CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phac

BAI VIET SANG KIEN
& nghi cdng nhan CSTP cép co s6)

I. SOLUQC LY LICH:

- Hotén: TRAN GIANG NAM

- Sinh ngay, thang, nam: 06- 09-1985 Gidi tinh: Nam

- Trinh d6 chuyén mon nghiép vu: K§ su nganh Dién tir vién thong

- Chirc nang, nhiém vu dugc giao: Giang vién; giang day céac hoc phan: Vi xu
ly, TT Vi xur ly, Lap trinh huéng ddi tuong, TT Lap trinh hudng d6i tuong,...

- Chtrc vu, don vi cbng tac: Giang vién — Khoa Dién - bién tu

I1. NOI DUNG:
1. Pat van dé

Hién nay truong dang tién hanh hién dai héa cac xuong thuc hanh dé nang cao tay
nghé cho sinh vién nham dap wng nhu cau caa cac xi nghiép. Nhiéu may méc méi
duogc dau tu va dua vao st dung gitp cho sinh vién tiép can duoc thuc té. Tuy nhién
kinh phi dau tu khong thé dap ung hét nhu cau ciia cac khoa. Do d6 giang vién can
chu dong tao ra cac thiét bi mang tinh hién dai, dé nang cao chat lugng bai thuc
hanh.,

Cung voi su phat trién caa cac nganh ki thuat dién-dién ti, cong nghé théng tin,
nghanh k§ thuat diéu khién, nganh ty déng hoa di va dang dat dugc nhiéu tién b
méi. V&i nén cong nghiép hién dai, doi hoi kha ning vé ty dong véi phuong thic
linh hoat cao cua day chuyén san xuat, thi cdng cu diéu khién canh tay may robot
dong vai tro rat quan trong.

Str dung canh tay mdy robot, nang cao do chinh xac gia cong va hiéu qua kinh té,
ddng thoi rit ngan duoc chu ky san xuat nén ngay nay trén thé gigi rat nhiéu nudc
d3 ap dung rong rai diéu khién cénh tay may robot.

Trong chuong trinh Thuc tap k¥ thuat robot, k¥ thuat co dién tir, stra chira va bao
tri may CNC, hé cao dang khoa Dién- Dién tir va thuc tap 1ap rap va van hanh hé
thng co dién tir hé trung cap, diéu khién tay robot da duoc dua vao giang day.



Dé dbi mai thiét bi day hoc phi hop véi xu thé hién dai cong nghiép 4.0, md hinh
diéu khién canh tay robot qua mang duoc trién khai va di dap tng dugc nhiing yéu
cau néu trén. Sinh vién co thé 1ap trinh chuong trinh diéu khién tay may trén may
tinh, sau d6 ra 1énh cho phan co khi thyuc hién cac chuyén dong di chuyén san pham,
diéu khién hoat dong canh tay théng qua mang khdng day. Sinh vién cé thé sia
chita cac hu hong thuong gap.

2. Noi dung sang kién
2.1. Tong quan mo hinh

% So do diéu khién md hinh:

Hinh 1: So dé diéu khién md hinh

% Board diéu khién

Arduino Nano V3.0 Adapter Board Shield
o |

Jack nquon DC

Hinh 2: Board diéu khién



% Board Wifi

% Canh tay Robot

Servo khop 3

Servo khop 2

Hinh 3: Board Wifi Esp 8266

Servo khop 4 Servo khop 5

Servo khop 6

Servo khop 1

'

Hinh 4: M®& hinh canh tay robot

Tay gap
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(a) Mach diéu khién (b) Cénh tay robot
Hinh 5: M6 hinh canh tay Robot diéu khién tir xa

2.2. Cac thong s6 md hinh

2.2.1 Pong co Servo RC:

Hinh 6: DBong co Servo RC



» HS-81
Loai dong co: 3 cuc
Loai vong bi: Khdng
Téc d6 (4,8V /6.0V): 0,11 /0,09 gidy @ 60 do.
M6-men xodn oz./in. (4,8V / 6,0V): 36/42
M6-men xoan kg./cm. (4.8V / 6.0V): 2.6 / 3.0
Kich thudc tinh bﬁng inch: 1,17x0,47x 1,16
Kich thudc tinh bﬁng milimét: 29,72 x 11,94 x 29,46
Trong lugng ounce: 0,58
Trong luong gam: 16,44

» HS-805BB
Thuong hi¢u: DSSERVO
M6-men xoan (5V): 19 kg / cm
Stall Torque (6.8V): 21,5kg/cm
Téc do: 0,16 giay / 60 ° (5V) /0,14 gidy / 60 ° (6.8V)
Dién 4p hoat dong: 4,8 ~ 6,8 DC Volts
Trong lugng: 60 g
Loai dong co: Pong co DC
Loai banh rang: Péng & Nhom
Tan suat 1am viéc: 1520ps / 333hz
Kich thudce: 40 x 20 x 40,5 mm



> Nguyén tic diéu khién Servo RC:
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Hinh 7: B¢ rong xung twong irng voi goc quay Servo RC
2.2.2 Adapter Board Shield

Hinh 8: Adapter Board Shield

> Dic diém k¥ thuat
14 Chan I/ O (loai servo c6 GND, nguén va tin hiéu).
8 chan tuong tu voi dau ra nguén va GND.
6 chan PWM
1 d4u vao ngudn Servo.
5 Pin mé rong 12C.
Diu ra AREF.
Pau ra 3,3V.

Kich thudc: 5,7cm x 5,2cm x 1em



2.2.3 Arduino Nano V3.0

Digital Pins

SMD Crystal
(16 MegaHertz)

Mini-B USB Jack

DI Z'l‘h:)l'ISY RYX@

POOOOQ o XD

Transmitting Data indicator LED (White)

e R . s ¥ R 2 Recelving Data Indicator LED [Red)
Microcontroller || = e AT Reset Button
} E
(ATmega328P) R ) N Y ¥ : Power Indicator (Blue)
K ? o | o -

Pin 13 LED (Yellow)

aZ A2 A4 n'j As R/ S

i p: 000000000

Analog Input Pins SV RSTGNDVIN

Output {AD-A7)

Analog
Reference

Arduino Nano V3.0 Pinout

Hinh 9: Board Arduino Nano

M6t vai thong so ciia Arduino Nano:

Arduino Nano Théng s6 ky thuat
S6 chan analog 1/0 8

CAu trac AVR

Toc d6 xung 16 MHz

Dong tiéu thu I/O 40mA

S6 chan Digital 1/0 22

Bo nhd EEPROM 1 KB

Bo nhé Flash 32 KB of which 2 KB used by Bootloader
Dién ap ngo vao (7-12) Volts

Vi diéu khién ATmega328P
Dién ap hoat dong 5V

Kich thuoc bo mach 18 x 45 mm

Ngudn tiéu thu 19mA

Ngo ra PWM 6

SRAM 2KB




2.2.4 Board wifi Esp 8266

Hinh 10: Board wifi esp8266

> Thong sé ky thuat:

IC chinh: ESP8266 Wifi SoC.

Phién ban firmware: NodeMCU Lua

Chip nap va giao tiép UART: CP2102.

GPIO tuong thich hoan toan véi firmware Node MCU.
Cép ngudn: 5VDC MicroUSB hoic Vin.

GIPO giao tiép muc 3.3VDC

Tich hop Led bao trang thai, nut Reset, Flash.

Kich thudc: 25 x 50 mm

2.2.5 Phan canh tay robot:

Kich thudc : 145 x 145 x 500 mm
Hanh trinh khop 1: 180°
Hanh trinh khop 2: 180°
Hanh trinh khop 3: 180°
Hanh trinh khop 4: 180°
Hanh trinh khop 5: 180°
Hanh trinh khop 6: 180°



2.2.6 Phan mém diéu khién tir xa

Phan mém ArmRobot do tac gia tu thiét ké va 1ap trinh, 4p dung cho cac dong
dién thoai Android. Va chay duoc trén may tinh thdng qua phan mém gia lap
Android BlueStacks 3. Khi c6 mang Wifi thi ¢ bat car dau phan mém ciing co
thé truy cap va diéu khién duoc canh tay Robot. Phan mém gom 2 phan: Tab

Auto dung dé diéu khién chuong trinh ¢6 sdn di nap trong phan ctiing, Tab

Manual dung dé diéu khién thu cong ting goc quay cia cac khap canh tay.

ArmRobot ArmRobot
Chuong trinh diéu khién tu dong Chuong trinh diéu khién bang tay
Chuong trinh gap san pham A CHON Chon goc quay Khop 1 CHON
Chuong trinh gap sén pham B CHON Chon goc quay Khop 2 CHOM
Chon goc quay Khop 3 CHON
Chuong trinh gép sén pham D CHOM Chon goc quay Khop 4 CHOM
Chon goc quay Khop 5 CHON

Chon goc quay Khop 6 CHOMN

Hinh 11: Giao dién phdn diéu khién

2.3. Hoat dong diéu khién canh tay robot tir xa

2.3.1. Mach diéu khién Arduino Nano

< Chirc ning: 12 board xur ly trung tam, xuat nhap tin hiéu, xir 1y diéu khién
Servo RC .
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Hinh 12: Mach diéu khién Arduino Nano
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2.3.2. So' db board mé réng Aduino Shield Nano

T

% Chirc ning: 12 board mé rong, xuat nhap tin hiéu, cung cap ngudn va

chuyén tin hiéu tir board trung tan ra diéu khién Servo RC.
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2.3.3. Mach Wifi Esp 8266

% Chire nidng: 12 mach thu phat Wifi, truyén va nhan dit liéu diéu khién khdng

day.
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Hinh 13: So d6 board Arduino Nano Shield
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Hinh 14: So dé board Esp8266

2.3.4. Phan mém diéu khién

< Chirc ning: ra lénh diéu khién hoat dong cho céanh tay robot.

Chuong trinh diéu khién tu dong

Chuong trinh gap san pham A CHON

Chuong trinh gap san pham B CHON

Chuong trinh gdp san pham D CHOMN

Chon chuong trinh da
cai dat san

Hinh 15: Giao dién phdn diéu khién tu dong




]
ArmRobot bat goc quay cho
Chuong trinh diéu khién bang tay tung khop

Chon goc quay Khop 1

Chon goc quay Khop 2 Chon géC quay

Chon goc quay Khop 3

Chon goc quay Khop 4

Chon goc quay Khop 5

Chon goc quay Khop 6

Tab Manual

Hinh 16: Giao dién phan diéu khién bang tay

2.3.5. Nguyén tic hoat dong cia hé théng:
Tir phan mém diéu khién ta c6 hai lya chon 1a: ché d¢ diéu khién tr dong (Auto) va
ché d¢ diéu khién bang tay (Manual).
Vi ché do Auto, ngudi dung chi thuc hién chon nhitng chuong trinh d3 cai dt san.
Khi do, canh tay Robot sé€ thuc hi¢n gép san phém ¢ dinh duge 1ap trinh tir trudce.
Vi ché do Manual, nguoi dung sé dugc can thi¢p sau vao hoat dong cua canh tay
robot. Cu thé 1a diéu khién dugc goc quay cua timg khdp ciia canh tay may.
Khi c6 mot 1énh diéu khién tir phan mém, tin hiéu s& dugc giri qua hé théng mang
va dén board wifi esp8266. Board wifi nay, c6 nhiém vu chuyén doi tin hiéu vira
nhan dugc thanh cac 1énh diéu khién cho board Arduino Nano. Tai day, chip vi diéu
khién trén board Arduino s& diéu khién cac dong co servo RC & cac khop hoat dong

tuong ung véi I¢énh nhan dugc tir phan mém.



2.4. Piém méi ciia sang kién:
Diém nhan dic biét 14 mo hinh canh tay robot co thé duoc diéu khién tr xa thong
qua mang Wifi. Tir smartphone, may tinh thyc hién diéu khién canh tay hoat
dong theo y mudn ciia ngudi dung.
3. Kétluan
M6 hinh canh tay robot thuc hién duoc cac cong viéc sau: diéu khién dugc cac
khop bang dong co Servo RC, diéu khién ty dong hoic bang tay tir xa, st dung
phan mém tu viét nén co thé hiéu chinh dé dang, mé hinh gon dep, dé di chuyén,
gia thanh re, dé st dung.
Nhitng han ché 1a néu diéu khién tir xa bang ché ¢6 Manual can két hop camera
dé quan sat, nham diéu khién ding muc tiéu dit ra.
Kha nang tng dung, trién khai két qua caa SKKN: mé hinh canh tay Robot diéu
khién tir xa qua mang dugc sir dung trong mon hoc ky thuat Robot, ky thuat co
dién ta, thyc tap stra chita va bao tri may CNC hé cao dang, lién thong cao dang
Khoa Bién - Bién tir. M6 hinh ciing duoc str dung trong mén hoc lap rap va van
hanh hé thdng co dién tir hé trung cap.
MB& hinh diéu khién canh tay Robot tir xa qua mang gitp sinh vién hiéu duoc cach
van hanh trong thuc té caa tay may, va dic biét ung dung duogc IoT trong diéu
khién, phi hop véi xu thé cdng nghiép 4.0. Sinh vién kiém tra duoc cach dau day,
thir dong co Servo RC, van hanh céanh tay robot. Sinh vién viét chuong trinh,
nhap vao may tinh, stra cac 16i. Khi chuong trinh hoan chinh, phan co khi diéu
khién canh tay robot di chuyén san pham theo chwong trinh da thiét 1ap. Sinh vién

néng cao ky nang sua chira cac hu hong thuong gap.



Thanh phé Hé Chi Minh, ngdy  thang 12 nam 2019

XAC NHAN CUA HQI PONG NGUOI VIET BAI
KHOA HQC CAP CO SO



