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CHUONG 1 - DPIEU KHIEN VA ROBOT
1.1. Robot

Thé gi61 ngay nay la mot thé gioi cua cac he thong may tinh 1ap trinh nhung Chung ta

tim thay chung trong cac hé thdng truyén thong, dong hd, dién thoai, diéu khién tir xa, 6

t6 va nhiéu hon nira. Vai nim truéc, ching ta khong hiéu duoc cac thuat ngit nhu
“wearable computing” hodc “internet of things”.

M&i ngay mot san pham méi hodc tmg dung mdi xuat hién va nhiéu thang sau, ching ta
khong thé nhan ra chung ta da song nhu thé nao néu khong c6 su xuat hién cua chdng.

Thanh phan céac robot cua hé théng may tinh nhung 13 hé thong thuc hién cac hoat dong
doc lap nhu tim kiém, thao tac, nhan dang, kich hoat, bao v¢, v.v.

Nhiéu hé théng két hop mot loai tri tu€ nhan tao nhét dinh trong van hanh va giao tiép
gifra cadc may.

MJi hé thong robot bao gom mdot b diéu khién cho phép né hoat dong theo cac chuong
trinh khac nhau. Nha phat trién robot viét cac chuong trinh nay trén may tinh va chuyén
tiep chung dén bd di€u khién.

Hé thdng robot bao gom bd diéu khién, cac co cau chap hanh, banh xe, banh ring, dong
co, cam bién, V.V.

Xay dung hé thong robot c6 mot thach thirc doi hoi su tiép thu kién thuc trong cac linh
vuc cong nghé khac nhau (dién tir, may tinh, co khi, dién, v.v.)

Co rat nhiéu loai robot khac nhau nhu robot canh tay, robot di dong, robot di bd va nhiéu
loai khac.

Robot EISENSE 1a mot dong robot két hop voi bo nhé luu trit dé nghién ctru, 1ap trinh va
ché tao robot vdi nhiéu ing dung khac nhau.

EISENSE la mot robot ty hanh cho phep ching ta lap trinh nhiéu tng dung va chirc ning
nhu chuyén dong trén mot duong thang, di chuyén doc theo tudng, theo ddi, AGV (xe
dan hudng tur dong), xe tu hanh, xe bao vé tu hanh, taxi tu hanh, giam sat méi truong,
Vv.v. Tat c4 cac ing dung s& dugc mo ta dudi dang cac bai tap trong tai liéu nay.

1.2. H¢ thong diéu khién
Robot 1a mot hé thong diéu khién may tinh.

"H¢ théng diéu khién" co thé duoc dinh nghia 1a mot nhém céc by phan dugc van hanh
cung nhau dé kiém soat cac bién khac nhau, quan ly hoat dong cua h¢ thong.

Vi du:

= He¢ théng diéu hoa khong khi kiém soat nhiét do trong phong.

= H¢ théng diéu khién nha kinh kiém soat nhiét do, d6 4m, anh sang va tudi nude.

= H¢ théng diéu khién tdc do duy tri tde do dong co 6n dinh mac du tai trén dong co thay
doi.

Mot hé thong diéu khién dnh sang c6 thé duy tri muc anh sang on dinh, bat ké lugng anh
sang mat troi thay doi. Hé thong di€u khién BAT hoac TAT dén theo nhu cau anh sang.

Ba khéi co ban nam trong moi hé thdng diéu khién may tinh:



1. Khdi dau vao — bd phan doc céc tin hiéu cam bién cta hé théng nhu nhiét do, anh
sang, khoang cach, cong tac cam ung, v.v. va gui thong tin dén bd dicéu khién.

2. Khéi diéu khién — 13 "B6 ndo" cua hé thdng, khdi diéu khién chira chwong trinh trong
bd nhd ctia nod va thyc hién cac 1énh chuong trinh, xtr 1y dit li¢u nhan duoc.

3. Khoi diu ra — bd phan van hanh cac co cau chép hanh cua hé théng nhu dong co, den,
may bom, quat hoat dong dua theo dir li¢u tir cac dau vao va "quyét dinh" cia chuong
trinh.

Diu vaio C———> | Khéi didu khiln | C——> Diura

Hinh 2. 1
Khdi diéu khién dugc két ndi v6i may tinh dé lap trinh va tai chwong trinh tir méy tinh
vao bd nho flash cua bo diéu khién.
Ngiat két ndi bo diéu khién khoi may tinh va két ndi nguon dién hodc pin véi no, tao ra
mot h¢ thong hoat dong doc 1ap.
1.3. Khoi diéu khién (Brain unit)
Mot sb thiét bi dau vao c6 thé c¢6 "Bd ndo" riéng cua nd. Cac cam bién 1a thiét bi c6 chirc
nang do. Chung gui dén bo di€u khién theo yéu cau cac dir liéu dugc xu 1y nhu: nhiét do
(°C hoac °F), cuong do anh sang tinh bang Lux, khoang cach tinh bang mét, v.v.
Céc thiét bi du ra ciing c6 thé 1a cac khéi “brain”. Vi duy, bd diéu khién téc do va hudng
dong co, cuong d den, goc dong co servo, v.v.
Cac khéi “brain” nay duoc két ndi trong mot chudi véi bd didu khién chinh, bo diéu
khién giao tiép voi ching thong qua céc tép tin.
1.4. Phin mém RobocklySense

RobocklySense 1a mot trinh soan thao 1ap trinh dang khdi truc quan. No st dung cac khdi
1€nh lién két v&i nhau dé€ xay dung mét chuong trinh thay vi phai viét ting cau 1énh.

RobocklySgnse st dung cac khf')’i Iénh dac biét qho robot EISENSE-MAKE doc dau vao,
van hanh dau ra cua né va doc bat ky cac cam bién nao.

Robockly Sense rat than thién, d& 1ap trinh va chay cac chuong trinh robot.
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Hinh 2. 2

1.5. EIROBO-206

Trong tai ligu ndy, ching ta s& sir dung EIROBO-206 lam b diéu khién trung tam cho
cac thiét bi va robot.

Hinh 2. 3

Bo diéu khién co ba dau vao (S1-S3) dé két ndi véi cac cong tic va cam bién, ba dau ra
(Ml M3) dé két nbi voi dén va dong co, chi thi LED, n(t nhan va giic cam USB mini dé
truyén dir liéu tir may tinh sang bo diéu khién EIROBO-206.

Mot chuong trinh co thé duoc tai xuéng b nhé flash cta b diéu khién va co thé chay
dugc bang cach str dung ndt nhan trén bang diéu khién cua noé.

C6 thé két ndi mo-dun pin (nhu 13 EIBAT-200 hoic pin sac du phong) voi EIROBO-206
thong qua 6 cdm USB dé van hanh bo diéu khién mot cach doc 1ap ma khong can may
tinh. Chay va dimg chuong trinh duoc thuc hién bang cich nhin nut mau cam trén bo
diéu khién.



1.6. Chuén bi diy két ndi cho cac thi nghiém

Dé thue hién cac bai tdp mo ta trong cac thi nghiém sau, chung ta can day ndi cd phich
cam (day va phich cam c6 thé dugc tim thay trong hop dung cu).

Chuén bj day nhu sau:

a) Chuén bi 6 cip day, mdi day dai 12cm.

b) Loai bo mot phan ngan (5mm) cua 16p cach dién bang nhya ¢ dau day.

¢) Ubn cac dau cua day lai, sao cho chung phing so véi 16p cach dién (xem hinh 2.4).

d) Chén ddu day da chuan bi (véi cac soi gap lai trén 16p cach dién) vao dau phich cim
(xem hinh 2.4).

e) Van chit ¢ vit. Khong siét quéa chat dé tranh 1am dut day.

f) Phich cidm bao gém ba phén: dau cdm kim loai, chat cach dién béng nhya va vit. Néu
chung dugc tach ra, hay lap phich cam qua 16 16n nhat vao chat cach dién. Luu y hudng
lap vao.

g) Str dung mot phich cdm bd sung dé on dinh phich cim kim loai trong vo cach dién cia
no.

h) Vin vit mot vong vao ren ctia né (khong vin chit hét c¢d).

| =

5mm

g - :@% :Q% ﬁj/;

Hinh 2. 4
1.7. Cai dit phain mém RobocklySense

Phin mém va trinh diéu khién phai dwoc cai dit trwée khi két ndi bat ky mo-dun
nao véi may tinh.

Lam theo huéng din trén man hinh. Qua trinh cai dat rat don gian va cac trinh diéu khién
can thiét dugc cai dat mot cach ty dong.

Qua trinh cai dit bao gdm hai phan: cai diat phdn mém RobocklySense va cai dit trinh
dicéu khién USB.

Cich cai dit phan mém RobocklySense.

?Ea RobocklySense,

1. Kich chu6t phai vao biéu tuong . Kich Run administrator.



» Computer » dc(mg DD (H:)

File Edit View Tools Help
Organize v Open New folder
¥ Downloads A Name Date modified Type Size

%{] Recent Places
I Desktop ri RobocklySense Open m

4

Take Ownership

Troubleshoot compatibility

Thém vao tap tin nén...

Thém vao "RobocklySense_ver_1.74.rar"

Nén va email...

Nén vao "RobocklySense_ver_1.74.rar" va email
Pin to Taskbar

Pin to Start Menu

iwwew o

Restore previous versions
Send to >

Cut

Copy

Paste

Create shortcut
Delete

Rename

Properties

Hinh 2.5

2. Man hinh xuét hién.

Installation folder
Select a destination folder where RobocklySense will be installed. C,
LY £l

Setup will install files in the following folder.

If you would like to install RobocklySense into a different folder, click Browse
and select another folder.

Destination folder

c:\RobocklySense ‘ | Browse...

Space required: 218.78MB
Space available: 11.59GB

— Createlnstall Free

‘ Next = ‘ ‘ Cancel

Hinh 2.6

3. Nhin Next qua trinh cai dt bat dau



%) Installing RobocklySense == ]

Installing Files -
Copying RobocklySense files to your computer.

To stop or pause the installation process, click Cancel.

Directory: c:\RobocklySense\chrome\App'Chrome-bin453.0.2785.116
File: chrome.dll

B 4

Cancel

Hinh 2.7

Sau khi chay hét man hinh xuét hién.

CP210x USB to UART Bridge Driver Installer

Welcome to the CP210x USB to
Py gt

N

UART Bridge Driver Installer

Thiz wizard will help you install the dmvers for your CP210x
I5SB to UART Bndge dewce.

To continue, click Mext.

Mext = Cancel

Hinh 2. 8




4. Nhéan Next dé cai dit trinh diéu khién USB.

CP210x USB to UART Bridge Driver Installer

Licenze Agreement

b To continue, accept the following icense agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

LICEMSE AGREEMENT ”
SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

THIS PRODUCT COMTAIMS THE SILICON LABS VCP DRIVER AND
INSTALLER PROGEAMS AND OTHER THIRD PARTY
SOFTWARE. TOGETHER THESE PRODUCTS ARE REFERRED TO

AS THE "LICENSED SOFTWARE™. USE OF THE LICENSED
SOFTWARE 15 SUBJECT TO THE TERMS OF THIS LICENSE W

(®) | accept this agreement Save As Print

()1 don't accept this agreement

< Back Mext = Cancel

Hinh 2.9

5. Nhan Next

CP210x USB to UART Bridge Driver Installer

Completing the Installation of the
CP210x USB to UART Bridge Driver

The dmvers were successfully installed on this computer.

You can now connect your dewice to this computer. If your device
came with instructons, please read them first.

Cirver Mame Status
" Silicon Laboratones (sla...  Heady to use

Hinh 2. 10

6. Nhan Finish dé két thtc cai dit trinh diéu khién USB. man hinh xuét hién



) Installing RobocklySense (== |[x]

RobocklySense has been successfully
installed!

Click Finish to complete the installation.

Hinh 2. 11

7. Nhan Finish dé hoan thanh cai dit phan mém

Sau khi qua trinh cai dat hoan tat, Phan mém RobocklySenses di sin sang dé sir dung.

® ¢

Biéu tugng phim tit RobocklySense Z— s& xuat hién trén man hinh may tinh .

Ghi cha:

Viéc nang cép phén mém c6 thé duge thuc hién bat ¢ lac nao. Cai dat phén mém nang
cap chi can thay thé cac tép c6 lién quan, vi vay khong can g& cai dat phan mém trudc
khi nang cap.

1.8. Bit diu chwong trinh RobocklySense

® ¢
Ban c6 thé tim thdy biéu twong chuong trinh RobocklySense J trén man hinh may
tinh.

® ¢

Nhép dup vao biéu tugng RobocklySense 2 _1dé chay phan mém RobocklySense.

Chuong trinh dugc mo trong trinh duyét va man hinh sau xuat hién:



LX ¥ RobocklySense gDirect ; o

Bottom Sensor

Hinh 2. 12

Man hinh nay 1a ché do Truc tiép (Direct) cho robot EISENSE-MAKE.

Thay doi lua chon trong

0 Unit thanh Robo va ban s€ nhan dugc man hinh sau:

Unit ID
Robo v 1

st o m DO e T
s2: o M2 O 0 O e = '7?
83: o M3 O 0 G‘ | B2 ” ?

Hinh 2. 13
Man hinh nay s& dugc giai thich trong thi nghi¢m 1.1.
bong chuong trinh dugc thue hién trong hai budce:
1. Poéng cira s6 trinh duyét.

o

2. Nhép vao biéu tuong RobocklySense & & phia duéi va dong cira s6 di mé.

£ RobocklySense Version: 1.81.29
Robockly 'Y

LocalHost port: 24029
Received:
Answer:

Status: Ready

Hinh 2. 14




THi NGHIEM 1.1 - CHE PQ TRUC TIEP (DIRECT)
Muc tiéu:

* Tim hiéu chi tiét cac bo phan cua EISENSE-MAKE.

» Céch két ndi cac bo phan voi EIROBO-206.

» Céch van hanh cac bd phan ¢ ché d6 Truc tiép (Direct).
Thiét bi can thiét:

= May tinh

* Phan mém RobocklySense

» B§ linh kién lip rap EISENSE-MAKE

Thao luian:

Phan mém RobocklySense cho phép van hanh tryuc tiép bo diéu khién EIROBO-206.

Chung ta s€ két ndi cac mo-dun véi EIROBO-206 va tim hiéu cach van hanh truc tiép ma
Khong can 1ap trinh.

Trinh ty thye hién:
1. EISENSE-MAKE bao gdm céc bd phan sau:

O O o @

Switch lact

Hinh 2. 15

M3di bo phan duge két ndi véi bo didu khién EIROBO-206 bang hai diy dién c6 phich
cam.

2. Két ndi bo diéu khién EIROBO-206 v6i may tinh bang cap USB.
3. Chay phan mém RobocklySense.

10



Chuong trinh dugc mo trong trinh duyét va man hinh sau xuat hién:

LX ¥ RobocklySense gDirect F o

Bottom Sensor

Hinh 2. 16
Man hinh nay 14 ché d Truc tiép (Direct) cho robot EISENSE-MAKE.
4. Thay d6i lya chon trong 6 Unit thanh Robo va ban s& nhan dugc man hinh sau:

LX¥RobocklySense gDirect ; o B

Unit ID
Robo v 1

S1: 0 M1 ‘O 0 G | B2 ” {?
$2: 0 M2 O 0 G O =f '7?
S3: o M3 O 0 G e = '7?

Hinh 2. 17
Ché d6 Truc tiép (Direct) cho phép ban kiém tra hé thong va két ndi trudc khi lap trinh
va chay chuong trinh. Giai doan nay gilp han ché rat nhicu 16i trong qua trinh phat trién.
Man hinh ché d¢ Tryc tiép (Direct) dugc thay doi theo tiy chon timg loai thiét bi. Mdi
thiét bi c6 so6 ID mdc dinh riéng. Nguoi dung c6 thé thay doi s6 ID mo-dun. Trong tai li¢u
nay, chung ta s€ st dung s6 ID mac dinh cta cac thict bi la “1”.

1.1.1. Kiém tra dong co

1. K&t n6i mdt trong cac dong co vdi cac cuc M1.

11



2. Nhap vao biéu twong Quay thuén C trén dong M1.
DPong co phai quay theo chiéu kim dong ho.

3. Nhép vao biéu tuong Dirng 0 va kiém tra xem dong co c6 ding lai khong.

4. Néu dong co quay nguoc chiéu kim ddng hd, hay thay d6i vi tri cac day duoc két ndi
vo1 dong co va kiém tra vong quay dong co.

5. Nhap vao biéu twong Quay nguwoc 0

DPong co phai xoay nguoc chiéu kim dong ho.

6. Poi hudng quay cta dong co bang cac 1énh quay nguoc O va quay thuan G

Luuy:
Thay d6i hwéng quay dot ngdt ma khong dirng dong co sé lam giam tudi tho ciia
dong co. Nén dirng dong co trudc khi thay doi hwédng quay cia né.

7. Thay dbi toc d6 quay cua dong co bang cac 1énh tdc do:

e =

Cham Vira Nhanh
Hinh 2. 18

8. Nhap vio biéu tugng Dirng 0%‘1 kiém tra xem dong co c6 ding lai khong.
1.1.2. Kiém tra Coi (Buzzer)

1. Két ndi coi véi cong ra M1 cung véi dong co.

Chung ta sir dung cac nut diéu khién dong co dé diéu khién coi.

2. Nhap vio biéu twong Quay thuin O trén dong M1.

Coi s€ phai kéu.

Néu coi khdng kéu, hiy kiém tra cac day két ndi.

Dé coi hoat dong dugc thi dong dién qua coi phai di theo mot chiéu nhat dinh.

3. Nhap vao biéu twong Dirng ové kiém tra xem coi cd tit khong.

4. Nhép vao biéu tuong Quay nguoe O
Coi sé khong kéu.

Chiéu cua dong dién dau ra anh hudng deén coi.
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5. Nhap vao diéu khién Dirng 0 :

1.1.3. Kiém tra dén LED

Bo dén LED bao gém 3 dén LED (d0, vang va xanh).
1. Két ndi dén LED mau d6 véi dau ra M1.

2. Két ndi dén LED mau vang v6i dau ra M2.

3. Két ndi dén LED mau xanh v&i dau ra M3.

Chlng ta s& str dung cac ndt diéu khién dong co dé diéu khién dén LED.

4. Nhép vao biéu tuong Quay thuin O cua M1.
Dén LED mau do s€ sang.
Néu dén khdng sang, hay thay doi dau day két ndi.

Vi dé 1am sang dén LED, dong dién qua dén LED phai chay theo mét chiéu nhat dinh.

5. Nhap vao biéu twong Dirng 0 va kiém tra xem dén LED d¢ c6 tat khong.

6. Nhap vao biéu twong Quay ngwoc O
bén LED sé khbng bat.
Luu ¥: Chiéu ctia dong dién dau ra anh huong dén dén LED.

7. Nhap vao biéu twong Dirng 0 :

8. Nhap vao biéu twong Quay thuén G cua M2.

bén LED mau vang s€ sang.

9. Nhap vao biéu twong Dirng 0 va kiém tra xem dén LED vang c6 tat khong.

10. Nhép vao biéu twong Quay thuén O cua M3.
Dén LED mau xanh s€ sang.

11. Nhap vio biéu tugng Dirng 0 va kiém tra xem dén LED xanh c6 tat khong.
12. Ngit két ndi dén LED.

1.1.4. Kiém tra dén (Lamp)

1. Két ndi dén (Lamp) véi cac cong M1.

Chung ta s& st dung cac nut diéu khién dong co dé diéu khién deén.

2. Nhap vao biéu twong Quay thuén O cua M1.
beén (Lamp) sé sang.
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Néu dén khdng sang, hiy thay doi két ndi cua day.

Dén (Lamp) ciing 1a mot loai LED. Dé bat dén sang, dong dién phai chay theo mot chiéu
nhat dinh.

3. Nhap vao biéu twong Dirng 0 va kiém tra xem dén c6 tat khong.

4. Nhép vao biéu tuong Quay nguge O
Pén sé khong sang.
Luu y: Chiéu ctia dong dién dau ra anh huong dén dén (Lamp).

5. Nhap vao biéu twong Dirng 0 :

6. Khong ngat két ndi dén.

1.1.5. Kiém tra cam bién anh sang (Light)

1. Kiém tra xem dén (Lamp) c6 tat khdng.

2. Két ndi cac cong ciia cam bién anh sang (Light) véi cac cong S1.
Mot gia tri s& xuét hién trong truong (6) S1.

Cam bién d3 do cudng d6 &nh sang moi truong xung quanh.

3. Néu gia tri 1 0, hay kiém tra xem day cam da duoc két n6i diing chua.
4. Bat dén (Lamp) va dat no gan cam bién 4nh sang.

Gia tri do méi phai cao hon nhiéu so véi gia tri trudc.

5. Chéan anh sang cta dén (Lamp).

Gia tri do dugc s& bi thay doi.

6. Nhap vao biéu twong Dirng odé tat dén (Lamp).

7. Ngit két ndi dén (Lamp) va cam bién anh sang (Light).
1.1.6. Kiém tra cong tic gat (Switch)

1. Két ndi cong tic véi cong S1.

2. Gat cong tic sang trai (vi tri Off).

Gia tri doc duogc cua S1 phai 1a 0.

3. Gat cong tac sang phai (vi tri On).

Gia tri doc duoc ctia S1 phai 1a 1000 (gi4 tri toi da).

Khi cong tic & bén phai (On), cong dau vao duoc két ndi véi ngudn dién 5V va dién ap
nay dugc chuyén doi thanh s6 1000.

1.1.7. Kiém tra céng tic nhdn nha (Tact)
1. Két ndi mot trong cac Cong tic nhan nha (Tact) véi cac cong S1.

Gia tri doc duogc cua S1 phai la 0.
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2. Nhan cong tac va giit no.
Gia tri doc duoc cta S1 phai 1a 1000 (gia tri toi da).

Khi cong tac dugc nhan, cong dau vao dugc két noi véi nguon dién 5V va dién ap nay
dugc chuyén do6i thanh s6 1000.

3. béng phin mém RobocklySense.
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THi NGHIEM 1.2 - CAC CHUONG TRINH PAU TIEN

Muc tiéu:

» Sir dung cac khdi 1énh dé xay dyng mot tha tuc (chwong trinh con).
» Taji chuong trinh xudng bd diéu khién va chay né.

Thiét bi cin thiét:

= May tinh

* Phan mém RobocklySense

= Robot lip rap EISENSE-MAKE

Thao luin:

Mot chuwong trinh may tinh bao gdm cac chudi 1énh theo tip 1énh ngon ngir 1ap trinh. C6
nhi€u ngon ngir 1ap trinh khac nhau véi céc tap 1énh khac nhau va cac ki€u 1ap trinh khac
nhau.

Chung ta phai cho may tinh biét 1énh nao la 1énh dau tién trong chudi. Méy tinh s& thuc
hién Iénh nay va s€ tiép tuc thuc hién mot 1énh phia sau trong chuoi.

Chuong trinh c6 thé bao gdm céc cau lénh thyc thi chuyén dén mot 1énh khac phia sau.

Chuong trinh ¢6 thé bao gdm cac cau 1énh thuc thi chuyén dén cac chudi khac theo diéu
kién hodc khong c6 diéu ki¢n. Céc thi nghiém sau ddy mo ta cac tuy chon nay.

C6 nhiéu loai ngon ngir 1ap trinh. Mdi loai c6 ct phap riéng va bd cau 1énh riéng.

RobocklySense 1a mot trinh soan thao 1ap trinh dang khéi truc quan. RobocklySense st
dung céc khoi lién két voi nhau dé xay dung mot chuong trinh giap nguoi hoc tap trung
vao giai quyét van d¢ thay vi viét doan ma cua mdt ngén ngir 1ap trinh nhat dinh.

Robockly rat than thién, rat d& 1ap trinh va chay cac chuong trinh robot. N6 rat manh mé
cho cac chuong trinh robot va la phan mém tot nhat dé bat dau hoc tap.

Trinh tu thue hién:

1. Két ndi md-dun dén LED véi bo mach chinh nhu trong hinh dudi day:

Hinh 2. 19
2. Lap EIROBO-206 vao bo mach chinh.
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3. Két n6i EIROBO-206 voi may tinh bang cap USB.
4. Két ndi dén LED mau d6 v6i cong M.

5. Két n6i dén LED mau vang véi cong M2.

6. Két ndi dén LED mau xanh v&i cong M3.

7. Chay phan mém RobocklySense.

Chuong trinh dugc mé trong trinh duyét va man hinh sau xuét hién

LX¥RobocklySense gDirect ; o

Unit ID Bottom Sensor

Sense |1

Speed

Hinh 2. 20
Man hinh nay 14 ché d Truc tiép (Direct) cho robot EISENSE-MAKE.

8. Thay dbi lwa chon trong 6 Unit thanh Robo va ban s& nhan duoc man hinh sau:

Unit ID
Robo v |

st o DO e T
e DM e e
s3 o w DM e e

Hinh 2. 21

Ché d6 Truc tiép (Direct) cho phép ban kiém tra hé théng va két ndi trude khi 14p trinh
va chay chuong trinh. Giai doan nay gitip han ché rat nhiéu 10i trong qua trinh phat trién.
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9. Kiém tra ba dén LED nhu duoc mb ta trong thi nghiém 1.1,
1.2.1. Chwong trinh déu tién - Pén LED nhéip nhay

1. Nhap chon biéu twong Block H dé chuyén sang giao dién 14p trinh.

¢ 3R0bocklySense 2 FBIocks o

Blocks JavaScript Python XML Untitled

Program
General
Sense
Robo
Brain
NeulLog
Memory

Hinh 2. 22

Mot chuong trinh 1ap trinh bao gém cac chudi cau lénh.

2. Nhap vao Program va danh sach cau 1énh chuong trinh s& xuét hién:

t ’RobockIySense 2 ‘Blocks ¢

Blocks JavaScript Python XML Untitled
I General
I serse
I Robo
-
I NeulLog

Memo!
v

Procedure name [[F{efH]

Hinh 2. 23
3. Nhan giir khéi 1énh Program start trong Program va kéo n6 sang phai.
LX ¥ RobocklySense 2 ; Blocks ¥ = L b B
Blocks JavaScript Python XML Untitled
I Program
I General
I Sense
I Robo
I Brain
I Neulog
I Memory
Hinh 2. 24

4. Nhép vao Robo va danh sach cau 1énh cia Robo sé& xuat hién:
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LX ¥ RobocklySense 2 ;Blocks o o R S 2N |

Cac JavaScript Python XML Untitled
manh
I e CIUI Robo ID (KB Motor (YEIED
I General
I sense Memory (LTS = Robo ID (58 Gl
Robo
I B Wait until Robo ID I8
I NeuLog
I M If Robo ID EIED EIED (ELEGEMES run procedure [FEEED
emory

Robo-EX ID Motor (VIR

Memory (ENEFTN = Robo-EX 1D

Wait until Robo-EX ID (1B [Memory1 - |

If Robo-EX ID (IR run procedure

Robo-217 1D (G Output G~

Hinh 2. 25

5. Nhap vao khéi cau 1énh Robo Motor va kéo nd vao bén dudi khéi 1énh Program
start. Chung s€ dugc gan vao vdi nhau.

‘ )RobockIySense 2 FBIocks ¢

Blocks JavaScript Python XML Untitled

Program

General Erogram start

Robo ID Motor

Sense
Robo
Brain
NeulLog
Memory

Hinh 2. 26

6. Nhap vao General va chon khéi 1énh Delay.

Kéo n6 vao bén dudi khéi 1énh Robo Motor.

LX ¥ RobocklySense 2 FBIOCKS o = B SN A

Blocks JavaScript Python XML Untitled
Program
Program start
General .
Sense Robo 1D 8 Motor (D
Robo Delay [Sec]
Brain
Neulog
Memory

Hinh 2. 27

7. Thay d6i gia tri d6 tré thanh 5 gidy.
8. Nhap chudt phai vao khéi 1énh Robo Motor.
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t ’RobocklySense 2 ;Blocks ﬁ

Blocks JavaScript Python XML Untitled

I Program
I General

alD EREE AMA
I e Duplicate
I Robo Add Comment
I Brain Collapse Block
I NeuLog Disable Block
I Memory Delete Block

Hinh 2. 28

9. Chon Duplicate (Nhan di) va khoi cu 1énh Robo Motor méi s& xuat hi¢n. Kéo n6
vao sau khoi 1énh Delay.

10. Thay ddi chi thi On CW (Quay thuan) ctia khéi 1énh Robo Motor méi thanh Off
(Dung).

11. Kiém tra xem chuong trinh ctia ban ¢4 gidng nhu chuong trinh sau khong:

LX ¥ RobocklySense 2 FBIocks o ~ H 0 B

Blocks JavaScript Python XML Untitled

I Program
Program start

I General N
I sense Robo ID Motor (VNS
I Robo I?elay [Sec]
| Brain Robo ID Motor (TIlED IS
I NeulLog
I Memory

Hinh 2. 29

12. Nhéap vao Program va chon khéi 1énh Program end. Kéo n6 vao sau khéi 1énh
Robo Motor.

LX ¥ RobocklySense 2 ;Blocks Q

Blocks JavaScript Python XML Untitled
I Program
I General Pfogram start
I sense Robo ID (M8 Motor
| Robo '?e|ay @ [Sec]
I Ban Robo ID (EHEB Motor
I NeulLog Program end
I Memory

Hinh 2. 30

L]
13. Nhép vao biéu twong Luu = va luu chuong trinh duéi tén Den_LED 1.
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1.2.2. Tai xuéng chwong trinh
1. EIROBO-206 ciing 1a mot may tinh c6 bo nh¢ flash.

Chung ta c6 thé tai chuwong trinh vao bd nhd ctia né.

. : A :
2. Nhap vao bicu tugng de tai xuong chuong trinh.

Budc nay sé& truyén chuong trinh may tinh vao bo nhé flash cuia EIROBO-206 va thay thé
chuong trinh trudce, néu da luu trong do.

3. Nhap vao biéu tuong D dé chay chuong trinh.
Pén mau do sé sang trong 5 gidy va sau do sé tat.

4. Pé chay chuong trinh luu trong bd diéu khién, chung ta ciing co thé sir dung nut an
Run/Stop mau cam nam trén bd dicu khién.

Nhén nat Run/Stop mau cam trén EIROBO-206 va ban s& thiy dén trén bo dieu khién
nhap nhay.

Ban c6 thé dong phan mém RobocklySense va chay chuong trinh bang nat nhan nay.
Trong trudng hop ndy, may tinh chi dugc st dung véi vai tro cung cap ngudn dién.
Thay thé may tinh bang mo6-dun pin s& tao ra mot bd diéu khién robot doc lap.
Nhirng luu y quan trong:

Két ndi lai EIROBO-206 v6i may tinh nén duge thuc hién khi n6 dang khong chay (den
Led trén b dicu khién khong nhap nhdy). Ban c6 thé s dung pin du phong dé ket noi
v6i1 6 cam cua EIROBO-206.

1.2.3. Pén LED nhip nhay
1. Nhan d6i (Duplicate) khdi 1énh Delay va hai khéi 1énh Robo Motor.

2. Kéo cac khdi 1énh va xdy dung chuong trinh nhu sau:

Program start

Robo ID Motor
Delay (B [Sec]

Robo ID Motor

Robo ID Motor
Delay B [Sec]

Robo ID Motor

Program end

Hinh 2. 31

]
3. Nhép vao biéu tuong h” va luu chuong trinh dudi tén Den_LED_2.
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. : A :
4. Nhap vao biéu tugng dé tai xudng chuong trinh.

5. Nhap vao biéu tuong D dé chay chuong trinh.
DPén mau do sé& bat trong 5 gidy, dén do tit va dén vang bat trong 5 gidy va sau do tit.
1.2.4. Bai tap thir thach — Pén LED nhép nhay

Nhiém vu 1: Nang cip chuong trinh Den_LED_2 d¢ ca ba dén LED s& duoc bat cung
nhau trong 3 gidy va tat cung nhau.

Tai chuong trinh xudng bd didu khién va chay né.

Chay chuong trinh tir may tinh va kiém tra hoat dong ctia dén.

Nhiém vy 2: Thay doi chuong trinh dé dén LED sé bat theo trinh tu tung cai mot.
Tai chuong trinh xudng bo diéu khién va chay né.

Chay chuong trinh tir may tinh va kiém tra hoat dong ciia né.
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THi NGHIEM 1.3 - CHUONG TRINH CON

Muc tiéu:

® S dung cac chuong trinh con trong mgt chuong trinh.
» Xay dung va trién khai dén tin hiéu giao théng.

Thiét bi cin thiét:

= May tinh

* Phan mém RobocklySense

= Robot lip rap EISENSE-MAKE

Thao luin:

Mot chwong trinh may tinh bao gdm céc chudi 1énh.

Thay vi ding mot chudi cdu 1énh, ching ta c6 thé chia chuong trinh thanh céc chuong
trinh con, d6 1a cac chudi cau 1énh va c6 gan tén cho tung chuoi.

Trong mdt chuong trinh, c6 mot chuong trinh chinh va cic chuwong trinh con. Bang cach
nay, khi ching ta chay chuong trinh, may tinh phai biét bat dau tur dau.

Trong thi nghiém nay, chung ta s& tao ra mot chwong trinh diéu khién dén nhap nhay khi
nhan cong tac. Chung ta s€ st dung mét chuong trinh con nhap nhay den.

Vao cudi chuong trinh, ching ta can thém mot 1énh, 1énh nay s€ dua chuong trinh tré vé
trang thai bat dau (khi ching ta mudén chuong trinh dugc thuc thi 1dp di lap lai), hoac
dung chuong trinh va quay tro lai ché do cho.

Trinh thy thue hién:

1. Két ndi mo-dun dén LED vé&i mach chinh nhu trong hinh duéi day:

Hinh 2. 32
2. Lap EIROBO-206 trén mach chinh.
3. Két n6i EIROBO-206 voéi may tinh bang cap USB.
4. Két ndi dén LED mau d6 v6i cong M.

5. Két n6i dén LED mau vang véi cong M2.
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6. Két ndi dén LED mau xanh v&i cong M3.
7. Chay phan mém RobocklySense.
8. Kiém tra ba dén LED nhu duoc mb ta trong thi nghiém 1.1,

9. Nhap chon biéu twong Block H dé chuyén sang giao dién 1ap trinh.
¢ , RobocklySense 2 ; Blocks O -~ L B

Blocks JavaScript Python XML Untitled

Program
General
Sense
Robo
Brain
Neulog
Memory

Hinh 2. 33
1.3.1. Chwong trinh chinh va chwong trinh con
1 Nhap vao Program va danh sach cac 1énh chuong trinh s& xuat hién:

Blocks JavaScript Python XML Untitled

General

Brain
Program restart
Memol
i Program abort

Procedure name
Procedure end
Procedure restart

Hinh 2. 34
2. Nhap vao khdi 1énh “Procedure name [Proc1]” va kéo né sang phai.

t )RobockIySense f FBlocks a -

Blocks JavaScript Python XML Untitled

Program

e Procedure name
Sense
Robo
Brain
NeuLog

Memory

Hinh 2. 35
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3. Khdi 1énh Procedure name c6 mot truong dé dit tén cho chuong trinh con.
Viét tén LED_mau_do trong trudng nay.
4. Kéo thém 1énh Robo Motor vao bén dudi khdi 1énh Procedure Name.

M ele=0o [T (=0-111-2 LED mau do
Robo 1D I Motor (EIED

Hinh 2. 36
5. Nhap vao General va chon khéi 1énh Delay.
Kéo n6 vao dudi khdi 1énh Robo Motor va thay dbi gia tri thanh 5 giay.

ML NENENGEY LED mau do
Robo ID @ Motor

Delay [ [Sec]

Hinh 2. 37
6. Nhan dbi khoi 1énh Robo Motor va dinh kém né vao sau khdi 1énh Delay.
7. Thay dbi chi thi ctia khéi 1énh Robo Motor méi thanh OFF.
8. Nhip vao Program va chon khdi 1énh Procedure end.

Kéo né vao dudi khéi 1énh Robo Motor, duéi cing ciia doan chuong trinh.

[2(ele=a [I[=WsF-1 (-0 LED mau do
Robo ID (I Motor (VIS
Delay ) [Sec]

Robo ID Motor (D kD

Procedure end

Hinh 2. 38

9. Liap lai cac bude nhu trén va tao truong trinh con LED_mau_vang véi do tré 2 giay.

M ele=L 1M EN LED mau vang

Robo 1D EJE Motor
Delay 3 [Sec]

Robo ID (I Motor Off ~ |

Procedure end

Hinh 2. 39

10. Lip lai cac budce trén va tao chuong trinh con LED_mau_xanh véi do tré 4 gidy.
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Sl = =N EEN LED mau xanh

Robo ID Motor
Delay [£3 [Sec]

Robo ID Motor Off -

Procedure end

Hinh 2. 40
11. Bay gio ching ta s€ xay dung chuong trinh chinh goi cac chuong trinh con do.
Nhap vao Program va danh sach cac 1énh chuong trinh xuét hién.
12. Nhép vao khdi Program start va kéo no sang phai.

13. Nhép vao General va kéo thém khéi 1énh “Run procedure Procl” vao sau khoi
lénh Program start.

Program start
Run procedure

Hinh 2. 41
14. Thay ddi tén Procl thanh LED_mau_do.
15. Tao khdi 1énh Run procedure LED_mau_vang.
16. Tao khdi 1énh Run procedure LED_mau_xanh.

17. Kiém tra xem chuong trinh ciia ban c6 nhu trwong trinh sau khéng:

Program start (M ele=h [T =1yl LED mau_do
UL NG LED _mau_do Robo ID Motor [V EIED
Run procedure Delay B [Sec]

UL NG N LED mau_xanh Robo ID Motor (EIES =D
Procedure end

Procedure name
Robo ID Motor [IEIES

Delay 3 [Sec]
Robo ID Motor | Off ~ |
Procedure end

(M ele LI ElnCE LED mau_xanh
Robo ID [lES Motor
Delay £} [Sec]

Robo ID (KB Motor LOff ~_

Procedure end

Hinh 2. 42
1.3.2. Vong lap

Hau hét cac chuong trinh diéu khién va robot 1a cac chuong trinh chay trong vong lip.
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1. Thém khéi 1énh Program restart dudi khéi 1énh Run procedure.

2. Kiém tra xem chuong trinh ctia ban c6 nhu truong trinh sau khong:

ML EGCE LED mau_do
Robo ID EIES Motor [ERE

Delay B [Sec]
Robo 1D KB Motor | Off ~ |
Procedure end

Program start
Run procedure
| Run procedure
Run procedure

Program restart

Procedure name
Robo 1D I Motor (TG
Delay ) [Sec]
Robo ID EIE# Motor | Off ~ |
Procedure end

Procedure name
Robo 1D EJED Motor
Delay [E) [Sec]
Robo ID EIED Motor TEED D

Procedure end

Hinh 2. 43

[
3. Nhép vao biéu tuong va Iuu chuong trinh véi tén 1a Den_giao_thong_1.
. : A .
4. Nhap vao bicu tuong de tai xuong chuong trinh.

5. Nhép vao biéu tuong D dé chay chuong trinh.

Pén LED mau do trén bo diéu khién EIROBO-206 s& nhap nhay cho biét chwong trinh
cua no dang chay.

Ba dén LED s& sang gidng mot dén giao thong trong vong 1ap vo han.

—
Trong khi chay, dong menu dugc thay doi thanh dong sau v6i biéu twong Dirng o
bén phai.
p f ; Blocks o- ', [ ]

Hinh 2. 44

6. Ding chuong trinh bang cach bim vao biéu twong Dirng

7. Dé chay chuong trinh trong b nhé EIROBO-206, chung ta cling co thé st dung nut
bam Run/Stop mau cam nam trén EIROBO-206.

Nhan vao nit Run/Stop mau cam trén bd diéu khién va ba dén LED s& sang giong mot
den giao thong trong vong 1dp vo han.

8. Dé dimg hé thdng dang chay, hay nhén nat nhin Run/Stop mau cam trén EIROBO-
206. Bén LED mau d6 trén bo diéu khién s& ngimg nhap nhdy.
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Ban c6 thé dung mQ-dun pin EIBAT-202 dé cam truc tiép vao EIROBO-
206 hodc vao khe cam cua bo mach chu.

Khi két ndi pin nhu vy véi EIROBO-206 va ngit két nbi khoi may tinh,
né s€ tro thanh mot robot chay doc 1ap theo chuong trinh dugc Iuu trong
bo nhd flash cua no.

Két ndi mé dun pin vé6i khe cdm ctia bo mach chu va ngit két néi EIROBO-206 khoi may
tinh.

Dong menu dugc thay doi thanh nhu sau:

‘ )Robock\ySense 2 FBIocks o =2

Hinh 2. 45
9. Nhén vao nut Run/ Stop mau cam trén bd diéu khién va ba dén LED sé sang giéng mot
den giao thong trong vong 1dp vo han.
10. Bé dumg h¢ thong dang chay, hdy nhin nit nhan Run/Stop mau cam trén EIROBO-
206. beén LED mau do trén b dicéu khién s€ ngiing nhap nhay.

11. Két ndi lai EIROBO-206 véi may tinh va doi cho dén khi dong menu dugc thay doi
trd lai nhu sau.

LX ¥ RobocklySense Q ;Blocks a

Hinh 2. 46
1.3.3. Bai tap thir thach — Pén giao thong

Nhiém vy 1: Ting thoi gian tré ctia dén LED mau do6 va giam thoi gian tré cua dén LED
mau xanh la cay.

Luu ¥ rang véi cac chuong trinh con, ban khong phai tim kiém 1énh Delay c6 lién quan
trong chuong trinh chinh.

Tai xudng chuong trinh, chay va kiém tra no.

Nhiém vu 2: Thay doi chwong trinh Den_giao_thong_1 dé dén LED mau xanh 14 ciy
nhap nhay hai lan (bat mot giay va tat mot giay) trudce khi tat.

Tai xudng chuong trinh, chay va kiém tra nd.
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THI NGHIEM 1.4 — CONG TAC
Muc tiéu:

= Phan hdi cta cong tic

Thiét bi can thiét:

= May tinh

= Phan mém RobocklySense

= Robot lp rap EISENSE-MAKE
Théo luan:

Mot hé thong vong kin 1a mot hé thong diéu khién, tuong tac voi cac cam bién va cong
tac.

Hé thong chiéu sang tu dong bao gdm cam bién anh sang 1a mot vi du cho hé thong vong
kin. H¢ thong di€u khién s€ sdng den khi troi toi va tat dén khi c6 anh sang. HE thong nay
tw dong diéu chinh theo thoi gian mua he (khi tro1 t61 mudn) va mua dong (khi troi toi
som).

Tat nhién, ching ta can cha y rang viéc bat dén khong anh hudng dén cam bién 4nh sang.
Chuong trinh ctia hé théng vong kin chira cac khéi 1énh nhu:

'Wait — until', 'If — then'.

Céc chuong trinh trong thi nghiém nay sir dung khdi 1énh “Wait — until”.

1.4.1. O nhé va bién

Trong 1€nh tao tré (Delay), ching ta viét mot sd xac dinh do dai cua thoi gian tré tinh
bang giay.

Chung ta goi s6 d6 1 hing 6, n6 1a mot phan cua 1énh. Khi mudn thay d6i sé nay, chiung
ta phai tim kiém mot 1énh c6 lién quan.

Trong lap trinh, chung ta it khi sir dung hang s6 ma thay vao d6 1a cac bién sé.

Mot bién 12 mot 6 nhd c6 tén, trong cau 1énh chung ta chi ra tén cua bién.

Chung ta qé thé dat gia tri bi’é'n 0 mot ,Vi tri nhat dinh cua chuong trinh, diéu nay giap
chung ta tiét ki€ém viéc tim kiém cac khoi 1énh.

Trong RobocklySense sir dung cac 6 nhd (tir Memoryl dén Memory19) lam bién.

Trinh tu thuc hién:

1. Két nbi 2 md-dun nat nhan (Tact) vad Pong co DC véi bo mach nhu trong hinh duéi
day:
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Hinh 2. 47
Lap EIROBO-206 Ién trén bo mach chu.
Két néi EIROBO-206 véi may tinh bang cap USB.
Két n6i dong co v6i cong M1.
Két n6i mot nut nhan véi cong S1
Két ndi nut nhan con lai voi cong S2
Chay phan mém RobocklySense.

Kiém tra dong co nhu dugc mé ta trong thi nghiém 1.1.

© 0 N o gk~ b

Kiém tra cac ndt nhin nhu dugc mo ta trong thi nghiém 1.1

10. Nhap chon biéu tuong Block E dé chuyén sang giao dién lap trinh.
11. Nhép vao Program, chon khéi 1énh Program start va kéo né sang phai.

LX ¥ RobocklySense 2 ;Blocks o

Blocks JavaScript Python XML Untitled
I Program
I General
I Sense
I Robo
I Brain
I NeulLog
I Memory

Hinh 2. 48

12. Nhép vao Robo va kéo thém khéi 1énh Robo Motor ghép vao bén dudi khdi 1énh
Program start.
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t )RobockIySense 2 ;Blocks o

Blocks JavaScript Python XML Untitled

Program Program start

General Robo ID Motor

Sense
Robo
Brain
NeuLog
Memory

Hinh 2. 49
13. Nhép vao General va thém khdi 1énh Delay.
14. Thay d6i gia tri d6 tré thanh 3 gidy.
15. Nhan doi khéi 1énh Robo Motor. Binh kém né vao sau khéi 1énh Delay.
16. Thay ddi chi thi cua khéi 1énh Robo Motor méi thanh Off (Ding).

17. Nhéap vao Program va chon khéi 1énh Program end. Kéo n6 vao sau khéi 1énh
Robo Motor cuoi cung.

Program start

Robo ID Motor
Delay E) [Sec]

Robo ID Motor Off ~

Program end

Hinh 2. 50

]
18. Nhép vao biéu tuong va luu chuong trinh véi tén 1a Dong_co_1.
19. Nhap vio biéu tugng E dé tai xuéng chuong trinh.

20. Nhap vao biéu tuong D dé chay chuong trinh.
Dong co s€ quay trong 3 gidy va sau d6 dung lai.

21. Truéc khi thay doi huéng quay cia dong co, tot hon 1a nén dimg né lai trong mot
thoi gian ngan va sau do bat no quay theo hudng khac.

Thay d6i chuong trinh thanh nhu sau:
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Program start

Robo ID Motor
EEVA 3 IR

Robo ID Motor | Off v
Délay [Sec]

Robo ID Motor
Delay [E) [Sec]

Robo ID Motor | Off v
Delay [Sec]

Program end

Hinh 2. 51

22. Tai xudng, chay va kiém tra hoat dong ctia chuong trinh.

23. Thay thé khoi 1énh Program end bang khi 1énh Program restart.
24. Tai Xuéng, chay va kiém tra hoat dong cua chuong trinh.

25. Dung chuong trinh dang chay.

1.4.2. Lénh Wait until

Chung ta s& ding 1énh Wait until bat ddu churong trinh.

1. Nhip vao Robo va mét danh sach cac cau 1énh ciia Robo s& xuét hién.

)RobockIySense Q ;Blocks o = LB

cac JavaScript Python XML Dong_co_3
manh
| T Robo 1D X Motor
I General
I Sense Memory [VENCIENE = Robo ID §ED EIED
I B Wait until Robo ID (8 EIED [ Memory1 - |
I NeulLog
IfRobo ID (D EED [Memory1 + UTIEE T Proci |
I Memory
Robo-EX ID Motor
Memory [ELEVANES = Robo-EX ID KIS
Wait until Robo-EX ID (I EIND [ Memory1 ~ ]
If Robo-EX ID {IED run procedure [FEED
Robo-217 ID Output (SN (CIND

Hinh 2. 52

2. Nhap vao khoi 1énh “Wait until Robo 1D [1] [S1] [>] [Memory1]” va kéo n6 trd
thanh I¢nh dau tién trong chuong trinh.
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3. Nhép vao Memory va danh sach cac 1énh dau vao xuat hién:

Blocks JavaScript Python XML Untitled
I Frogun
l General * N Memory1 |
I Sense
Memory1 ~ Memory1 ~ i + + W Memory1 * N~
I Robo W ry H ry - iR |
-
A o UETTIRD X GRS i Gz )
-
Hinh 2. 53

4. Nhép vao khbi 1énh “Memory [Memory1] = [0]” va kéo n6 dé trd thanh cau lénh dau
tién trong chuong trinh.

5. Thay doi gia tri “0” trong cau lénh thanh “1”.
6. Kiém tra xem truong trinh c6 gidng nhu sau khong:

Program start

Wait until Robo 1D (S v ]
Robo ID [ Motor
Delay [E) [Sec]

Robo ID (I Motor

EEWE 0.1 JEES|

Robo ID EBD Motor

Delay [€) [Sec]

Robo ID EJE# Motor
Delay [OXD [Sec]

Program restart

Hinh 2. 54

7. Luu chuong trinh duédi tén Nut_nhan_1.

8. Tai xudng va chay chuong trinh.

S& khong c6 diéu gi xay ra voi dong co.

9. Bim vao nut nhan (Tact).

DPong co s& quay va thay d6i hudng quay sau khi ban bAm nit nhan.
Luuy:

Nhu dugc mo ta trong thi nghiém 1, khi bam nut nhén, gia tri doc trong S1 1a 1000.
10. Nha nat nhan.

Pong co sé& dimg lai sau khi két thuc 1 chu ky.

Chuong trinh chd t6i khi ntit nhin dugc bim 1an nia.

11. Dung chuong trinh dang chay.
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12. Thay ddi chuong trinh dé mdi 1an bAm va nha nit nhan s& tao ra mot chu ky cua dong

CO.

13. Luu chuong trinh.

Program start

Wait until Robo ID (1 ) ‘Memory1 + |
Wait until Robo ID [S1 v | 'Memory1 ~ |
Robo ID Motor

Delay [E) [Sec]

Robo ID Motor Off ~

Delay [Sec]

Robo ID Motor
Delay [E) [Sec]

Robo ID Motor  Off |
Delay [Sec]

Program restart

Hinh 2. 55

14. Tai xubng va chay chuong trinh.

Dong co s€ thuc hién chu ky cia n6 mdt 1an sau khi bam va nha nat nhan.

M&i 1an bam Vva nha s& tao ra mot chu ky quay cia dong co.

Kiém tra diéu nay.

1.4.3. Thay d6i toc dd

Lénh Robo Motor ciing cho phép chiing ta thay doi toc do dong co.

Sau khi thay d6i, toc d6 s& duoc giit thiét 1ap cho dén 1an thay ddi tiép theo.

1. Thay ddi chwong trinh dé mdi 1an bam va nha nat nhan s& tao ra mot chu ky cta dong

co. Toc dd dong co nhanh khi quay thuan (CW) va cham khi quay ngugc (CCW).

2. Luu truong trinh

Program start

Wait until Robo ID 5D EED
Wait until Robo ID EIED
Robo ID EIE# Motor

Robo ID EIE# Motor

Delay E) [Sec]

Robo ID I Motor [Off ~ ]

EEVA 0.1 JEE|

Robo ID EIES Motor ' Slow ~ |
Robo ID EIES Motor (VI

Delay [E) [Sec]

Robo ID EIE# Motor [ Off v |
Delay ([O¥D [Sec]

Program restart

Hinh 2. 56



3. Tai xudng va chay chuong trinh.

DPong co sé thuc hién chu ky quay ctia né 1 1an chi sau khi bAm va nha nit nhan véi cac
toc d6 quay thuan va quay nguoc khac nhau.

MJi 1an bam va nha s& tao ra mot chu ky quay cua dong co.
Kiém tra diéu nay.
1.4.4. Bai tap thir thach - Pong co dwge diéu khién bang nit nhin

Nhiém vu 1: Tao mot chuong trinh bat dong co sau khi bam VA nha nut nhin va tit no
sau khi bam va nha mdt nat nhan khac.

Chuong trinh chay trong mot vong 1ap vo han.

Nhi¢ém vu 2: Tao mot chuong trinh bat dong co sau bam va nha ba lan nut nhan va tit nd
sau mot 1an bam va nha ndt nhan khac.

Chuong trinh chay trong mot vong 13p vo tan.
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THi NGHIEM 1.5 - PIEU KIEN VA QUYET PINH
Muc tiéu:

» Lénh diéu kién IF (Néu).

= Ham OR (Hodc).

= Ham AND (Va).

Thiét bi cin thiét:

= May tinh

* Phan mém RobocklySense

= Robot lip rap EISENSE-MAKE

Thao luan:

1.5.1. Lénh If (Néu)

Lénh diéu kién 14 1énh thyc hién c6 diéu kién.

Lénh dugc thyc hién khi diéu kién duge viét trong 1énh ton tai.
Lénh c6 diéu kién trong phan mém RobocklySense dugc goi mot chuong trinh con.

Lénh If 1a Iénh diéu kién chinh. N6 bao gom mot diéu kién va chuong trinh con nao d6
de hoat dong khi di€u kién ton tai.

Diéu kién dugc kiém tra khi 1énh diéu kién dugc thyc hién. Néu diéu kién khong ton tai,
1€nh ti€p theo phia sau s€ dugc thyc hién.

Chuong trinh sau day 1a mot vi du vé cach st dung 1énh If.
If Robo ID run procedure

Hinh 2. 57

Chung ta c6 thé tao ra cic diéu kién phirc tap, duoc goi 1a AND (Va) va OR (Hoic), s&
dugc giai thich chi tiét trong qua trinh thi nghiém.

Trinh tyu thyc hién:

1. Két n6i 2 mo-dun nit nhan (Tact) va Pong co' véi bo mach chinh nhu trong hinh dudi
day:

Hinh 2. 58
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Lap EIROBO-206 Ién trén bo mach chu.

Két n6i EIROBO-206 v6i may tinh bang cap USB.
Két nbi dong co véi cong M1.

Két ndi mot nut nhan véi cong S1

Két n6i nit nhan con lai véi cong S2

Chay phan mém RobocklySense.

Kiém tra dong co nhu dugc mé ta trong thi nghiém 1.1.

© o N o gk WD

Kiém tra cic nit nhin nhu dugc mo ta trong thi nghiém 1.1

10. Tao chwong trinh con DC_chay_thuan v6i mot khéi 1énh duy nhét:

el I -1 (-8 DC chay thuan

Robo ID Motor

Procedure end

Hinh 2. 59

11. Tao chwong trinh chinh véi cac khdi 1énh sau:

Program start

Memory =@
If Robo ID EIED | Memory1 + Billifsl(sl==501=} DC chay thuan

Program restart

Hinh 2. 60
12. Luu chuong trinh nay dudi tén Dong_co_DC_1.
13. Tai xubng va chay chuong trinh.
S& khong c6 diéu gi xay ra.
14. Bam nut nhan.

DPong co s& bit dau quay va khong dimng lai.

15. Nhén vao biéu tuong n dé dimg chuong trinh va dong co.
Pé dimg dong co, ching ta can dwa thém vao khéi 1énh Dung (Off).
16. Tao chwong trinh con DC_dung v6i mot khéi 1énh duy nhét:

v LT EIG Y DC_dung

Robo ID (@ Motor Off - |

Procedure end

Hinh 2. 61
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17. Thay d6i chuong trinh thanh nhu sau:

Program start

Memory =

Robo ID Motor
If Robo ID EIED run procedure
If Robo ID EIED run procedure

Program restart

Hinh 2. 62
18. Tai xudng va chay chuong trinh.
Lan nay, bAm nét nhan s& bat dong co va nha nlt nhan s& ding dong co.
1.5.2. Cac dinh nghia

Dinh nghia cta bién nho Memoryl dugc thyc hién trong moi vong ldp cua chuong trinh
mac du chung ta chi can dinh nghia n6 mot lan. N6 s& 1am cham di thoi gian chu ky cua
chuong trinh.

Pé lam diéu d6 chi khi chung ta tao ra mot chuong trinh con Chuong_trinh_chinh ma
khong cd cac dinh nghia chay trong vong 1dp vo han. Cac dinh nghia dugc thuc hién
trong chuong trinh va chuong trinh con Chuong_trinh_chinh sé duoc goi sau do.

1. Thay d6i chuong trinh thanh chuong trinh con sau va dit tén la Chuong_trinh_chinh:

Program start

Robo 1D (B Motor (XD
Fiﬂn o[(s[e=5[I1(=8 Chuong_trinh_chinh

Program end

(el =T (=W 1)) (=N Chuong_trinh_chinh
If Robo ID LN ISUIN DC _chay thuan
If Robo ID run procedure ([R[O:TT]

Procedure restart

Hinh 2. 63
2. Tai xudng va chay chuong trinh.
Bam nt nhan s& bat dong co va nha nit nhan sé ding dong co.
Bién nhé Memory1 chi dugc dinh nghia mét 1an trong chuong trinh.
1.5.3. Ham diéu kién OR (Hoic)
Chiing ta mudn van hanh dong co bang hai niit nhan theo ham diéu kién OR (Hoic).
Trong diéu kién OR, dong co dugc bat khi bam niit nhan thir nhat hodc ndt nhan thir hai

duoc bam hoac bam ca hai nit nhan.
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1. Thay d6i chuong trinh con Chuong_trinh_chinh thanh nhu sau:

(oo =LIT=MET =N Chuong_trinh_chinh
If Robo ID [S1 ~ | I RII=0 - DC chay thuan
If Robo ID [S2 + ] LN eIL T DC chay thuan

Procedu re restart

Hinh 2. 64
2. Tai xudng va chay chuong trinh.

3. Bam mot trong hai nt nhan va kiém tra xem dong co c6 bat khong.

4. Nhén vao biéu tuong n dé dimg chuong trinh dang chay.
bong co s€ dung lai.
5. Chay lai chuong trinh.

6. Bam nut nhan con lai va kiém tra xem dong co c6 bat khong.

7. Nhén vao biéu tuong n dé dimg chuong trinh dang chay.

1.5.4. Ham diéu kién AND

Dé dimg dong co, ching ta can diéu kién AND (Va).

Pong co nén dimg khi nha hai nat nhan.

Trong mot sO phﬁn mém 1ap trinh, diéu kién AND c6 thé dugc thém vao 1énh IF.
RobocklySense khong co tiy chon nay.

Diéu kién AND c6 thé dat dugc bing cach tao mot chwong trinh con khéc.

1. Tao chuong trinh con AND_DC_dung v6i mot khdi 1énh duy nht:

(Hele=H I ENE R AND DC dung

If Robo ID (1 v ] IHEI=N Y DC dung

F;rocedure end

Hinh 2. 65

2. Thay ddi chuong trinh chinh thanh nhu sau:
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=10 =0 E( 8 Chuong trinh_chinh

If Robo ID (S1 v ] (el 1 (-¥ DC chay thuan

If Robo ID (S2 v ) LEGI:G(T-N DC chay thuan
If Robo ID & IR IG0(-9 AND DC dung

F5rocedure restart

Hinh 2. 66
3. Phan tich chuong trinh va cac chuong trinh con.
4. Tai xudng va chay chuong trinh.
5. Nhan cc nat nhin va kiém tra xem dong co chi dung khi nha hai nut nhan.
1.5.5. Bai tip thir thach - Pong co dwge diéu khién béi hai niit nhin

Nhiém vy 1: Xay dung chuong trinh Bat dong co khi bam va nha nat nhan va Dumg khi
bam va nha nat nhan con lai.
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THI NGHIEM 1.6 - CONG QUANG

Muc tiéu:

= Khdi “Brain” hoat dong nhu thé nao?

= Pong co Servo hoat dong nhu thé nao?

= Cam bién anh sang.

= B¢ ghép quang.

Thiét bj cn thiét:

= May tinh

= Phan mém RobocklySense

= Robot lap rap EISENSE-MAKE

Thao luan:

1.6.1. Thiét bi Brain

Khéi “Brain” 1a mot linh kién hodc thiét bi c6 bo diéu khién riéng di duoc lap trinh san
dé kiém soat hoat dong. Vi dy, mot thiét bi di€u khién toc do va hudéng cuia dong co,
cuong do den, gbe dong co servo, doc cam bién, v.v.

Ba day két ndi khbi “Brain” v6i bo dicu khién hé théng. Thiét bi Brain c6 hai dau ra, mdi
dau ra c6 ba day.

Céc khéi “Brain” duogc két ndi trong mot chudi voi bd phan diéu khién chinh, bo diéu
khién nay giao ti€p voi chung thong qua céc tép tin.

Moi khéi “Brain” déu c¢6 mot ma sé ID. Moi thong diép tir don vi diéu khién déu bat dau
bang so0 ID tuong trng. Chi khoi “Brain” c6 so ID nay méi nhan dugc thong diép va thuc
thi no.

Viéc xay dung hé théng nhu nay 1a cach cac hé théng hién dai duoc xdy dung va co
nhirng vu di€m vuot trdi.

N6 tao ra mot hé théng véi it day ndi hon. Cac day dan di tir mo-dun nay sang mé-dun
khéc chtr khong phai tir tat ca cdc mo-dun noi dén thiét bi di€u khién.

Loai hé thong nay c6 thé dé dang thay doi va mo rong va khong phu thude vao sd luong
dau vao va dau ra cua don vi di€u khién.

1.6.2. POng co servo

Pong co servo 1a mot dong co cé phan hoi. Phan hoi cac trang thai co thé 1a dién 4p theo
toc do dong co, xung dién theo vong quay va hudng truc dong co, V.v.

DPong co servo cia bd EISENSE-MAKE c6 banh ring truyén dong va chiét ap. Chiét ap
1a cac bién trd tao ra di€n &p thay doi theo goc truc dong co servo.

Bo6 diéu khién dong co servo nhan dugc goc can thiét cua truc. N6 quay dong co theo
chiéu kim dong ho (CW) hodc nguogc chiéu kim dong ho (CCW) cho dén khi dién ap cua
chiét &p phu hop vdi goc nay.

N6 kiém tra goc truc moi lac. Néu c6 thay ddi co hoc, bd diéu khién s& BAT dong co dé
dua truc quay vé dang vi tri.
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Bo thiét bi nay chtra hai dong co servo - mot co 1D #1 va mot c6 1D #2.
1.6.3. Céng quang

Cong quang bao gdm ngudn sang (thudng 1a dén LED) va cam bién anh sang. Cam bién
anh sang tao ra di¢n ap theo cuong do anh sang trén do.

Pén va cam bién anh sang cta cong quang cd thé dat doi nhau. Pién ap cam bién anh
sang s€ cao khi dén khong bi chan. Khi anh sang bi chan, dién 4p cam bién dnh sang s€
giam dang ke.

Mot lua chon khéac cua cong quang 1a dat dén va cam bién anh sang canh nhau.

Trinh ty thye hién:

1. Két nbéi Pén (Lamp), cam bién anh sang (Light) va Dong co servo véi bo mach
chinh nhu trong hinh dudi day:

Str dung dong co servo véi ID #1.

Nhirng luwu v quan trong:

Bo mach chinh c6 hai dau ndi 3 chan & hai bén. Cac dau nbi nay sir dung cac day ndi co
hai dau tuot san 16p vo cach dién trong bd thiét bi.

MBoi chan cua dau ndi c¢6 hai tim kim loai bén trong. Nhan vao phan nhua phia trén bang
tuoc no vit det s€ md cac tam kim loai nay.

Nhan miéng nhya phia trén cua chan dau noi va gitt né trong khi ludn day dién vao do.
Hay chu y dén mau sic cia day noi.

Lap md dun EIROBO-206 Ién trén bo mach chu.

Két n6i EIROBO-206 véi may tinh bang cap USB.

Két nbi dong co Servo véi cong 3 chan trén bo mach chinh.

Két ndi Coi (Buzzer) véi cong M3 trén bo diéu khién.

Két nbi Bén (Lamp) v6i cong M1 trén bo diéu khién.

N o gk~ o

Két ndi cam bién anh sang (Light) voi cong S1 trén bo diéu khién.
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8. Chay phan mém RobocklySense.

9. Kiém tra dén (Lamp) va cam bién anh sang (Light) nhu duoc md ta trong thi nghiém
1.1.

10. Chon Brain Servo trong 6 Unit ctia man hinh Tryc tiép (Direct):

LX ¥ RobocklySense gDirect ‘ o 2=}

Unit ID ¢ -
Brain servo - 1 v

Angle Speed
128

mI ?I
& [ B2
Hinh 2. 68

Man hinh nay cho phép chung ta cai dit goc dong co va tée do di chuyén cta no.

11. Tim s6 ID cua dong co Servo. S6 ID mic dinh 1a 1.

12. Thiét 1ap s6 ID cua thiét bi da cai dat.

13. Kiém tra dong co Servo bang cach thay doi thanh trugt ctia goc (Angle) va téc do
(Speed).

14. Nhap chon biéu tuong Block B dé chuyén sang giao dién lap trinh.

15. X4y dung chuong trinh nhu sau, di chuyén dong co tir goc 0° sang goc 90° trong mot
vong ldp vo tan.

Program start
Brain servo ID Position (i)
Delay [E) [Sec]

Brain servo ID Position [E[Y)
Delay [E) [Sec]

P'rogram restart

Hinh 2. 69
16. Luu chuong trinh duéi tén Servo_1.
17. Tai xubng va chay chuong trinh.

Tryc dong co servo di chuyén gitra hai goc.
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18. Dung chuong trinh lai.

1.6.4. Chwong trinh cong quang

1.

Chuyén dén ché d6 Truc tiép (Direct).

2. Nhan vao biéu tuong O’ trén hang M1 dé bat dén (Lamp).

3.

Poc gia tri ctia cam bién anh séang trong 6 S1 va ghi lai nd.

Ching ta s& goi gia tri nay la gid tri Mé.

4.

Dua tay ctia ban dén gan cong quang va cam bién anh sang.

5. Giir tay ban gan céng quang va cam bién anh sang, doc gia tri ciia cam bién 4nh sang
trong 0 S1 va ghi lai no6.

Chung ta s€ goi gia tri nay la gia tri Pong.

6.

Tao mot chuong trinh chinh nhu sau:
Xac dinh Memoryl la gia tri M.
Xac dinh Memory?2 la gia tri Pong.
Di chuyén truc dong co servo dén 0°.
Bat den (Lamp).

Chay chuong trinh con Cong_quang

Program start

Gia tri mo

_ 14 tri dong
Brain servo ID [EJE) Position [1)
Robo ID Motor [TEIES

Program end

Hinh 2. 70

. Tao chuong trinh con Cong_quang nhu sau:

Cho dén khi gia tri cam bién anh sang (Light) nho hon gia tri Péng.
Di chuyén truc dong co servo dén goc 90°.

Cho dén khi gia tri cam bién anh sang (Light) 16n hon gia tri Mé.
Di chuyén truc dong co servo dén 0°.

Chén d9 tré (Delay).

Lap lai chuong trinh con.
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IZ el =L TN E (=8 Cong_quang
Wait until Robo ID
Brain servo ID Position [E[N)

Wait until Robo ID
Delay €D [Sec]
Brain servo ID Position [

Procedure restart

Hinh 2. 71
8. Luu chuong trinh dudi tén Cong_quang_1.
9. Tai xubng va chay chuong trinh.
Tryc cua dong co servo s& di chuyén vé 0° va dén (Lamp) sé bat.
10. Pua tay dén gan cong quang va cam bién anh sang.
Truc dong co servo s& di chuyén dén 90°.
11. Bo tay ra khoi cong quang va cam bién anh sang.
Truc dong co s& di chuyén dén 0°.

12. Lap lai cac budc 10 va 11 va thay d6i cac gia tri thiét 1ap cua bién Memoryl va
Memory2 cho dén khi chuong trinh hoat dong tét.

13. Dung chuong trinh lai.
1.6.5. Bai tap thir thach - Cong quang voi coi bao dong

Nhiém vu 1: Cai thién chuong trinh dé trudc khi dong cong quang, né s& bat coi (buzzer)
trong 1 giay.
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THi NGHIEM 1.7 - XE GAN PONG CO

Muc tiéu:

= Xay dung mot chiée xe dimng lai trude mot birc tudng.
= Xay dung mot xe di chuyén tién lui.

Thiét bi can thiét:

= May tinh

= Phan mém RobocklySense

= Robot lip rap EISENSE-MAKE

Thao luin:

Trong thi nghiém nay, chiing ta s& xay dung mot chiéc xe, di chuyén tién i véi khoang
thot gian nhat dinh.

Trinh ty thye hién:

1. Két ndi cac bo phan dé duoc mot chiée xe nhu trong hinh dudi day:

Hinh 2. 72
2. Lap EIROBO-206 Ién trén bo mach chu.
3. Két n6i EIROBO-206 voi may tinh bang cap USB.
4. Chay phan mém RobocklySense.

5. Két ndi cac bd phan cua xe vé1 EIROBO-206 va vdi cac thiét bi dau cudi.

6. Kiém tra ting bo phan nhu dugc mo ta trong thi nghi¢m 1.

7. Tao chuong trinh va chuong trinh di chuyén xe di tién véi toc do cao va i véi toe do
thap mot khodn thoi gian nhat dinh nhu sau:
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Program start

Robo ID Motor [L1E3
Robo ID e d M2 - |
Robo ID Motor [EES
Robo ID Motor (LI5S
Robo ID e d M2 - |

Delay [Sec]

Robo ID Motor [EES
Robo ID Motor (" E3
Robo ID Motor [EES
Robo ID Motor [[2ES
Delay [Sec]

Program end

Hinh 2. 73
9. Tai xubng, chay va kiém tra chuong trinh.
1.7.1. Bai tap thir thach — Xe tw hanh
Nhiém vu 1: Nang cap chuong trinh dé xe dimg chd 2 gidy trudce khi thay doi hudng.

Nhiém vu 2: Thay d6i chuong trinh dé xe chay tién vé phia trudc cham va chay I0i
nhanh.
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THi NGHIEM 1.8 - MAY TU PONG

Muc tiéu:

= Xay dung mot ¢b may duogc diéu khién boi mot cam bién anh sang.
= Kiém soat va chi huy mot hé thong phu theo thoi gian.

= Diéu khién hé thong tir dong

Thiét bi can thiét:

= May tinh

* Phan mém RobocklySense

= Robot lip rap EISENSE-MAKE

Thao luan:

Trong thi nghiém nay, ching ta s€¢ xay dung mdt h¢ théng tu dong. Hé théng nay mo
phong may giat.

* Pong co DC mo phdng dong co may giat.
= Pong co servo mo phong voi nude voi ba vi tri:
* Cap nudc sach (0°)
* Pong voi (90°)
* X4 nude ban (180°)
Cong tic gat (Switch) mo phong nit ON-OFF (Bat/Tat).
Nt nhan (Tact) mo phong chét cira.

Dén (Lamp) mo phong gia nhiét nude.
Trinh tu thuc hién:

1. Két noi cac bg phan véi bo mach chu nhu sau.

Hinh 2. 74
2. Lap EIROBO-206 Ién trén bo mach chu.
3. Két n6i EIROBO-206 véi may tinh bang cap USB.
4. Chay phan mém RobocklySense.
5. Két ndi cac bd phan voi1 EIROBO-206 va véi cac thiét bi dau cudi.

6. Kiém tra ting bo phan nhu dugc mo ta trong cac thi nghiém 1.1 va 1.6
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7. Xay dung chuong trinh va cac bude thuc hién nhu sau:

Dong voi nude- Pong co servo quay 90°
Cho t6i khi cong tic BAT — cong tic gat ON-OFF

Kiém tra xem ctra khoang giit da dong chua — “nat nhan tact” mé phong ctra khoang

may giat

M@ voi nude sach trong 15 gidy — Pong co servo quay vé goc 0°.

Déng voi nuée — Dong co servo quay goc 90°.

Bat gia nhiét nudce trong 10 gidy — Bat déen Lamp mo phong gia nhiét nudec.
Tt gia nhiét nu6c — Tat dén Lamp mo phong gia nhiét nudc.

Bat dong co quay thuan (CW) va quay nguge (CCW) 8 lan ¢ toc do thap trong 5 gidy

cho mdi huéng quay — md phéng qua trinh git.

Mé voi nude dé xa nude ban ra ngoai. — Pong co servo quay goc 180°.
Bat dong co quay thuan (CW) & téc d6 cao trong 10 gidy — mo phong qua trinh vit.
Dung dong co lai.

Dong voi nude — DPong co servo quay vé goc 90°.

Program start Procedure name

Robo ID [EEJ Motor [TEES
Brain servo ID [EIE3 Position EL) Robo 1D [EE3 Motor [TEED
Wait until Robo ID ({3 E3 [Memory1 - | Delay B [Sec]
Wit until Robo ID £ E2E3 | Memory1 ~ | Robo ID [EE3 Motor [EED E1E3
Brain servo ID [[JE3 Position [1) Delay KD [Sec]
Delay 3 [Sec] Robo ID (I3 Motor [NEE
Brain servo ID [EIE3 Position E[1) Delay B [Sec]
Robao ID Motor [ZE3 Robo ID [EEJ Motor [TEES [EE3
Delay 1) [Sec] Delay (KD [Sec]
Robo ID (VG V2 - W Off ~ | Procedure end
Loop (£} times procedure
Brain servo ID [{IE3 Position
Delay &3 [Sec]
Run procedure
Brain servo ID [EIE3 Position EL)
Delay &) [Sec]
Program end

Procedure name

Robo ID Maotor
Robo ID Motor
Delay [0 [Sec]

Robo ID [ Motor COff »
Procedure end

Hinh 2. 75

8. Tai xudng, chay va kiém tra chuong trinh.
1.8.1. Bai tap thir thach - May giat
Nhiém vu 1: Néng cdp chuong trinh dé n6 dirng dong co khi cong tic chinh TAT.
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Lién hé ho trg ki thuat:

CTCP PIEN TU CHUYEN DUNG HANEL

Dia chi: Tang 11 toa nha Diamond Flower, s6 48 Lé Vian Luong, Thanh Xuan, Ha Noi
Hotline: 0942195862




