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TEAM VIETNAM

Xin chao, chiing minh la Bgi tuyén Robotics Viét Nam FIRST Global Challenge!

Sau cudc thi FIRST Global Challenge 2017 tai My, ching minh bt dau hanh trinh xay dwng cong dong
Vietnam STEAM Union - cong déng danh cho cac ban hoc sinh yéu thich Robotics va STEAM tai Viét Nam -
t0 chirc cudc thi Vietham STEAM Challenge (VSC), Vietham Robotics Challenge (VRC) va cac workshop
day Iap trinh nham lan tda niém dam mé v&i Robotics dén céc ban tré.

Su6t 6 nam ké tir khi thanh I1ap, cac thé hé ddi tuyén Viét Nam ludén nd Iwc lam céac hoat dong v&i muc dich
xay dwng cdng dong STEAM virng chéc tai Viét Nam, truyén ngon Ira dam mé dén tat ca cac ban hoc sinh
trén toan quéc. Trong thdi gian t¢i, doi tuyén Viet Nam van sé ti€p tuc khong ngirng nghi déng gop, tao ra
thém nhiéu gia tri hon nira cho cdng dong.

WIS
=/ GLEBAL GiNevA

Nam 2022, sau cudc thi Vietnam Robotics Challenge, 8 ban tré vd cung tai nang da duwoc lwa chon tir 48
treong trung hoc phd thdong trén toan quéc dé trd thanh Doi Viét Nam tham gia cudc thi FIRST Global
Challenge 2022 tai Geneva, Thuy ST.

V6i slogan “Ablaze like a golden star”, Doi Viét Nam luén san sang né luc hét minh dé truyén cam hing,
niém dam mé cho cac ban tré tai Viét Nam. Chang minh tao ra dw &n School Tour with Team Vietham FGC
v&i mong muén mang STEAM va Robotics dén véi cac ban hoc sinh khap moi mién t6 quéc. Bén canh do,
ching minh dang ti€p tuc t0 chlrc cac cudc thi Vietham STEAM Challenge (VSC) va Vietham Robotics
Challenge (VRC) nham tao ra san choi vé Robotics dé cac ban hoc sinh dwoc trai nghiém, chia sé kién thic
va bt pha gidi han ban than.
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TEAM VIETNAM

Nguyen Khanh Linh
+ Role: Scrum Master and Public Relations
+ School: High School for Gifted Student, Hanoi National University of Education
+ Achievements and activities:
- President and Head of Technology, CSB Technology Club
- Top 12 of Future Blue Innovation 2021

Tran Danh Khoa

+ Role: Mechanical Engineering

+ School: Hanoi-Amsterdam High School for the Gifted

+ Achievements and activities:
- Head of Mechanical Department, GreenAms 6520 Robotics Team
- Runner-up VRC 2022
- Engineering Design Award FRC 2021

Trinh Tran Viet Hung
+ Role: Mechanical Engineering
+ School: Thai Phien High School
+ Achievements and activities:
- Bronze Medal, VRC 2022
- Top 20 Master Robot Builders

Nguyen Thanh Phong
+ Role: Mechanical Engineering
+ School: Duong Quang Ham High School
+ Achievements and activities:
- Captain of VRC Duong Quang Ham, VRC 2022
- Second Prize of Science and Technology of Province Hung Yen

Page 4



TEAM VIETNAM

Nguyen Phuong Mai

+ Role: Mechanical Engineering

+ School: Thai Phien High School

+ Achievements and activities:

- President of Thai Phien STEAM Challenge Robotics Club
- Gold Medal of VSC 2021, Bronze Medal of VRC 2022,
Top 20 of FGC 2021

Nguyen Tuan Minh

+ Role: Programmer

+ School: Hanoi-Amsterdam High School for the Gifted
+ Achievements and Activities

- Head of Content, GART Robotics Camp

- Runner-up VRC 2022

Kieu Hai Phong

+ Role: Programmer

+ School: Hanoi-Amsterdam High School for the Gifted
+ Achievements and activities:

- President of GreenAms 6520 Robotics Team

- Gold Medal of Vietham Robothon 2018

- Engineering Design Award FRC 2021

- Runner-up VRC 2022

Doan Huong Thanh

+ Role: Communication

+ School: Nguyen Gia Thieu High School

+ Achievement and activities:

- Winner, VRC 2022

- Head of Novel, Nguyen Gia Thieu Journal Club
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DESIGN PROCESS

Team Vietnam uses a Scrum project management framework with Agile philosophy. An agile team like
us delivers work in small, but consumable, increments, with requirements, plans, and results evaluated
continuously so teams have a natural mechanism for responding to change quickly. We use Scrum to help
members and teams deliver value incrementally in a collaborative manner.

In a definite timeframe since started to work together until finished our project, we divided that amount of
time into smaller time boxes (called sprints). During each sprint, we have done activities such as planning,
reviewing, and retrospect. We also do Daily Scrum and talk about what we have done, what we going to do,
and what challenges are we facing.
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In our team, we have 3 roles. The mentors served as the Project Owner, which set guidelines and
acceptance criteria for us to follow. Then there is one team member who serves as the Scrum Master. That
member manages the whole team's progress and organizes communication channels for tasks and
challenges. The other members served as developers. This role includes building and programming the
robot, planning fundraising, and managing social media platforms.

Using this professional approach within our team, we can finish most of our work on time without putting too
much pressure on ourselves. We also learned about the standard working philosophy that will help us in the
future.
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DRIVETRAIN

Co c8u chuyén déng nay bao gdbm 4 banh da hwédng Omni, mdi banh xe nghiéng 45 dd so v&i trong tam
robot, cho phép di chuyén tw do theo moi hwéng.

Piém dac biét cua co’ cau:
Hé thong chuyén ddng nay cho phép robot di chuyén phia véi huéng khdng thay doi. Gilp robot linh hoat hon
trong tran dau.

Thuan lgi:
Hé théng chuyén dong linh hoat

Nhwoc diém:

St dung 4 dong co.

Kho xay dwng va phat trién thém cac co cau khac dwa trén bd khung clia co’ cau.

Do sir dung 4 banh xe Omni nén ma sat v&i san khong qua tét, dé bi cac robot doi khac day.

Khong dang tin do yéu cau thiét ké cac co cau khac co trong tam tai chinh gitra robot, khdng 6n dinh.

Tai sao co cau khong dwoc chon:

Chuing t6i khéng chon co cdu nay vi ching toi tin rang chuyén dong da hudng la khdng can thiét va chang toi
kho phat trién cac co ché khac khi sir dung loai hé thdng truyén dong nay lam c6t 16i ctia ré-bot.

450.00

-
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INTAKE SYSTEM

Co céu sir dung lwc dan hoi clia cac day cao su dé thu bong st dung 2 dong co servo dé tao lwc nang.

Piém dac biét cua co’ cau:

Co ché nay dwa trén viéc tan dung lwc dan hdi clia 2 day cao su song song. Bang cach di chuyén hé théng lén
va xudng,kha nang dan clia day cho phép cac qua bong di chuyén qua cac khoang trong gitra cac day. Mat
khac, Iwc dan hoi sé du Ién dé ngan can cac nguyén tl&r cacbon roi ra ngoai.

Thuan loi:
Kha nang thu thap nhiéu bong cung mot ldc.
DPon gian dé I&p rap va thir nghiém.

Nhwoc diém:
MUrc do thao tac cao la can thiét dé thu thap nhiéu bong mot cach tron tru.

Tai sao y twéng khédng dwoc chon:
Pay tirng la y twdng cudi cling, tuy nhién, nguoi lai cam thdy qua kho dé diéu khién hé th6ng mot cach tron
tru.
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CLIMBER

Co cau nay bao gébm mot hé théng xich sir dung 2 Hex motor, duoc tao thanh ba tang cho phép leo Ién thanh
gilra cua Sink.

Piém dac biét cta co’ cau:
Co cau nay tan dung kha nang chiu lwc cla xich, cao hon dang ké so v&i day. Khong vi dan sau cac lan leo

Thuan loi:
Do bén clia co ché.
Khong can thiét ké tao lwc nang tai trong tam cua robot

Nhwoc diém:
S cong kénh clia co ché trong thiét ké
Khong thé leo Ién thanh cao nhat

Tai sao lai chon/kh6ng chon concept nay:
Chuing t6i thay thiét ké nay qua nang va cong kénh nén ching t6i kh6 xay dwng cac co ché khac ngoai né.
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THE FINAL

DRIVETRAIN

Hé théng truyén déng cuia robot la dang tank drivetrain, méi bén chuyén dong doc 1ap v&i nhau va duoc didu
khién bdi ngudi 1ai. Co cdu bao gom 4 dong co védi hop s6 15:1 va xich dan dong & moi bén. Xe co 2 loai
banh xe la banh da hwéng Omni va banh xe Traction c6 ma sat cao. Diéu nay dam bao truc quay ctia robot &
phia sau va tang tinh linh hoat ctia ching t6i khi quay. Phan khung duoc thiét ké dé dé dang xay dung va lap
rap cac co cau khac nhau trén doé.

Uu diém: Dam bao tc do quay va momen xoan clia banh, quay nhanh hon va chiu tai tét hon.

Nhwoc diém: St dung 4 dong co.
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THE FINAL

INTAKE SYSTEM

Co cau thu hodi bong duwoc thiét ké dé thu hdi bong mét cach nhanh chéng va hiéu qua. Chang téi str dung
dong co HD v&i 50% cong sudt, da dé thu hdi bong nhung khdng ban bong ra khoi khu chira clia robot. Ngoai
ra, robot cling thém moét phan mé réng, phan mé rong nay duoc mé theo quan tinh khi & dau tran. Cho phép
chiing toi tang dung lwgng lwu trir va dam bao kich thwdc chuén treée khi tran dau bat dau.

Uu diém: Nhanh, dang tin cay, 6n dinh, dung lvgng chira I&n dang ké.

Nhwoc diém: Khong co.
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THE FINAL

STORAGE

Kho Iwu trir ctia ching t6i hoat dong dé dwa bong vao hé
théng ban dua trén trong lwc va dwoc thiét ké nham chua
duwoc lvong bong 16n (hon 25 carbon). N6 cé thé dwa tirng
qua bong vao hé théng b&n hoic duwa bong lai vé
Compressor bang hé théng Intake. Chlng tdi cling thém
moét co cdu dao béng bén trong chd chita nham dé giai
guyét van dé ket bong.

Thuan loi:

+ D& xay dung.

+ Hé théng cho phép dwa mét qua bong va hé théng ban tai
mot thoi diém.

+ Dung lwvgng lvu triv 1Gn.

+ Ham bao téc doé ban cla robot

Nhwoc diém:
Bong co6 thé bi mac ket trong mét tinh huéng cu thé can
phai l4c dé tiép tuc ban.
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THE FINAL

SHOOTER

Hé théng b&n bong duoc sir dung dé dwa bong vao trong
Sink. Robot str dung hé théng b&n bang 1 banh da. Co céu
chinh géc bén ciing dwoc thém vao co clu clia robot bang
cach st dung mét chiét ap do géc bén va chinh géc bang 1
chiéc servo . Chuong trinh localization cta ching téi cho
phép ching t6i tinh toan vi tri cla robot trén san dau va quy
dao clia bong, nham gilp robot co6 thé ban & cac vi tri khac
nhau.

Mot bd nap dwoc dat bén dudi co cdu ban, gitp day béng
lén va kiém soét tdc dd ban.
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THE FINAL

SHOOTER

+ Nap va bén béng nhanh, str dung mot dong co duy nhét.
+ D06 chinh x&c cao (khodng 90%).

+ C6 kha nang béan lién tiép.

+ Kha nang kiém soat quy dao cua qua bdng cao.

Nhwoc diém:
+ Do khoang céach gitra bd nap va co cdu bén, mat mot khoang thoi gian dé 1dy dong nang cho banh da va
thori gian dé cho bong lén hé théng ban.
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300.00

THE FINAL

150.00

420.00

CLIMBER

Hé thdng leo cua robot sir dung co cau
thang x€p sau tang. Hé théng nay coé thé
dat dén mot do cao cu thé chi bang mot
nat nhan nham dwa moc lén dé moéc vao
thanh cao nhat. Méc cla robot cling dwoc
thiét ké dé hai robot khac leo 1én va gilr
méc bang cach str dung day dé chiu luc.

Uu diém: Cau tao don gian, c6 thé chiu
duoc trong lwgng cda 2 robot khac.

Nhwoc diém: Khé viot qua thanh thap.

12.50

15.00
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THE FINAL
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THE FINAL
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SOFTWARE

Ng6n ngi¥ lap trinh chinh dwoc team vietnam s dung la Java, véi 2 ly do chinh nhw sau:

1. M6t vai thanh vién trong doéi da tirng tham gia thi dau tai FRC nén c6 kinh nghiém twong d6i nhiéu vé ngén
nglr nay.

2.Java cho phép thic hién nhiéu nhiém vu phirc tap ma Blockkhdng lam duwoc hoac khéng thé can thiép qua
sau nhu tich hopbd diéu khién PIDF, thuc hién diéu hwéng robot, ...

Chung t6i st dung phan mém Android Studio dé€ viét chwongtrinh thay vi s&r dung OnbotJava, vi né tich hop
sén nhiéu tinhnang gidp 1ap trinh nhanh hon va hiéu qua hon, chadng han nhutrinh tw ddng g& 16i, tw dong

dién, VCS, ...

Chung t6i str dung Github lam VCS cla doi dé cé thé tién traoddi va lam viéc tlr xa v&i cac thanh vién khac
nhau & trong doi. Dui day la link chwong trinh ctia doi.

https://github.com/gart6520/FGC-2022/tree/master

Trong chuong trinh, chang téi chia lam nhé
lam 5 phan khac nhau:

1. OpModes: tép dung dé chlranhiing file
thudéc nhém OpModechay cac chuong trinh
chinh cudarobot. Mot chuwong trinh c6 thé
cénhieu OpMode khac nhau, mdiOpMode
c6 thé thuc hién cacnhiém vu khac nhau.

2. Robot: Noi tap hop cac du liéu, chira
cac hanh vi cling nhw tinhchat cia mot
robot.

3. Subsystems: Cha nhirng file dung dé
diéu khién cac co chékhac nhau cia mot
con robot.

4. Utils: tap hgp nhirng file dung dé thuc
hién diéu huéng robot cling nhu thuc hién
tw dong ban bong.

5. Constants: file chita nhirng gia tri hang
s6 nhu: van téc ctaddng co, vi tri bat dau
ctia robot, do I&n clia san dau.

PEé thure hién chuwong trinh ty ddng nhdm ban ciing nhw gidiprobot tw déng quay mat vé phia muc tiéu, ching toi
str dungchuong trinh odometry & trong thuat toan dé xac dinh vi tritwong déi ctia con bot & trén san. Thém vao
dé, mot thuat toankhac cling dwoc str dung dé xac dinh van téc can thiét ciashooter dé co thé thwc hién nhiém
vu V@i do chinh xac cao. Chlng toi da sir dung mot bd diéu khién PID dé kiém soat va diéu khién van toc clia co
ché ban bong va chuong trinh tw ddongquay vé muc tiéu cta robot
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https://github.com/gart6520/FGC-2022/tree/master

SOFTWARE

So b0 vé thuat toan

Odometry
Duw@i day la céng thire co ban cho chuong trinh Odometry.
. sin Aty _1-cos Alg
TG+l o, cosltlgy —smbg, 0 Aflg Aflg U Arg
Y. 41 ve.i| + |sinfg.: cosfg, 0] [i=teeddg sinody 0| | Ayr

“Afllg Allg
UG, e41 O, 1 0 0 1 0 0 | L%k

: toa do cla con bot & trén san.

: goc chi huéng cla robot.

Chir G thé hién la chi 3 gia tri cia hé quy chiéu mat san.
Chir R thé hién la chi 3 gia tri ctia hé quy chiéu robot.

t: th&i gian

Duwéi day la link cho viéc tim hi€u chi ti€t hon: https://github.com/acmerobotics/road-runner

B6 diéu khién PID

P (Ti I&), | (Tich phan), and D (Pao ham) la 3 gia tri tao nén métbd diéu khién PID, mdt co ché vong lap ap
dung hiéu chinh gitttrang thai mong mudn va trang thai hién tai. Dudi day 1a dwong link dan dén mot khda hoc
don gian vé bd diéu PID trén trangweb ctia FIRST. N6 duoc sir dung kha nhiéu trong cac cudc thi cta to chirc
FIRST.

https://docs.wpilib.org/en/stable/docs/software/advanced-controls/introduction/introduction-to-pid.html

Mot s6 quy tic co ban trong phong céach viét clia chang t6i dédam bao suw rd rang va dé hiéu clia chwong
trinh:

1. D&t tén bién dé hiéu.

2. Hang s6 duwoc viét in hoa.

3. Gilr cho chwong trinh dwoc ré rang, khéng phurc tap, ngan gon.

Cam bién
Chung t6i str dung 3 loai cdm bi€n sau & trén robot:
« Mot cdm bién khoang cach dwoc gén & phia sau co ché banbdng: dwoc dung dé tra vé khoang cach tir
co ché ban bong dén muc tiéu.
« 4 cam bién encoder tra vé téc do clia 4 banh clia dong co di chuyén, 1 cdm bién encoder d€ tra vé téc do
clia co ché ban bong.
« 1 cam bién IMU & trong Control Hub: dé tra véhwédng cla robot.

Trong tran dau, chdng t6i str dung 2 tay cam diéu khién dé diéukhién robot.

« MOt tay cam dé diéu khién su di chuyén culia robot va co ché leo.
« MO0t tay cam dé diéu khién cac chlrc nang con lai clia robot.
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GAMEPAD

GAMEPAD 1:

Cross
climber

2 joystick
2 side of
drivetrains

R1 T I-:LI ft
Turn right urn e
R2 - L2
Boost gverse
climber
GAMEPAD 2:
D PAD UP
boost intake
Triangle
D PAD LEFT loader
extension
Circle
shooter
D PAD DOWN
intake
L1
R1 Reverse intake,
Reverse loader, shooter extension
R2

Reverse Wheel of doom
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