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Tai liéu hudng dan thi nghiém trinh bay chi tiét cac khai niém co ban, thao luan, thuc
hanh, céac bai tap, cac cau hoéi on tap, kiém tra, va cdc budc tién hanh thuc hanh - thi nghiém
thong qua viéc st dung hé théng dao thuc hanh thiét ké Heé théng co dién tir. Cac bai thuc hanh -
thi nghiém cung cip cho sinh vién kién thirc va k¥ ning viing chic va hiéu vé thiét ké Hé thong
co dién tt, 1ap trinh diéu khién cho Hé thng co dién tir, ddnh gia Hé thong co dién tu.

Sinh vién can chdp hanh nghiém tic cac quy dinh vé an toan dién, ndi quy phong thi
nghiém va huéng din ctia can bd phu trach trong sudt qua trinh lam thi nghiém tai phong Lab.
Sinh vién duoc yéu cau xem lai va ndm vimg phan 1y thuyét co ban va hoan thanh cac ciu hoi
kiém tra trudc khi thyc hién thi nghiém; thuc hién day du va tuan tha cac budc tién hanh thi
nghiém theo huéng dan, ghi lai diy du cac két qua thyc nghiém; tra 10i day du cac ciu hoi on

tap/ yéu cau cong nghé sau khi lam thuc nghiém.



THONG TIN CHUNG VE CAC BAI THUC HANH THi NGHIEM

Tén hoc phan: Thiét ké hé théng Co dién tir

M3 hoc phan: ME5511

CAu trac hoc phan: 2(2-0-1-4)

Khéi lugng thyc hanh — thi nghiém: 1 tin chi (15 tiét/hoc ky)
S6 luong bai thuc hanh — thi nghiém: 5 bai

TT Noi dung Chuin Bai danh gia | Thoi Pia
diu ra HP lwong diém
Bai | Xay dyng Hé théng co | M1, M2 6 tiét
dién to, didu khién
chuyén dong cho Hé
thong
Bai 2 Lap trinh quy dao cho | M2, M3 6 tiét
hé théng thuc hién
nhiém vy cong nghé
Bai 3 Lap trinh xir 1y tin hiéu | M2, M3 6 tiét
cho Hé théng Co dién tir
Bai 4 Lap trinh cho hé thong | M3 6 tiét
su dung bo diéu khién ty
1é
Bai 5 Lap trinh cho hé thong | M3 6 tiét

st dung b diéu khién
PID




Bai 1. Xay dung Hé thong co dién tir, diéu khién chuyén dong cho Hé thong

- Yéu cau céng nghé 1: Lap trinh robot chuyén dong thing tir vach bat dau dén vach két
thuc, sau d6 quay nguoc tr¢ lai vi tri bat dau nhu Hinh 15 (tht nghiém ¢ nhiing van toc
khac nhau)
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Yéu cau cong nghé 1

- Yéu cdu céng nghé 2: Lap trinh robot chuyén dong quoanh 1 khéi hop hinh vudéng nhu

hinh 16

O

Yéu cau cong nghé 2
Bao cao thu hoach
Ldp trinh hé théng

a. Chuong trinh van hanh theo yéu cau cong nghé 1
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\5.2 Két luin

a. V& cau tao va cac chirc nang ciia hé thong

Bao gém khdi:

- Khdi khoi dong: Nap chuong trinh cho hé thong diéu khién

- Khéi diéu khién dong co: Giup hé thong di chuyén tién, lui hodc dung theo yéu cau cta bai

- Khéi timer: Gitip hé thong dimg lai dé tranh quan tinh rdi tiép tuc chuyén sang trang thai tiép
theo

b. V& hoat dong ciia hé thong sau khi 1ap trinh, cac kién nghi, dé xuat (néu cd)

Sau khi 1ap trinh da di chuyén ding voi yéu ciu cong nghé co thé lap trinh bang nhiéu cach khac
nhau theo dting yéu ciu cong nghé.

Cau héi

Hay cho biét khi chay cac khdi 1énh sau, hé thong s€ lam gl?
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Hé thong sé& di chuyén thang v&i van tdc 12 50% van tdc t6i da cho dén khi 4n nut gitr ciia khdi
brick button trén robot thi xe s€ dirng lai va phat ra tieng “Good job”




Bai 2. Lap trinh quy dao cho hé thong thuc hién nhiém vu cong nghé

Robot bit dau ¢ vi tri “Home” sau d6 chay t6i t6i ctra hang tién loi, robot chay t6i vi tri d6 xe
(P) sau d6 dimg lai dé gip vat va mang vat trd vé. Quing duong di chuyén cua robot thé hién

nhu trén hinh 4.
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Yéu cau cong nghé 2

Chuong trinh van hanh theo yéu cau cong nghé
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a. V& cau tao va cac chirc ning cua hé théng
- Khoi khoi dong: Nap chuong trinh cho xe
- Khoi dong co: Diéu khién dong co di chuyén



- Khdi didu khién dong co kim kep
- Khoi timer

b. V& hoat dong ctia hé thong sau khi 1ap trinh, cac kién nghi dé xuat (néu cc'))
Hé théng hoat dong theo dung yéu cau dat theo tiéu chuan gip tha vat con vé phan duodng di

phai tinh toan thém dé hé théng hoat dong dugc chinh xdc theo y mubn. Can cai thién thém
kha ning kim kep sao cho that chinh xac. Thém 1 sé tinh ning tinh chinh quy dao cta xe

Bai 3. Lap trinh xir Iy tin hiéu cho H¢ thong Co dién tir

Yéu cdu céng nghé 1: Lap trinh robot chay vé phia trudc khi khoang cach tir robot toi vat can
(tay ngudi diéu khién) 16n hon 20cm va chay 1ui khi khoang cach tir robot ti vat can (tay ngudi
diéu khién) nhé hon 20cm.

Yéu cau céng nghé 2: Lap trinh robot chay vé phia trudc khi khoang cach tir robot t6i vét can
(tay nguoi diéu khién) 16n hon 20cm, chay lui khi khoang cach tir robot téi vat can (tay nguoi
diéu khién) nho hon 15c¢m, ding lai khi khoang céch trong khoang 15¢m — 20cm.

Yéu cdu céng nghé 3: Lap trinh robot chay theo line mau den bam theo canh phai nhu hinh 8

Yéu cau cong ngh¢ 3

a, Chuong trinh van hanh theo yéu cau céng nghé 1



.

b, Chwong trinh van hanh theo yéu cau céng nghé 2
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¢, Chuong trinh van hanh theo yéu cau cong nghé 3



b. V& hoat dong cua hé théng sau khi 1ap trinh, cac kién nghi, dé xuét (néu co)
- H¢ thong hoat dong theo dung yéu cau cong nghé dé ra

- bé xuat: +) O yéu cau céng nghé 3, can diéu chinh toc do ciia ddong co xudng thap dé cam bién
c6 thoi gian do lai va bam theo duong do

+) Can lam thém nhiéu chuong trinh khac dé dua ra két qua so sanh gitra cic phuong phap 1ap
trinh khac nhau



Bai 4. Lap trinh cho hé thong sir dung b diéu khién ty 1& (Proportional
control)

Yéu cau cong nghé 1: Lap trinh robot di dong chuyén dong ludn cach birc twong 10cm, khi gip
vat can cho trudce thi di vong qua vat can va ti€p tuc di chuyén cach tuong 10cm.

Yéu cdu cong nghé 2: Lap trinh robot chuyén dong cach buc tuong 15¢m sir dung luat diéu khién
ty 1¢.

Goi y:
- Khdi 1énh dung d& xac dinh sai s6 trong bo diéu khién ty 1é
1| |
Read the Subtracts 15
Ultrasonic from the
SENS0r current
distance

w*

error
- Khdi 1énh dung dé hiéu chinh sai s6 trong bo diéu khién ty 1
I
Multiplies error by 5 Apply the
computed power

error
a, Chuong trinh van hanh theo yéu cau cong nghé 1
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b, Chuong trinh van hanh theo yéu cau cong nghé 2
L o1 |

b. V& hoat dong cua hé théng sau khi 1ap trinh, cac kién nghi, dé xuat (néu co)
H¢ thong hoat dong dung theo yéu cau cong nghé¢. Tuy nhién van con co sai sot trong qua

trinh chay thir. Tuy nhién sai sot c6 thé duoc diéu chinh thong qua cac thong s téc do dé cam

bién kip thoi xtr Ii



Bai 5. Lap trinh cho hé thong sir dung bd diéu khién PID (PID control)

Yéu ~cc§u cong nghé 1: Lap trinh diéu khién robot chuyén dong hinh elip theo dudng line mau den
c6 san bang phuong phép di¢u khién PI nhu hinh 2

Yéu ~cc”2u cong nghé 2: Lap trinh diéu khién robot chuyén dong hinh elip theo dudng line mau den
c6 san bang phuong phap di¢u khién PD nhu hinh 2

Yéu ~céiu cong nghé 3: Lap trinh diéu khién robot chuyén dong hinh elip theo dudng line mau den
c6 san bang phuong phap di¢u khién PID nhu hinh 2

Yéu cau cong nghé

Chuong trinh van hanh theo yéu cau cong nghé 1
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Chuong trinh van hanh theo yéu cau cong nghé 3
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a. V& cau tao va cac chirc ning cua hé théng
- Khéi khoi dong: nap chuong trinh tir hé thong
- Khdi doc xuét: Poc dit liéu diu vao tir cam bién va xuét ra ham truyén dat sau khi qua mdt
s6 khéi ti 18
- Khdi ti 1&: tinh toan va dua ra cac ham PID
- Khéi cam bién: Str dung cam bién mau sic dua cac mau vao hé thong
- Khéi diéu khién dong co
- Vong lap
b. V& hoat dong cua hé thdng sau khi 1ap trinh, cac kién nghi, dé xuit (néu co)
- Hé thdng hoat dong theo dung yéu cau

- Nén thuc hién nhiéu lan, thay doi thong sb thich hop dé dung dudng kinh

- Can l4p hop li cam bién dé hoat dong 6n dinh va chinh xac
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