O e e SRR S SR S S S SR S R R SR R R S S R R T R R R R R R B R R R e

LUy _ , . .

i BO GIAO DUC VA DAO TAO

{(‘ TRUONG PAI HOC SU’ PHAM KY THUAT
\\t‘ THANH PHO HO CHi MINH

o PO AN TOT NGHIEP
E\ NGANH CONG NGHE KY THUAT CO DBIEN TU

THIET KE VA THI CONG MO HINH BAN TAY ROBOT

ﬁ GVHD: TS. BUIHADUC

IF SVTH: NGUYEN THANH TUNG
[ MSSV: 12146226

al SVTH: PHAN THANH BAC

\Lt‘ MSSV: 12144167

|
g
by

E SKL005127

[ 1]

[ ‘

k

l\

% Tp. H6 Chi Minh, thang 07 - 2016
B

ml



Pai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

5 CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA BDAO TAO Poc lap — Tu do — Hanh phic

CHAT LUGNG CAO

fhq.hcmute.eduvn

NHIEM VU PO AN TOT NGHI EP

Giang vién leong din: TS BUI HA BUC

Ho va tén sinh vién: NGUYEN THANH TUNG MSSV: 12146226
PHAN THANH BC MSSV: 12144167

Lép: 12146CLC

1. Téndé tai:

- Thiét ké va xay drng md hinh ban tay robot.

2. Cac $ ligu, tai ligu ban dau.

- Tai liéu thng quan ¥ thiét ké cac ban tay robata duoc thyc hién.
3. Ngi dung chinh aia dé an.

- Nghién @u nguyén ly trugn dong, diéu khién aia mé hinh.
- Nghién d¢u phrong an thét ké mé hinh.

- Thi cébng mé hinh.

- Lap trinh giao din diéu khién.

- Lap trinh cho B thong.

- Chay thir nghiém.

4. Cac @n pham du kién.

TRUONG BQ MON GIANG VIEN HUONG DAN
(Ky, ghi rd lo tén) (Ky, ghi rd hp tén)

LI DuoC PhEP B0 VE... ..ot e e e e e e e
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Pai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

5 CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA BAO TAO Poc lap — Tu do — Hanh phic

CHAT LUGNG CAO

fhghcmute.edu.vn

PHIEU NHAN XET PO AN TOT NGHI EP CUA GVHD

Ho va tén sinh vien:  NGUYEN THANH TUNG MSSV: 12146226
PHAN THANH BC MSSV: 12144167

Téndé tai: “THI ET KE VA THI CONG MO HINH BAN TAY ROBOT”

Nganhdao to: Cong Ngh¢ Ky Thuat Co Dién Tir.

Giang vién hréng din: TS BUI HA PUC

NHAN XET

1. Vé ngi dung dé tai & khoi lwong thye hién:

Noi dung chi yéu cia dé tai 1a fip trung nghién&u cach hat dong, ar dong a ban cia
ban tay con ngpi. Tir d6 thi cdng mé hinkdé kiém ching cac Kt qua dat duoc va chy

thir nghigm. Ung ding céac kén thirc da duoc hoc trrdc day nhr vi diéu khién, servo, 4p
trinhtng ding.

2. Uu diém:

3. Khuyét diém:

Pé nghi cho bao V¢ hay khong?
Panh gia laai:
Piém: (Bang chit: )
Tp. Ho Chi Minh, ngay thang am 201

Giao vién lwréng din

Bui Habtc
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Pai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

5 CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA BDAO TAO Poc lap — Tu do — Hanh phic

CHAT LUGNG CAO

fhq.hcmute.eduvn

PHIEU NHAN XET PO AN TOT NGHI EP CUA GVPB

Ho va tén sinh vien:  NGUYEN THANH TUNG MSSV: 12146226
PHAN THANH BRC MSSV: 12144167

Téndé tai: “THIET KE VA THI CONG MO HINH BAN TAY ROBOT”

Nganhdao to: Cong Nghé Ky Thuéat Co Dién Tir.

Giang vién plan bién:

NHAN XET

1. V@ ndi dung dé tai & khéi lwong thye hién:

Noi dung chi yéu cia dé tai 1a fip trung nghién&u cach hat dong, ar dong @ ban cia
ban tay con ngpi. Tur d6 thi cdng mé hinkié kiém ching cac Kt qua dat duoc va chy

thir nghigm. Ung ding céac kén thirc da duoc hoc tnrdc day nhr vi diéu khién, servo, 4p
trinhtng ding.

2.Uu diém:

3. Khuyét diém:

Pé nghi cho biao V¢ hay khong?
Panh gia laai:
biém: (Bang chir: )
Tp. Ho Chi Minh, ngdy 20 thang 7 am 2016

Giao vién phn bién
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Pai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

5 CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA BDAO TAO Poc lap — Tu do — Hanh phic

CHAT LUGNG CAO

fhq.hcmute.eduvn

PHIEU CHAM PIEM PO AN TOT NGHI EP

Téndé tai: “THI ET KE VA THI CONG MO HINH BAN TAY ROBOT.”

Ho va tén sinh vienNGUYEN THANH TUNG MSSV: 12146226
PHAN THANH RC MSSV: 12144167
A. PANH GIA.
TT M uc danh gia Piém t6i | Diém dat
da dugc
Hinh thirc va két cAu PATN. 2.0
1 | Pung format vi day di ca hinh thrc va i dung 0.5
cua cac mc.
Myc tiéu, nhém w, tong quan da deé tai. 1.0
Tinh @p thiéet cia dé tai. 0.5
Noi dung PATN. 5.0
Ky nang ing dung kien thirc toan tc, khoa lac va 0.5
ky thugt, khoa tec xa i, ...
Khd nang thec hién/ phan tich/dng hop/ danh gia. 1.0
2 | Kha nang thiet ké ché tzo mpt hé thong, thanh phn 2.0

hodc quy trinhdap #ng yéu du dwa ra Wi nhiing
rang bwc thyc .

Khi ning aii tién va phat trén. 1.0
Khi ning sr dung cong @ kj thuit, prun mem 0.5
chuyén nganh.
3 | K§ ning thuyét trinh. 3.0
Thuyt trinh hiéu qui, tr tin, trinh bay rd rang 1.0

mach lzc, truyen cim hing cho ngoi nghe, cé kb
nang lam véc nhom.

Tra loi cau hsi phdan bién Véi kién thirc vé cac vin 1.5
dé lién quan, hiu dwrgc anh heong aia cac giii phap
cua minh.

Hiéu dwoc trach nhém ngle nghiép va dao dirc 0.3
nghé nghiép.

Trang phlc chinh € va nghiém tac. 0.2
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bai Hoc Sy Pram Ky Thuat TP.HCM

KhoBao Tao Chit Luong Cao

TONG DIEM

10.0

B. CAC Y KIEN NHAN XET KHAC. (Néu co).

TP.HCM, ngay thang am 2016
Ngi nhan xét
(Ky, ghi r ken)
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bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

LOICAMK ET

Téndé tai: Thiét Ké Va Thi Cong M6 Hinh Ban Tay Robot

GVHD: Th.S Bui HAuc

Ho tén sinh vién: Nguiyn Thanh Tung

MSSV: 12146226 o 12146CLC
S dién thaai lién lac: 01653473783

Email: ngt.tung94@gmail.com

Ho tén sinh vién: Phan Thanki®

MSSV: 12144167 o 12146CLC

S5 dién thaai lién lac:

Email: phanthanhbac22794@gmail.com

Ngay rop khoa ldn 6t nghiép (PATN):

Loi cam Kt: “Chulng t6i xin camdoan khoda ldn ot nghiégp (PATN) nay l1a cdng trinh do
chinh ching t6i nghiénia va thec hign. Ching t6i khéng sao chépttky mat bai viet
nao da duwoc cong b ma khong trich rd ngin goc. Neu cé kit ky mgt s vi phem nao,
chung tbi xin chu hoan toan trach ndm.”

Tp. HCM, ngay thang am

( Ky tén)
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bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

LOI CAM ON

Sau nét thoi gian hoc tp va nghién ¢u nhém thrc hién dé tai dd hoan thankié tai
t6t nghiép dugc giao. Nhdm em xin chan thankidoi camon dén:

Giadinh, lan bé, nling ngroi ludn bénh agnh ching ta trong i qua trinh bc tp
va lam véc.
Ban Giam Hgu, Cac can & cong nhan vién nhaudng da giupdd nhom em trong

suwt thoi gian hoc @p tai truong.

Ban Chi Nhiém Khoa va cac Ty Cb trong Khoabao Tao Chit Luong Caoda chy
nhom em cac kn thic oo ban va chuyén nganh.

Céc lan cungddng hanh ¥i em trong sét qua trinh e tp va nghién gu.

Dic biét xin gii 10i tri an dén Thiy BUI HA PUC, ngudi truc tiép heong din dé tai
da h tro cho nhém emét nhiéu Vé kién thic, tai liéu va @ s& vat chit @& nhém em cé
thé hoan thanhdt dé tai.
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bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

TOM TAT LUAN VAN

Hién nay, cong nghrobotdang c6 nitng phat trén vuot bac. Pac biét 1a trong thh
vuc y hoc, md plong. NHin biét duoc day & nét linh cdng ngh cdanh hréng fét 16N i
twong lai. V6i mong mwn tng ding nhirng gida hoc vao thic & ciing nhr bat kip xu thé
cua thé gioi nén nhomia chon dé tai “Thiét ké va ché tao mé hinh ban tay robot. Vi
hi vong trng ding nhing cdng ngh mai ciing nhrng kién thrc da hpc dé co the tao ra
mot he théng diéu khién théng minh i do tin ciy cao, gia thanh phiop va & tiép cin
V&1 moi NQuoi.
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bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Lugng Cao

CHUONG 1: TONG QUAN

1.1 Ly do clpn dé tai

Trong cwc Hng, tai an ladiéu khéng ti tranh kibi, va c6 ét nhiéu ngroi do tai
nan ma nat di mot phin ao thé, anh hrong tnre tiép dén cuwe Hng, gay cho b khéng it
khé khin. Giai phap thay th cho \in dé nay chinh 1a cacdbphian nhan 4o.

Tuy nhién, cac ® phan nhan 4o hién nay cé gia thankirdit do. Khdng phi ai cing
c6 the tiép can dugc.

Dé c6 th giam gia thanh, thi 6t trong nhirng tiéu chi ma ta quan tan do6 1a qua
trinh gin xuit. Mot giai phapduoc dé ra latng ding céng nghin 3D. D6 ding chinh 1a
giai phapdugc doi ngii ky sa caa Not Impossible Labs oh Iya.

Hinh 1.1. Cac miu tay git do Not Impossible Labs:th hién

L4y cam hing tr cha dé trén, nhém quét dinh thre hién dé tai nay, i hy vong cé
thé ttng drng né vao cachnh wc y €, haic ding co tte la Ianh wrc robot, mé pbng, tr
dong hoa.

1.2 Tong quan W cac ban tay robotda vadang dwec nghién atu, ché tao:
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bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

The Shadow Hand

i 1% amdl
Hinh 1.2. Ban tay robot Shadow Hand

Uu diém:

- Thyc hién duoc 24 chugn dong, c6 tié bit chudc tnec tiép ar dong tay ngroi.

- C6 the giit dugc vat nang 3.9kg

- Sir dung 40 © khi nén, cho phép linh hbndm giit nhirng vat mém, & va.

- C6 20 lac tr do, kich & biang Wi tay 1 ngroi truéng thanh va cé 12%m bién.

ELU-2 Hand

PO AN TOT NGHIEP 14



bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

Hinh 1.3. Ban tay robot ELU-2 HAND
Uu diém:

- C6 kha nang hit kip or dong aia tay ngroi, d& dang trong tac.
- 9 bac tr do, hat dong nhy hé thdng servo trong ban tay.

BeBionic Hand

= = X

[

«—— D —>
Hinh 1.4. Ban tay robot BeBionic Hand

Uu diém:;

- C6 14 kéu ar dong, 2 \i tri ngén caidé cé tté trg giap cho nhiu cdng véc hang ngay.

PO AN TOT NGHIEP 15



bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

- Gang tay moé pling da ban tay #, taing tinh tAm my.

1.3 Muc tiéu va nhiém vu cia dé tai

1.3.1 Muc tiéu aia dé tai
Xay dyng mot mo hinh ban tay robot codktiéu khién va mé pbing dugc trong doi
cir dong aia ban tay ngoi.

1.3.2 Nhém vu cia deé tai

Xay drng va thét ké mot mé hinhdam bao haat dong 6n dinh, cung ép cac conge
cho ngrdi dung c6 th d& dang &p trinh, s dung va Kt ndi cac thét bi vé6i chi phi tHip
nhat véi do tin ciy cao. Lap trinh giao din diéu khién haat dong aia md hinh.

1.4 Poi twong va pham vi nghién airu:

1.4.1 Poi twong nghién aru:
Hé thdng dong @ servo, encoder, board arduino, ngoi tip trinh C.

1.4.2 Pham vi nghién aru:

Thiét ké by xar ly trung tdm & dung board Arduinogiéu khién cacdong @ servo,
kiém trado chinh xac bng encoder va xayuthg nbt giao dén diéu khién sr dung
Labviewdé co t diéu khién md hinh.

1.5 Giéi han cia dé tai:

M6t md hinh ¢m: M6 hinh ban tay,wm chic ning diéu khién (Arduino, king diéu

khién, nat nfan,..)

Do gii han vé& mit thoi gian thrc hién @ tai nén nhom ahchi tong Ve nhirng ar
dong ding nhr diéu khién ar ban nhrng Vin daptng yéu du aia dé tai.

PO AN TOT NGHIEP 16



bai Hoc Sr Pham Ky Thuat TP.HCM KhoBao Tao Chit Luong Cao

Chwong 2: CO SO LY THUY ET

2.1 Nguyén ly hat d¢ng:

Co thé con naroi cir dong nhy sy phbi hop aia cac o va xrong. Nhr hinh 2.1, ta c6 th
thiy, haat dong aia canh tay ngpi phu thuoc vao 2 bé ¢ Bicep va Tricep pinthudc vao
nhau.

Khi Bicep thu i, Tricep dui ra lam tay gp lai. Va khi tay dwi ra thi 2 b6 o nay hat
dong ngroc lai.

I MUSCLES WORK IN PAIRS TO MOVE A BONE

Triceps Triceps
relaxes CONLrActs

Hinh 2.1. Nguyén ky hiodsng aia co bip

Pé thyc hien mdt mé hinh ban tay mé phg co &t nhiéu phrong phap khac @n 18, hop
sd, khop dong,...), cé tinh kh thi cao, @ dang tinh toandn va vin dam bao do chinh
xac khi mé pling ar dong aia ban tay.

Nhung do quyt dinh € thyc hién mot mé hinhdé mé preng hait dong aia tay nén mo
hinh do nhom tic hién € sir dung chung nguyén lydi hoat dong aia @ bip ngroi
(xem hinh 2.2).

-

DAY KEO

NGONTAY A8

Hinh 2.2. Nguyén lyechbdn vé md hinh éa nhém
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DAY KEO

2.2 Phan tich ban tay ngoi:

2.2.1 Giu tao oo ban:

Phalanges —

Fhalanges

Carpals
Fisifarm
Tirguetrum
Hatnate
Capitate
Trapezoid
Trapezium
Lunate
scaphaoid

Metacarpals —

Carpals ——

e

Left hand, posterior surface

Hinh 2.3. Gu trdc bén trong @t ban tay
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BONES OF THE HAND AND WRIST

ANTERIOR VIEW POSTERIOR VIEW

; % ; /&-L Distal phalanges

Middle phalanges

Metacarpal bones

Trapezoid Trapezoid

Trapezium Trapezium Triquetrum

Scaphoid Scaphoid | .- Sl Lunate

Hinh 2.4. Gu trdc xrong 1 ban tay.

Qua nghién¢u vé dong hoc, quy dao ding nhr nguyén ly ban tayi@ Mozasser
Rahman, Tasnuva Tabashhum Choudhury, Shahrul Ngitiek, Amjad Bin Awangién
tir Trung tam nghiénia robot va B thong tr dong, Malaysia, ta c6 &hnhin thay, mot
ngon tay o ban bao @m 3d6t xwong duoc ndi véi nhau, khi pléi hop vai co bip, 3d6t
Xuong nay § tao nén & dong @ ban cia 1 ngodn tay.

Dbt chop
Dét giira
Pét goc

A
ﬁ é_L Distal phalanges

Middle phalanges

Proximal phalanges

2.2.2 M6 hinh toan hc:
Ta € don gian héa caaét dé dung md hinh ko gian,di cacdét goc, giira va chop
lan leot 1211, 12, 13,
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Hinh 2.5. K tpa do- khau @a 1 md hinh ngén tay
Tadat cac I toadd cia trng khau vao. i 61, 62 vao3 la goc quay i tirng dét.

Tur hinhd6 ta c6 lAng Denavit—Hartenberg .

i a-1 a—1 d O
1 0 0 0 o1
2 0 L1 0 02
3 0 L2 0 O3
4 0 L3 0 0

Bang 2.1. Bing Danevit-Hattenberg
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