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Tém tit — Van nan y té dang dwge quan tim trén khip toan ciu, dic biét 1a tai cac qudc gia dang
phat trién ma Viét Nam 13 mgt trong so6 d6. Hién nay, tinh trang qua tai tai cic bénh vién, nha
thwong, tram y té dang tré' nén qua phd bién khién cho chit lwgng chim séc y té clia nwéc ta ngay
cang tro’ nén giam sut. S6 lwong ddi ngii nhan vién y té: bac si, y ti..vv. khong du dé dap wng khi
ma sb luwgng bénh ngay cang gia ting. Hang loat gidi phap da dwgc dwa ra thé nhung tinh trang
trén vin khong hé c6 diu hi¢u suy giam. Trong qua trinh tim hiéu va nghién ciru vé thuc trang
trén, nhom chiing tdi quyét dinh thye hié¢n dw 4n mang tén “Thiét Bi Theo Di Bénh Nhan” véi
muc dich s& phat trién du 4n thanh mgt gidi phap nhim gép phin giam thiéu van nan trén.

Tir khod - giam sat, MCU, SIM, bénh nhan

I. GIOI THIEU

“Thiét bi theo ddi bénh nhan” 1a b tich hop gom cac module: module SIM900, module ADXL335
va Module TI MCU MSP430G2553, module GPS NEO-6M. Thiét bi cho phép nhan vién y té c6 thé biét
duoc chinh xac thong tin vé toa do, tu thé cua nguodi bénh dang dugce theo doi.

Thiét bi theo ddi ngudi bénh gém 3 thanh phan chinh:

+ Khdi diéu khién: stir dung Module TI MCU MSP430G2553 dé kiém soat toan bo hé thong: doc dir licu
tir Module ADXL335 va giao tiép véi Module SIM900 dé giri tin nhan trong trudng hop bénh nhan bj té
nga.

+ Khdi cam bién: sir dung cam bién do nghiéng va gia toc goc ADXL335 dé biét duoc su thay doi trang
thai cua nguoi bénh.

+ Khdi truyén nhan: Sir dung Module SIM900 dé giri thong bao dén cho nhén vién y té khi c¢6 yéu cau.

Céu trac dit liéu tin nhin nhu sau:

+ Noi dung tin nhin dén khi ngudi bénh nhan hoat binh thuong :
Bénh Nhan Bang Hoat BDong Binh Thuong.

Toa Do: 104,556N; 106,75E
+ Noi dung tin nhin dén khi bénh nhan bi ngi :

Cénh bao nguy hiém.

Toa d6: 104,556N; 106,75E

Bénh nhan binh thurong.

Toa
d6:104,556N,106,75E

Hinh 1. Y nghia cua tin nhin
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II. THIET KE PHAN CUNG
So d6 khoi hé thong nhu hinh 2.

ADXLS  f MSP430G2533 e MODULE STM900 j

MODULE GP§
NEO-M

Hinh 2. So d6 khéi hé théng
e Gi6i thi¢u vé SIM900:
SIM900 1a dugc xem nhu 1a mot chiéc dién thoai vdi cac chirc nang tir co ban nhu: nghe goi, nhan tin
cho dén GPRS. Giao tiép vt 1y trong ung dung dién thoai ciia SIM900 14 60 chan, n6 cung cip tit ca cac
giao dién vat ly gitta module Sim va bo mach cua khach hang (nhu hinh 3).

§$2-1848S
FCC ID:UDVU-0912142009007 &

IMEI: 3521340811470607
SN: D20609520001098 3
TR

E(O‘)BO

Hinh 3. Sim900

¢ (6 Serial port va Debug port gitip d& dang hon trong viéc phét trién ing dung.

e Mot kénh audio bao gdm Input ciia Microphone va Ouput ctia Speaker.

e (6 thé dé dang duoc ciu hinh bang 1énh AT qua cong giao tiép ndi tiép.

* QGiao tiép v6i simcard giéng nhu dién thoai di dong.

SIM900 h trg giao thire TCP/IP, rat hitu ich cho viéc truyén dir lidu trén Internet. SIM900 dugc thiét
ké v6i cong nghé tiét kiém nang lugng vi vay mirc tiéu thu chi & mirc 1.5mA ¢ trong ché d6 SLEEP.
Pé hién thyuc viéc nhéin tin qua sim900 thi chi can Serial port ctia sim900 dé giri, nhan cac AT command.
Pé tién cho viéc lam mach thi nhom st dung module SIM900 GSM/GPRS Header Board (Gold-PCB).

e Mach nguén

SIM900 doi hoi ngudn kha khét khe. Cu thé, ngudn cung cip cho SIM900 1a ngudn DC3.4 — 4,5V.
Dong dién cung cap phai 16n hon hodc bang 2A. Trong qua trinh khai dong SIM900, ap s& bi sut ap. Néu
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dong cung cap khong du, dién ap s& bi sut xudng dudi mic yéu cau va SIM900 khong thé khoi dong
dugc. Néu dién ap 16n hon 4.5V thi sim900 s& bi chay.

 Giao tiép véi Sim Card

Module sim900 hé trg 2 loai SIM Card: 1.8V va 3V. Sim900 s& tu xac dinh loai sim nao va cip
ngudn. Nhém sir dung loai sim 6 chan nhu hinh 4.
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MODULE — CLK 1O
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Hinh 4. Module Simcard
* Dén thong tin trang thai cia sim900.
Dé kiém tra trang thai két ndi cua sim900 véi mang thi dung dén netlight. Bang trang thai ciia dén
Netlight nhu sau:

64ms On/ 800ms Off | GSM khéng tim thiy mang

64ms On/ 3000ms Off | GSM dang két néi mang

64ms On/ 300ms Off Dang két néi GPRS

Viéc didu khién SIM900 duoc thuc hién thong qua viéc truyén cac Iénh AT (cac 1€nh nay thudong bat
dau bang “AT”, ding dé diéu khién cic thiét bi twong tic voi mang .
Lénh AT dé gtri mot tin nhén :
AT+CMGS="+841667279390”
>Test <Ctrl+Z>
Lénh AT d doc tin nhin: AT+GMGR = 1
Lénh AT d xo4 tin nhin: AT+CMGD=1

* ADXL335

Cam bién gia toc g6c ADXL335 1a mdt module nho, mdéng, dién nang thép, dua ra thong s6 trén 3 truc
toa do X, Y, Z, gia tri doc vé cuia cam bién sé& 1a “hinh chiéu cta gia toc trong trudng” trén ting truc toa
d6 twong mg. N6 c6 thé do gia toc tinh ,tic 1a gia toc trong truong trong cic ing dung cam bién do
nghiéng, cling nhu trong cic chuyén dong, sbc, hodc rung dong. Ta biét ring,gia toc trong truong tai mot
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diém la khong déi(g:9,8 m/sz). Khi cam bién quay 1 goc nao do, hé truc toa do grfm v6i cam bién cling
quay theo,do dé hinh chiéu cua gia tdc trong truong 1én cac truc toa do do s€ thay ddi. Tur cac gia tri do, ta
xac dinh dugc goc nghiéng hién tai cua cam bién, cling nhu géc ma cam bién di quay di so VOi Vi tri
truge. Gia tri doc vé ciia cac cam bién gia toc thuong duge tinh theo don vi "g", g tuc la gia toc trong
truO’ng(m/s ). Do d6 két qua tinh toan goc nghiéng, sau khi chia cho nhau s& mat di thanh phan "g". Suy
ra, két qua do goc khong phu thudc gia tdc trong truong, tirc khong phu thudc vao vi tri dia 1y.
*  MPU MSP430G2553
Chip MSP430G2553 ¢6 2 port xuat nhap 1a port 1 va port 2. Portl c6 8 chan va port 2 ¢6 6 chan. Mdi
chan déu c6 nhitng chtrc nang dac bift co thé dinh huéng lam dau vao hodc diu ra, c6 thé doc truy suét
hozc diéu khién. Port P1 va P2 c6 kha nang ngit. Mdi ngat dugc cau hinh riéng theo canh 1én hodc canh
xudng ctia sudon xung hodc theo tin hiéu vao tuong tng vai cac vector ngit.
Dic tinh xuét nhép bao gém:
+ Chure nang dédc biét ctia cac chan khong phu thude vao viéc 1ap trinh.
+ C6 thé lya chon lam OUTPUT hoic INPUT.
+ P1 va P2 dugc cAu hinh riéng cho tin hiéu ngat.
+ Khong phu thudc thanh ghi output hay input.

[1I. THIET KE PHAN MEM
1. So dd thuit toan chinh
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Hinh 5. Luu d6 thuat toan chuong trinh chinh
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2. Luu d6 thuat toan GPS
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Hinh 6. So d6 thuat toan chuong trinh GPS

3. Luu dd thuat toAn ADXL335
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Hinh 7. So d6 thuat toan chuong trinh ADXL335
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IV. THIET KE VA THI CONG MACH
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Hinh 8. So doé nguyén Iy ciia mach

2. Mach thye té

Hinh 9. Mach thuc té
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V.KET LUAN

Budc diu dé tai da hoan thanh va dua ra duoc san phém, san phém chay tuong ddi 6n dinh va duoc
dua vao trng dung trong md hinh.
U'u diém:

+ San pham twong d6i gon, nhe, va hoat dong twong ddi 6n dinh

+ Tich hop dugc tmg dung vi diéu khién trong mach

+ Gia thanh ré, linh kién c6 san trén thi truong, co tinh tng dung cao
Han ché:

+ Viéc bat song GPS dé dinh vi vi tri ctia bénh nhan khong on dinh.

Huéng phit trién dé tai:

Trong tuong lai, chung em du dinh s& thiét ké mot hé théng giam sat bénh nhan, theo d6 mot nhan
vién y té co thé theo ddi dugc nhicu bénh nhan, dong thdi nhan vién y té c6 thé gidm sat huyét ap, nhip
tim ciia bénh nhan tir xa, va khi bénh nhan gip nguy hiém thi GPS c6 thé dinh vi dugc vi tri va hién thi
1én may tinh.
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