vatén: Lé Anh Tuan Tudi : 23 Phai Nam
M3 BHYT : SV4796525555544 Déi tuong: BHYT N3ng: kg
Dia chi : Huyén Ham Thudn Béc, Tinh Binh Thudn
Chan doan :
(Hoat chét) Biét dudc
Luuy Toa thudc c3p ngay 12 thang 08 nam 2020

- Bénh nhan kham hai phong kham

trd lén STT dugc tinh STT cudi cung. Bac si digu tri
- Bon thudc cé gia tri trong ngay. B
- Bénh nhan tai kham nhé mang theo toa thudc.

Bac si

Thém In

Hinh 4.16: Giao dién thém don thuéc méi
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Trong giao di¢n thém don thuéc méi, hién thi thong tin bénh nhan: ho va tén, tudi,
mi, bao hiém y té, dia chi. Tai day, bac si tién hanh nhap cac thong tin: chan doan, loai
thudc sé cép cho bénh nhan, tén bac si. Sau d6 nhin nht thém nhiing truong dit liéu vura
duogc nhap s€ dugc luu trén co so dir lidu.

Khi nhan viao Két qua xét nghiém s& hién thi giao dién thém két qua xét nghiém

ma&i nhu Hinh:

K&t qua xét nghiém

Ho va tén L& Anh Tudn Tudi 23 Phéi Nam
Chan doén | ‘ D
M6 ta hinh anh
Keét ludn
‘ |

Hinh 4.17: Giao di¢n thém két qud xét nghiém méi
Trong giao dién thém két qua xét nghiém méi, hién thi théng tin bénh nhan: ho va
tén, tudi, tudi, gidi tinh. Tai ddy, bac si tién hanh nhap cac thong tin: chan doan, k¥ thuat
x€t nghiém, mo ta hinh anh, két luan tén bac si. Sau d6 nhan nat Luu nhiing truong dir
liéu vira dugc nhap s€ dugc luu trén co s¢ dir liéu. Khi luu thanh cong bac si tién hanh
nhan vao nat Thém hinh anh dé di dén giao dién thém hinh anh xét nghiém nhu trong

Hinh 4.18.

BO MON PIEN TU CONG NGHIEP - Y SINH 51



CHUONG 4. KET QUA, NHAN XET VA PANH GIA

chonnt

Hinh 4.18: Giao di¢n thém hinh anh xét nghiém
Tai day, bac si chon anh vira xét nghiém va luu lén co s¢ dir liéu cho bénh nhan
qua hai nat nh&n Chon anh va Luwu anh
Khi quet thé véi ma thé 1a ma thé méi, giao di¢n dang ky thong tin bénh nhéan hién
1én. Tai day s€ nhap cac thong tin co ban cia bénh nhan va cép nhét trén co s¢ dir liéu
nhu Hinh 4.19 va Hinh 4.20. Cap nhat thong tin bénh nhan 1én co s& dit liéu bang cach
Click Thém. Sau khi da cap nhat thanh cong, Click vao Hién thi thi giao dién thong tin

hién 1én sau khi léy thong tin bénh nhan da dugc cap nhat nhu Hinh 4.21.

PDANG KY THONG TIN BENH NHAN

M3 the [215254:5 | Upload
Ho va tén | ‘

Ngay sinh  13020-08-12 B~ |

Pia chi

Gigitinh O Nam O N

S6 dién thogi ‘

. B e A T

Hinh 4.19: Giao dién dang ky thong tin bénh nhan mgi
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PANG KY THONG TIN BENH NHAN

— Upload
M3 thé | 1218494152 |
Ho va tén | Tran Thi Than Thudc |
Ngay sinh 1998.08-09 -]
Rfid_tag Full_name Birthday Address Pho
. > Nguyén Ba... 06/09/1998 |Huyén Ha... 038
bia chi Thi trén Ba Td, Huyén Ba Tg,
Tl‘n'h Quéng ngi b ‘ 1218494152 |Tran Thi T... 09/08/1998 Thi tran B... 0894
2121527842 |Lé Lac Ng... |[15/08/1998 |Huyén Can...|0984
2442090042 |Lé Anh Tudn |26/10/1997 |Huyén Ha... |096]
369015143 |Lé ThilLé... |29/07/2020 |Qudn 9, T... |098]1
Gidi tinh O Nam ® NiF :
S5 dién thogi 089653214 |
< >

ol e ] [ wew

Hinh 4.20: Nhdp va cdp nhat thong tin bénh nhan mei

Ma thé 1218494152
Lich si&¥ bénh nhan
Ho va tén Tran Thi Than Thudc
Don thudc
Ngay sinh 09-08-1998
Két qua xét nghiém
Dia chi Thi trén Ba To, Huyén Ba To, Tinh
Quang Ngai
bién thoai 089653214
Phai NI
_ SV19874562
SG6 BHYT

Hinh 4.21: Hién th; thong tin bénh nhan vira mai nhap
O giao di¢n chinh, chon chirc nang tim kiém bénh nhan tir menu Bénh nhan nhu
Hinh 4.22, hién thi giao dién tim kiém bénh nhin nhu Hinh 4.23, tai day c6 thé tim
kiém thong tin bénh nhan khi nhap tir khoa tén hodc ma thé trén Textbox tim kiém, déng

thoi c6 thé cap nhat va xoa thong tin bénh nhan véi “Cap nhat” va “Xoéa”.
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BENH NHAN

KIEM TRA THE
TIM KIEM BENH NHAN

bia chi Chon anh

Ho vatén

Ngay sinh Giditinh
06/09/1998 Huyén Ham Thua... | 03838256400 Nam SV5569899897455 ’.
Tran Thi Thén Thi... | 03/08/1998 Thitrén Ba To, H... | 056988896 Nii

53 dién thoai S5 bao hiém

Nguyén Bing Hiu

1218494152

2121527842 L& Lac Ngé Thu 15/08/1998 Huyén Cén Gid, th... | 098445688 Nam 578965413212
2442050042 L& Anh Tudn 26/10/1997 Huyén Ham Thua... |0963875228 Nam 5V4756525555544
369015143 L& Thi L& Trinh 29/07/2020 Quan 9, Thanh ph... | 0985321456 NG

Hinh 4.23: Giao dién tim kiém bénh nhan

Phan mém sau khi hoan thién phan mém da dat dugc céac két qua:
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— Chirc nang: cac chirc ning dap ng cac yéu cau dé ra, cac chirc ning thao tac don
gian va dé dang sir dung.

— Qua céc chtc nang da thuc hién, phan mém d3 quan 1y:

+ Thong tin co ban bénh nhan: ma thé, ho va tén, ngay sinh, dia chi, sb dién thoai,
hinh anh, gi6i tinh, s6 bao hiém y té.

+ Pon thudc cua bénh nhan véi cac trudong thong tin: ngay kham, bac si kham,
chan doan, thubc da cép.

+ Két qua xét nghiém ctia bénh nhéan véi cac truong thong tin: ngay xét nghiém,
hinh anh xét nghiém, chan doan, mo ta hinh anh, két luan, chan doan, bac si chan doan.
4.1.3. Phan quyén hé thong

Pé mot hé théng hoat dong c6 tinh bao mat cao thi h¢ théng do6 phai dugc phan
quyén. Hé thdng nay d3 duoc phan quyén theo hai cip, bao gom:

— Béc si: Thuc hién duoc tit ca cac tac vu co trong hé théng bao gém thay doi
thong tin co ban cua bénh nhan, thém hodc x6a bénh nhan, tim kiém bénh nhan, thém
don thudc mai va dic biét co thé xem lai lich stir kham bénh gém s 1an kham bénh va
s6 1an xét nghiém ciing nhu 14 xem dugc don thude va két qua xét nghiém da dugc cap
va kiém tra trudc do.

— Y ta: Thyc hién duoc céc tac vu co trong hé thong bao gdm thay d6i thong tin co
ban ciia bénh nhan; thém hodc x6a bénh nhan, tim kiém bénh nhan va c6 thé xem lai
lich sir khdm bénh gom sd 1an kham bénh va sb 1an xét nghiém. Tuy nhién y ta khdng
dugc cip quyén thém don thuéc méi va khong thé xem lai don thude cii cling nhu két
qua xét nghiém.

4.1.4. Giao tiép ndi bd

Dé quan Iy bénh nhan trong bénh vién can phai xiy dung mot hé théng 16n va duoc
két ndi véi cac may tinh, ha tﬁng mang dé truyén nhan thong tin cia thé RFID, thyuc hi¢n
cac tac vu, cac co cAu chap hanh quan Iy thong tin c4 nhan, don thude ciing nhu quan 1y
toan bo lich str cua bénh nhan.

Nhiéu may tinh d4 két ndi v6i nhau thong qua router, cai dit va chay phan mém tir
file setup.exe di dugc dong goi, tir phan mém tién hanh 1dy dit liéu tir may chu dé thuc
hién céc chirc ning giong véi may chu.

Két ndi hai hoic nhiéu may tinh véi nhau bang cach sir dung day cap cim vao bd

dinh tuyén (Router) nhu trong Hinh 4.24,
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Hinh 4.24: Giao tiép ngi bé giira hai may tinh

Néu nhu két ndi thanh cong thi cac may Client ¢ thé dang nhap vao hé co s dir

liéu MySQL va dang nhap vao hé thong nhu trong Hinh 4.9. Nguoc lai néu may Client

chua duge két néi mang LAN s& khong thé dang nhap vao hé thong va hé thong s& bao
16i nhu Hinh 4.25,

S Login — O X

ERROR

Unable to connect to any of the specified MySOL hosts,

Hinh 4.25: Ldi két néi MySQOL khi chira két noi mang LAN
4.2. HUONG DAN SU DUNG HE THONG QUAN Li DU LIEU BENH NHAN

4.2.1. Huwéng dan sir dung mang LAN
Budre 1: Két ndi hai hay nhiéu may tinh véi bo dinh tuyén nhu Hinh 4.24.
Budrc 2: Tién hanh thiét 1ap cac gia tri IP tinh cho mdi may dé lién két véi nhau

qua mang LAN nhu Hinh 4.26 va Hinh 4.27.
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Internet Protocol Version 4 (TCP/IPv4) Properties X
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically
(@) Use the following IP address:

IP address: 192 .168. 1 . 10

Subnet mask: | 255.255.255. 0

Default gateway: 192,168 . 1 . 1
Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[]validate settings upon exit Advancad...

Hinh 4.26: Thiét Idp dia chi IP tai may thir nhat

Internet Protocoel Version 4 (TCP/1Pvd) Properties >
General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
(®) Use the follawing IF address:

IP address: | 192.168. 1 . 2 |
Subnet mask: | 255 . 255 .255. 0 |
Default gateway: [192.168. 1 . 1 |

Obtain DMS server address automatically

(@) Use the following DNS server addresses:

Preferred DMNS server: | . . . |

Alternate DMS server: | . . . |

[(Jvalidate settings upon exit et

Cance

Hinh 4.27: Thiét ldp dia chi IP tgi may thi hai
Budre 3: Sau khi thiét 1ap xong, trén network sé hién thi nhitng may nao da két n6i

dugc voi nhau trong mang, ta tién hanh tao co so dir liéu méi nhu Hinh 4.28.
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Setup New Connection - o X

Connection Name: | | Type a name for the connection

Connection Method: | Standard (TCP/TP) ~ | Method to use to connect to the RDBMS

Parameters SSL  Advanced F

Name or IP address of the server host - and

Hostname: |127.0.0.1 Port: (3308 oot
| port.

Username: |rgot Name of the user to connect with.

Password: Store in Vault ... Clear 11;::::1"5 password. Wil be requested later if it's 1

| The schema to use as default schema. Leave

Default Schema:
blank to select it later.

Configure Server Management... Test Connection Cancel

Hinh 4.28: Tao co so dir liéu mai
Buéc 4: Thiét 1ap IP cho co so dir liéu gidng véi IP da thiét 1ap trén Network nhu
Hinh 4.29.

Setup New Connection - 0O X

Connection Name: | ‘ Type a name for the connection

Connection Method: | Standard (TCF/IF) v ‘ Methad to use to connect to the RDBMS

Parameters s Advanced

Name or IP address of the server host - and

Hostname: |192.168.1.10| Port: (3308 iyl
port.

Username: [rgot Name of the user to connect with.

Password: Stren Yot Clear I?;:::fr‘s password, Will be requested later ifit's

The schema to use as default schema. Leave

Default Schema: |
blank to select it later.

Configure Server Management. ., Test Connection Cancel

Hinh 4.29: Thiét Idp Hostname cho co sé dit lidu
Budce S: Tao co sé dir li¢u thanh cong, ta tién hanh viét cau lénh truy van SQL cho
phép cap quyén sir dung co s dir cho cac mdy tinh da két ndi trong mang LAN nhu
trong Hinh 4.30.
¥ B, & Limtto 1000rows  ~ | % | € @ (1] (=

GRANT ALL PRIVILEGES ON *.* TO 'rogf @'’ IDENTIFIED BY | "] 12 H

et B

Hinh 4.30: Cau Iénh MYSQL cdp quyén
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Huéng din két néi hai hoic nhidu may tinh qua Wifi:

— Ca hai may tinh phai cung két ndi v6i mot tén mang Wifi.

— Thiét 12p co s& dir li¢u véi dia chi IP giéng voi1 dia chi IP trén mang Wifi trén
may chu.

— Sau khi d3 thiét 1ap, tién hanh cip quyén cho cac may tinh khac dé ldy co s dir
li¢u tir may chu.

Két qua thye hién duoc:

— Hai may tinh két nbi qua mang Wifi da chia sé, cap nhat dir liéu trén co s¢ dir
li¢u thanh cong.

— Tuy nhién, khi ta két ndi mang Wifi giita hai may, thi sau mot khoang thoi gian,
mdi may s& duoc gan lai mot dia chi IP mai, dé hai may tiép tuc chia sé co s¢ dir liéu
v61 nhau ta phai tién hanh tao lai mot co s dir liéu méi véi dia chi IP giéng vo1 dia chi
IP ma may chu vira duoc cap phat lai.

Vi vy viéc chia sé dir liéu gitra hai may qua mang Wifi gdy mat thoi gian cho viée
tao lai co s& dir liéu voi IP méi dan téi két nbi khong mang tinh thye tién.

4.2.2. Hwéng dan sir dung hé thong quan li dir liéu bénh nhan

Duéi day 13 cac budc hudng dan sir dung hé thong quan li dit liéu bénh nhan bang
cong ngh¢ RFID:

Budre 1: Cai dat phan mém tir file cai nhu trong Hinh 4.7.

Buéc 2: Cam phan ctng thong qua cong COM vao PC.

Buwéc 3: M6 phan mém sau d6 dang nhap vao hé thdng thong qua tai khoan duoc
cung cip nhu trong Hinh 4.8,

Buéc 4: Trong giao dién chinh chon Kiém tra thé hoic Tim kiém bénh nhan,
tuy theo muc dich st dung. Néu kiém tra thé s& thuc hién tir bude 5 dén bude 10, con
néu muyc dich 1a tim kiém bénh nhan thi thuc hién tir buée 11 dén bude 13.

Buwée 5: Lya chon cong COM két ndi voi phan cing sau d6 nhan Két nédi trong
giao dién.

Budre 6: Quét thé RFID dé xac dinh thé méi hay thé cii. Néu thé méi s& dién thong
tin va thém bénh nhan nhu Hinh 4.19. Sau d6 s& chuyén sang budc 7, con néu 1a thé cii
s& tryc tiép qua budc 7.

Budée 7: Giao dién thong tin bénh nhan s& dugc hién thi dé nguoi ding lya chon

muc dich xem lai lich stir kham bénh hay nhap don thudc mai. Néu xem lai lich sir kham
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bénh s& chuyén sang budc 8, con néu nhap don thudc méi s& chuyén qua budc 9 tuy
nhién d6i véi y ta s& khong co bude 9 va buéde 10.

Buéc 8: Click Lich sir kham bénh => Click Sé toa sé& ra don thudc (Click M
xét nghiém thi két qua xét nghiém s& hién ra). Néu 13 y ta s& chi dugc xem lich str kham
va khong duge xem don thude cling nhu két qua xét nghiém.

Buéc 9 (chi co quyén 13 bac si méi duoc thém don thude): O giao dién thong tin
bénh nhan Click Pon thude => Dién cac thong tin can thiét vao biéu mau.

Budére 10: (chi co quyén 1a bac si méi duge thém két qua xét nghiém): O giao dién
théng tin bénh nhan Click Két qua xét nghiém => Dién céc thong tin can thiét vao biéu
mau.

Buéc 11: Chon chitc ning tim kiém nhu Hinh 4.22 =>Nhéan Search dé két ndi
céng COM, quet thé RFID hoac dién tén bénh nhan vao Textbox. Sau d6 nhin Enter
hoac Search.

Buéc 12: Click Cap nhat => nhitng thong tin dugc chinh stra trén Textbox sé
dugc cap nhat vao co s¢ dir licu.

* Lwu y: Cap nhat ma bénh nhan bang cach tim kiém bénh nhan théng qua ma thé
hoic thong qua tén (Néu quén ma thé). Sau d6 nhin vao hang chira dir liéu bénh nhan
dé hién thi thong tin bénh nhan. Quét thé Tag m&i sau d6 nhan cip nhat s& mé ra giao

dién cap nhat nhu Hinh 4.31.

Cap nhat ma thé mdi

M3 thé cii:

M3 thé mai:
Cap nhat

Hinh 4.31: Cdp nhat ma thé moi
Buéc 13: Click X6a s& x6a toan bo co s& dir lidu ctia bénh nhan. Cén trong khi
x6a vi khong thé khoi phuc lai dir liéu bi x6a.
4.3. NHAN XET VA PANH GIA
— Hé théng hoan thién sau 15 tuan nguyén ctu va thi cong da dap wng va hoan
thanh 95% muyc tiéu do nhém dé ra.
— Md hinh nhé gon, trong thoi gian dai sit dung mé hinh hoat doéng 6n dinh.
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— Thoi gian dap tng khi quet thé RFID cua hé théng nam trong khoang tir 0.5-1s.
— Hé théng st dung ngudn tir may tinh, an toan cho ngudi st dung.

— Xay dung hé théng luu trix co so dit lidu riéng.
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Chwong 5. KET LUAN VA HUONG PHAT TRIEN

5.1. KET LUAN

Véi muc tiéu va ndi dung nguyén ciru trong dé tai: “Xay dung hé théng quan ly
thong tin bénh nhan bang cong nghé RFID” nhém d tién hanh thiét ké, thi cdng phan
cting, xay dung giao dién, két ndi phan cang vai giao dién, két néi va truyén co so dit
liéu gitra hai méay thong qua mang LAN di dat duoc nhitng két qua nhu sau:

— Thiét ké, thi cdng va hoan thién mé hinh doc thé RFID cho bénh nhan, ¢ tinh
tham my tuong dbi.

— Xay dung, t6 chtrc co so dit lidu véi cac truong dit liéu can thiét cho bénh nhan.

— Xay dyng giao dién than thién véi nguoi dung, dap ung day du cac chirc nang so
véi muc tiéu ban dau.

— Péng goéi phan mém thanh mat file cai dat setup.exe dé dé dang cai dat cho cac
may tinh khac nhau.

— Nhiéu may tinh két ndi véi nhau thdng qua mang LAN, tai may khach cd thé truy
Xuat, cap nhat co s dir liéu tir may chu.

Trong qué trinh khao sat va tim hiéu, hién tai cong ty VNPT da phat trién
phan mém HIS & céc bénh vién: Ba Ria Viing Tau, bénh vién Bai Chay (Thanh
ph6 Quang Ninh), trong khau tiép nhan bénh nhan, mdi bénh nhan s& duoc cap
ma s6 nhat dinh cho 1an kham dau tién va lan ké tiép chi can doc ma so 13 y ta s&
nhanh chéng 14y duoc thong tin co ban, thong tin don thude va xét nghiém trude
d6 ngoai ra cac s liéu thong tin s& dugc chia sé & cac phong bang trong bénh
vién. So voi cac chirc ning hé théng HIS d3 dap tmg, hé thong tui em c6 cac uu
nhuoc diém:

e Uu diém: ding ma thé RFID quan ly thdng tin thong tin bénh nhan.
e Nhuoc diém: Cac phan mém hién thi théng tin bénh nhan, lich sir kham,
don thubc, két qua xét nghiém con thiéu nhiéu chic niang so véi phan mém
HIS.
5.2. HUONG PHAT TRIEN

Dé tang tinh 4p dung thuc té va khic phuc nhitng han ché ma hé théng gap phai so
v6i phan mém quan |y bénh nhan di tim hiéu thi nhoém dé ra cac hudng phat trién cho
hé thong nhu sau:
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— T6 chie co so dit liéu xay dung giao dién véi co so dir liéu bénh nhan trong
truong hop bénh nhan cap cuau.

— T6i vu héa code cho mdi chirc ning cua giao dién dé phan mém nhe hon, chiém
dung luong bd nhd it hon.

— T6i uu kich thudc va tinh tham m§ cho md hinh.

— Giai quyét van dé& doc va luu anh DCOM thay vi hé thdng dang sir dung anh
PNG dé xtr ly.

— M¢ rong thém nhiéu chirc niang trong cic phan mém thém don thudc, thém két

qua xét nghiém, xem lich sir khdm bénh va xét nghiém.
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> Code cho phan cimg:

<GOFi2cOLED.h>
#include <String.h>
#define SS_PIN 10
#define RST_PIN 9
GOFi2cOLED oled;
String uidString;
MFRC522 mfrc522(SS_PIN, RST_PIN);
void setup() {
Serial.begin(9600);
SPI.begin();
pinMode( 8 , OUTPUT);
pinMode( 7, OUTPUT);
pinMode( 6 , OUTPUT);
mfrc522.PCD_Init();
oled.init(0x3C);
oled.clearDisplay();
oled.setTextSize(2);
oled.setTextColor(1);
oled.setCursor(0, 0);
oled.printin(" XIN MOI ");
oled.setCursor(0, 25);
oled.print(* QUET THE: "),
oled.display();
b
void loop() {
digitalWrite( 8 , HIGH);
If( mfrc522.PICC_IsNewCardPresent())
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{
digitalWrite( 6 , HIGH);
delay(100);
digitalWrite( 6 , LOW);
digitalWrite( 8 , LOW);
If ( mfrc522.PICC_ReadCardSerial())
{
for (byte i = 0; i < mfrc522.uid.size; i++)
{
Serial.print(String(mfrc522.uid.uidByte[i] < 0x10 ? "0":""));
Serial.print(String(mfrc522.uid.uidByte[i]));
uidString =

22.uid.uidByte[2])+ String(mfrc522.uid.uidByte[3]);
¥
Serial.printin();
printUID();
mfrc522.PICC_HaltA();

reset_state();

}
}
}
void reset_state()
{
oled.setTextSize(2);
oled.setCursor(0,50);
oled.print("The tiep>>");
oled.display();
digitalWrite( 8 , HIGH);

String(mfrc522.uid.uidByte[0])+String(mfrc522.uid.uidByte[1])+String(mfrc5
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}
void printUID()

{
digitalWrite( 7 , HIGH);
oled.clearDisplay();
oled.setTextColor(WHITE);
oled.setTextSize(2);
oled.setCursor(0,0);
oled.print("UID: ");
oled.setCursor(0,20);
oled.print(uidString);
oled.display();
delay(500);
digitalWrite( 7, LOW);
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