NGHIEN CUU VE PO THI THOI GIAN THUC TRONG QUAN TRAC
BIEN DANG CONG TRINH

1. Truyén dir liéu va giao thirc truyén dir liéu
Trong thoi dai cong nghé sé han ta di nghe nhiéu dén nhitng khai niém nhu: truyén dir
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lidu, toc do truyén hay 1am thé nao dé cac thiét bi c6 thé truyén tai va “hiéu” duoc nhau.

Trong bao cao nay s& tim hiéu mot sé van dé lién quan dén viée truyén dir lidu.

Trudce tién 14 can tim hiéu: vay nhu thé nao 13 truyén dit liéu? Pén nay ciing c6 nhiéu
cach dinh nghia vé khai niém nay. Ta co thé hiéu mot cach don gian truyén dir liéu
chinh 1a sy chuyén giao dir liéu qua mot kénh truyén. Dt liéu ¢ day co thé 1a mot bit
stream dit liéu sd hodc mét tin hiéu analog da dugc s6 hoa. Dit liéu duoc dai dién nhu
mot tin hiéu dién tir, dién thé, song vo tuyén, tin hiéu h(‘A)ng ngoai,... Nhitng kénh truyén
thong c6 thé dugc truyén theo mo hinh diém — diém hodc don diém dén da diém. Cac
kénh truyén thong thong dung hién nay nhu: cap dong, cip soi quang, truyén thong
khong day,...

Pé danh gia dugc hiéu qua truyén dir liéu, hién nay ngudi ta thudng dung cac don vi do

tde do duong truyén. C6 hai loai don vi do phé bién nhét thuong dugc st dung, mac du
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hai don vi nay hoan toan khac nhau nhung d6i khi van con nhimng sy nham 14n giira hai
khai niém nay.
Megabit trén gidy (tiéng Anh: megabit per second; viét tit 1a Mbps), 1a don vi do tdc do
truyén dan dir liéu, twong duwong 1.000 kilobit trén gidy hay 1.000.000 bit trén giay.
Bing thong cua dich vu Internet dan dung thudng dugc do biang Mbit/s.
Pa s cac ung dung video dugc do bang Mbit/s:

o 32 Kbit/s — chét luong videophone

e 2 Mbit/s — chét luong VHS

« 8 Mbit/s — chét lugng DVD

« 27 Mbit/s — chat lugng HDTV
Mot don vi do tc do truyén dan dir liéu khac 1a megabyte trén giay (MBps hodc MB/s).
1 megabyte/s (IMBps) = 1024 Kilobytes/s (1024 KBps) = 1024*1024 Bytes/s =
1024*1024*8 bits/s
Nhiéu giao dién dit liéu may tinh duoc do bang MB/s:

o« PATA 33-133 MB/s

o SATA 150-300 MB/s

o PCI 133-533 MB/s
Dé cac thiét bi co thé két ndi duoc v6i nhau ching can phai c6 mot “chuan ngodn ngir

chung” dé c6 thé “hiéu duoc nhau”. Giao thue giao tiép (giao thirc truyén thong) 1a mot

tap hop cac quy tic chudn danh cho viéc biéu dién dir liéu, phat tin hiéu, ching thuc va
phat hién 16i dir liéu - nhitng viéc can thiét dé gui thong tin qua cac kénh truyén
thong, nho d6 ma cac may tinh, thiét bi c6 thé két néi va trao doi thdng tin véi nhau.

C6 nhiéu giao thirc dé truyén tai thong tin. Mot s giao thirc tiéu biéu cé thé ké dén
nhu:

« TCP (Transmission Control Protocol): thiét 1ap két ndi giita cac may tinh dé
truyén dir liéu. N6 chia nho dit liéu ra thanh nhiing goi (packet) va dam bao viéc
truyén dir liéu thanh céng.

« IP (Internet Protocol): dinh tuyén (route) cac goi di liéu khi chung duoc truyén
qua Internet, dam bao dir li€u s€ dén dang noi can nhan.

« HTTP (HyperText Transfer Protocol): cho phép trao doi thong tin (chu yéu &

dang siéu van ban) qua Internet.
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« FTP (File Transfer Protocol): cho phép trao ddi tap tin qua Internet.

o SMTP (Simple Mail Transfer Protocol): cho phép gdi cac thong diép thu dién
tur (e-mail) qua Internet.

o POP3 (Post Office Protocol, phién ban 3): cho phép nhan cac thong di€p thu
dién tr qua Internet.

o MIME (Multipurpose Internet Mail Extension): mot mé rong cua giao thirc
SMTP, cho phép gdi kém cac tap tin nhi phan, phim, nhac,... theo thu dién tir.

« WAP (Wireless Application Protocol): cho phép trao ddi thong tin gitra cac thiét
bi khong day, nhu dién thoai di dong.

2. Chi tiét vé chuan giao tiép truyén thong RS232, RS422, RS485

RS 14 chit viét tit cia Recommended Standard (Tiéu chudn khuyén nghi). Céc
sO 232/422/485 phia sau chir “RS” 12 mot phan cua danh sach tuln ty cac tiéu chudn
EIA.

200-299 [edi]
» ElA-222 Standards for antenna mast structural integrity
« R5-225 500 RF high power RF connectors, (EIARF Connectors)
« RS5-232 (or EIA-232) electrical characteristics, single-ended voltage digital interface circuit (serial data communications)
« R5-259 750 RF high power RF connectors, (EIA RF Connectors)
» ElA-274 is the most common NC cede format. In the machine tool industry it also known as G-code. In the PCB industry Standard Gerber, now revoked, was based on it.
» RS5-279 electronic color code originally known as the RETMA color code

300-399 [edt]
« EIA/ECA-310 Cabinets, racks (including 19-inch racks, rack units), panels and associated equipment standard
» EIATIA-329-B Minimum Standards for Communication Antennas Part | - Base Station Antennas
» EIATIA-329-B-1 Minimum Standards for Communication Antennas Part Il - Vehicular Antennas
» EIA-343 Formerly RS-343. Signal standard for non-broadcast high resclution monochrome video.
« EIA-3434 Formerly RS-343 A. Video signal standard for high resolution monochrome CCTV. Based on EIA-343.
» EIA-364-38 TP-38D Cable Pull-Cut Test Procedure for Electrical Connectors
« EIA-370-B Designation System for Semiconductor Devices

400-499 [edt]
o R5-422 (or EIA-422 or TIA-422), electrical characteristics of the balanced voltage digital interface circuit (serial data communications)
» R5-423, a standard for serial communications
» R5-449 for serial data communications
« EIATIA-455-A Standard Test Procedure for Fiber Optic Fibers, Cables, Transducers, Sensors, Connecting and Terminating Devices, and Other Fiber Optic Components
« EIATIA-455-12A FOTP-12 Fluid Immersion Test for Fiber Optic Components
« EIATIA-455-37A FOTP-37 Low or High Temperature Bend Test for Fiber Optic Cable
« EIATIA-455-43B FOTP-48 Measurement of Optical Fiber Cladding Diameter Using Laser-Based Instruments
» EIATIA-455-878 FOTP-87 Fiber Optic Cable Knot Test
» EIATIA-455-188 FOTP-188 Low Temperature Testing of Fiber Optic Components
» EIA-RS-481 Taping/Leadless Components for Automatic Placement
» R5-485 Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint Systems (serial data communications)
« R5-494 A 1983 Binary Cutter Location (BCL) standard for CNC

Y nghia ciia Cac sé 232, 422, 485 trong tiéu chudn EIA

RS232, RS422 va RS485 14 céc tiéu chuin truyén thong giao tiép nbi tiép dugc phat

trién va phat hanh bai hiép hoi cac nganh cong nghiép dién tir (EIA). RS232 duoc phat
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hanh vao nam 1962 va dat tén EIA-232-E 13 mot tiéu chudn cong nghiép nham dam bao
kha ning két ndi trong thich giita cac san phdm clia cac nha san xuat khac nhau. RS422
dugc phat trién tir RS232. Dé cai thién nhiing thiéu sot ctia giao tiép RS232 1a khoang
cach ngén va toc do thép, RS422 duoc cai tién voi tin hidu giao tiép truyén thong can
bang gitip ting tbc do truyén 1én 10 Mb / gidy va khoang cach truyén 1én 4000 ft (& tdc
d6 dudi 100 kb / s). N6 ciing cho phép t6i da 10 may thu duoc két ndi trén mot bus can
bang. RS422 1a mét dic trung truyén dan can bang mot chidu cho truyén mot may va
tiép nhan nhiéu may. N6 duogc dit tén theo tiéu chuan TIA / EIA-422-A.
DPé mo rong pham vi tng dung, EIA di phat trién tiéu chuan RS485 dwa trén RS422
vao nim 1983 dit tén 1a TIA / EIA-485-A, bd sung kha ning giao tiép hai diém, da
diém, nghia 14 cho phép nhiéu may phat két ndi voi cing mot bus va thém may phat.
RS232 1a mot chuan truyén thong duoc phat trién bai “Electronic Industry Association”
va “Telecommunications Industry Association” (EIA/TIA). RS232 1a chuan truyén
thong pho bién nhat mot thoi, thuong duoc goi tat 1a RS232 hoic RS-232 thay vi
EIA/TIA-232-E. Chuan nay chi dé cap dén viéc truyén dir liéu ndi tiép giira mot host
(DTE-Data Terminal Equipment) va mot ngoai vi (DCE-Data Circuit-Terminating
Equipment).
Dic diém cua RS232
« Kha ning chdng nhiu cua cac cong ndi tiép cao
« Thiét bi ngoai vi cd thé théo lip ngay ca khi may tinh dang dwgc cap dién.
« Cac mach dién don gian c6 thé nhan duoc dién &p ngudn nudi qua cong ndi
tiép
« Trong chuan RS232 c¢6 muc gidi han trén va duéi (logic 0 va 1) la +-12V.
Hién nay dang duoc cd dinh tré khang tai trong pham vi tir 3000 6m — 7000
om.
« Muc logic 1 ¢6 dién ap nam trong khoang -3V dén -12V, muc logic 0 tir +-
3V dén 12V.
« Tbc do truyén nhan di lidu cuc dai 1a 100kbps ( ngay nay co thé 16n hon).
« Céc 16i vao phai c6 dién dung nhé hon 2500pF.
o Tro khéng tai phai 16n hon 3000 6m nhung phai nho hon 7000 6m



« Do dai cua cap ndi gitta may tinh va thiét bi ngoai vi ghép ndi qua cong ndi
tiép RS232 khong vuot qua 15m.
« Céc gié tri téc do truyén dir liéu chuan hay dang : 9600, 19200, 28800,
38400.... 56600, 115200 bps
Pé giam nguy co bi nhiu gitra cac tin hiéu ké can, toc do thay doi (slew rate) duoc gidi
han t6i da 12 30 V/ps, va toc do cling duoc gidi han téi da 1a 20 kbps (kilobit per second)
(giéi han nay hién da dugc nang 1én nhiéu lan).
Tro khang cia mach diéu khién duoc chi dinh 1a tir 3 dén 7 kQ. Tai dung t6i da cia
duong truyén ciing duoc gidi han 1a 2500 pF, va nhu vdy tiy thudc vao loai cap ma
chiéu dai t6i da co thé duoc xac dinh tir dién dung trén don vi chiéu dai cta cap.
Chtrc nang chan RS232
Nhu d3 néu & trén, RS232 phan ra 2 s6 chan chinh 1a 9 chan (DB9) va 25 chan (DB25);
tuy nhién v6i cac dong may hién dai ngay nay thi loai DB25 khong thiy xuét hién nita,
cho nén chung ta s& tip chung va tim hiéu loai DB9. Cac tin hiéu RS-232 dugc dinh
nghia tai DTE, theo bang sau (chi n6i dén cac tin hiéu cua dau ndi 9 chén):
RS232 Pinout
Pin 1: Data Carrier Detect (DCD)
Pin 2: Received Data (RXD)
Pin 3: Transmit Data (TXD)

Pin 4: Data Terminal Ready (DTR)
Pin 5: Ground (GND)

Pin 6: Data Set Ready (DSR)
Pin 7: Request To Send (RTS)
Pin 8: Clear To Send (CTS)
Pin 9: Ring Indicator (Rl)




Chan sd
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Chirc nang Chiéu théng tin

Data Carrier Detect (DCD) TirDCE

Receive Data Line (RD) Tir DCE

Transmit Data Line (TD) Pén DCE

Data Terminal Ready (DTR) DEén DCE

Ground

Data Set Ready (DSR) T DCE

Request To Send (RTS) Pén DCE

Clear To Send (CTS) Tir DCE

Ring Indicate (RI) TirDCE

Chan 1 : Data Carrier Detect (DCD) : Phat tin hiéu mang dir li¢u

Chan 2: Receive Data (RxD) : Nhan dir liéu

Chén 3 : Transmit Data (TxD) : Truyén di liéu

Chén 4 : Data Termial Ready (DTR) : Dau cudi dir liéu sin sang duoc kich
hoat bd1 by phan khi mudn truyén dir liéu

Chan 5 : Singal Ground ( SG) : Mass cua tin hiéu

Chan 6 : Data Set Ready (DSR) : Dit liéu san sang, duoc kich hoat boi bo
truyén khi né sin sang nhan di liéu

Chén 7 : Request to Send : yéu cdu gui, bd truyén dit duong ndy 1én murc hoat
dong khi sin sang truyén dir liéu

Chan 8 : Clear To Send (CTS) : X6a dé giri, b nhan dit duong nay 1én murc
kich hoat dong dé thong bao cho bo truyén 12 n6 sin sang nhan tin hiéu
Chan 9 : Ring Indicate (RI) : B4o chudng cho biét 1a bd nhan dang nhan tin

hiéu rung chudng

Céc hé thong logic hién nay chi yéu sir dung cac chuan logic TTL hay CMOS, do

d6 khi can giao tiép bang chuan RS-232 s& phai dung cac mach diéu khién va thu (RS-
232 driver va receiver, hay RS-232 transceiver) dé chuyén doi gitta TTL/CMOS va RS-

232 vat ly. Cac bo transceiver hién nay thuong cé sin cac bom dién tich (charge pump)

dé tao ra cac murc ap RS-232 vat Iy (pho bién 1a +12 V va -12 V) tir mot dién ap nguon
don cyc gia tri nhd (5 V hay 3.3 V).



Vi chuan RS-232 chi danh cho giao tiép gitta DTE va DCE, do d6 khi hai may tinh
(14 cc DTE) can giao tiép voi nhau thong qua chuan RS-232 thi can phai c6 cac DCE
(chang han nhu modem) 1am trung gian. Cac DCE nay 1a cac ngoai vi nén c6 thé giao
tiép truc tiép v6i nhau théng qua mot chuan nao do.

Téc do Baud

Pay 1a mot tham sb dic trung ciia RS232. Tham sb nay chinh 13 dic trung cho qua
trinh truyén dir liéu qua cong ndi tiép RS232 1a tdc d6 truyén nhan dir liéu hay con goi
1a tc do bit. Tdc do bit duge dinh nghia 1a s6 bit truyén dugc trong thoi gian 1 gidy hay
s bit truyén dugc trong thoi gian 1 gidy. Tdc do bit nay phai duoc thiét 1ap & bén phat
va bén nhan déu phai c6 toc do nhu nhau ( Tdc d6 gitra vi diéu khién va may tinh phai
chung nhau 1 tdc d6 truyén bit)

Ngoai tdc d6 bit con mot tham sb dé mé ta tde do truyén 1a tdc d6 Baud. Toc do
Baud lién quan dén téc d6 ma phan tir ma hoa dir liéu duoc sir dung dé dién ta bit duoc
truyén con toc dg bit thi phan dnh tdc do thuc t& ma céc bit duoc truyén.Vi mot ph'ém tu
b4o hiéu sy md hoa mot bit nén khi d6 hai tbc do bit va téc do baud 1a phai dong nhat

Mot sé toe d6 Baud thudng dung: 50, 75, 110, 150, 300, 600, 1200, 2400, 4800,
9600, 19200, 28800, 38400, 56000, 115200 ... Trong thiét bi ho thudong dung toc do 1a
19200

Khi str dung chuén ndi tiép RS232 thi yéu cau khi sir dung chudn 1a thoi gian chuyén
murc logic khong vugt qua 4% thoi gian truyén 1 bit. Do vay, néu téc do bit cang cao
thi thoi gian truyén 1 bit cang nho thi thoi gian chuyén mie logic cang phai nhé. Diéu
nay lam gidi han toc Baud va khoang cach truyén.

Bit chdn 1é hay Parity bit

Pay 1a bit kiém tra 18i trén duong truyén. Thyc chét cta qua trinh kiém tra 16i khi
truyén dit liéu 12 b6 xung thém dir li¢u dugc truyén dé tim ra hodc stra mot sd 161 trong
qua trinh truyén . Do d6 trong chuan RS232 sir dung mot ki thuat kiém tra chin 1é.

Mot bit chin 1¢ dugc bd sung vao dir liéu dugce truyén dé ch thy s lugng cac bit
“1” duoc gui trong mot khung truyén 1a chin hay 1é.

Mot Parity bit chi co thé tim ra mot sb 1é cac 13i cha han nhu 1,3,,5,7.9... Néu nhu

mdt bit chan dugc mac 16i thi Parity bit sé tring gia tri v6i trudng hop khong mac 16 vi



thé khong phat hién ra 15i. Do d6 trong k¥ thuat ma hoa 15i nay khéng duoc sir dung
trong trudng hop c6 kha nang mot vai bit bi méc 16i.

3. L4p trinh véi nhan dir liéu tir céng COM (RS232)

Viéc giao tiép giita Vi diéu khién va may tinh 14 bai 1ap trinh kha quan trong khi ta
1am viéc voi cac dong Vi didu khién khac nhau. Véi Vi diéu khién PIC ciing vy, trong
mdi IC PIC déu c6 tich hop mot khéi giao tiép may tinh USART. Ta sir dung khéi giao
tiép nay dé truyén dir liéu 1én may tinh va xir 1y dit liéu d6 tiy vao muc dich cua ngudi
1ap trinh. Dé nhan dit liéu do Vi diéu khién truyén 1én may tinh ta c6 thé st dung céc
phan mém giao tiép COM c6 sin hay viét mot chuong trinh méi, sir dung cac ngdn ngit
1ap trinh nhu C++, VB hay Delphi... Trong chuong trinh vi du dudi day to1 st dung
cong cu san co cuia CCS 1a Serial Port Monitor dé truyén va nhén dit liéu tir PIC.

So @6 mach dién ORCAD. Mach str dung IC MAX232 dé két ndi dén cong COM
ctia may tinh. Mach don gian chi nham muc dich giéi thiéu khdi giao tiép may tinh cua
PIC va cach 1ap trinh cho né trong CCS.

Trong chwong trinh ta ¢6 st dung ham xir Iy ngit ndi tiép dé xur 1y ky tw nhan duoc
tir may tinh. Khi c6 ngit xay ra, ta goi ham getc() s& tra vé ky tu vira nhan duoc. Trén
man hinh LCD s& hién thi ky tu ma ta gd tir ban phim may tinh.

Modul nhén dir liéu tir cong RS232

import time
import serial
#import matplotlib.pyplot as plt
#import matplotlib.animation as animation
#from matplotlib import style
#style.use(‘fivethirtyeight')
#fig = plt.figure()
#ax1 = fig.add_subplot(1,1,1)
# configure the serial connections (the parameters differs on the device you are
connecting to)
ser = serial.Serial(
port="COM4',
baudrate=9600,
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timeout=1,
parity=serial. PARITY_ODD,
stopbits=seria. STOPBITS_TWO,
bytesize=serial. SEVENBITS
)
ser.isOpen()
# Reading the data from the serial port. This will be running in an infinite loop.
xs =]
temp1="00000"
k=1
while 1 :
# get keyboard input
bytesToRead = ser.inWaiting()
data = ser.read(bytesToRead)
time.sleep(1)
print(data[0:20])
templ=str(data[0:20])
templ=templ[2:13]
f = open(‘demol.txt', 'a")
if k>5:
f.write(templ)
f.write(\n")
#print(templ)
k=k+1

Giao dién modul nhén dir liéu tir cong RS232

Nhan di liéu

Trang thai : CoM : [com3 v Két ni
Chua két néi Baud Rate : Ngét két néi

Ghi file




Modul vé db thi dong
import re
import matplotlib.pyplot as plt
import matplotlib.animation as animation
from matplotlib import style
#style.use(‘fivethirtyeight')
style.use('seaborn-whitegrid’)
#style.use('bmh’)
fig = plt.figure()
ax1 = fig.add_subplot(1,1,1)
def animate(i):
graph_data = open(‘'demol.txt','r').read()
lines = graph_data.split(\n")
xs =]
ys=1
for line in lines:
if len(line) > 1:
X, y = line.split(',")
if y[0]=="-"
y=re.sub(r\D',", y)
y=-"ty
else:
y=re.sub(r\D",", y)
xs.append((float(x))/100)
ys.append((float(y))/100)
axl.clear()
axl1.plot(ys)
#ax1.plot(xs, ys)

ani = animation.FuncAnimation(fig, animate, interval=1000)

plt.show()
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Giao dién modul vé do thi dong
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KET LUAN

- Trong quan tric thoi gian thyuc, viée thé hién két qua quan tric bang hinh
anh tryc quan nhu dé tai nghién ctru, dé cho ngudi quan Iy giam sat dugc
cong trinh va dua ra nhitng canh bao hét strc quan trong cho cong trinh can
quan tric.

- Phuong thirc truyén dit liéu do truc tiép qua cong RS232 va vé d6 thi theo
dir ligu do thoi gian thuc ngoai thuc dia 1a giai phap dem lai hi¢u qua cho
ngudi quan 1y va diéu khién, van hanh cong trinh.

- C6 thé phat trién thanh hé théng canh béo an toan cho cong trinh theo thoi
gian thuce, vi€c nay dem lai hi€u qua khai thadc cong trinh cho cac nha quan

,

ly.
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