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L&i néi dau
TCVN 13697:2023 hoan toan twong dwong I1SO 9787:2013

TCVN 13697:2023 do Ban ki thuat tiéu chudn quéc gia TCVN/TC 299,
Robot bién soan, Tdng cyc Tiéu chudn Do ludng Chét lwgng @& nghj, Bo
Khoa hoc va Cang nghé céng bé.
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R6 bét va cac bé phan cau thanh ré bt~
Cac hé toa do va thuat ngiv vé chuyén dong

Robots and robotic devices —

coordinate systems and motion nomenclatures

1 Pham vi ap dung

Tiéu chudn ndy dinh nghia va qui dinh cac hé toa dd clia rd bét, @dng theri cung cép thuat ngir, bao
gdm ca cac ky hiéu cho cac chuyén ddng co ban clia ré bét. Tiéu chuln tre gidp cho lién két, ther
nghiém va 13p trinh ctia rd bbt.

Tiéu chudn ndy 4p dyung cho t4t ca cac ré bét va cac bd phan cAu thanh ré bét a3 dugc dinh nghia
trong TCVN13228 (ISO 8373).

2 Tailiéu vién din

Céc tai lidu vién dan sau rat cin thidt cho 4p dung tiéu chudn nay. Béi véi cac tai lidu vién din c6 ghi
nam cdng b thi chi p dung phién ban da néu. Déi véi cac tai lidu vién din khdng ghi nim cdng bé thi
ap dyng phién ban mai nhét, bao gdm ca céc sira ddi, néu co.

TCVN 13228:2020 (SO 8373:2012), R6 bt va céc bé phan c4u thanh rd bbt - Tir ving.

3 Thuét ngir va dinh nghia

Tiéu chudn ndy &p dung cac thuat nglr va dinh nghfa dugc cho trong TCVN 13228 (ISO 8373) va céc
thuat ngl dinh nghia sau.

31
Céu hinh (configuration)

Tap hop tét ca céc gia trj clia bién khép xac dinh hoan toan hinh dang ciia rd bét tai bt cir thoi diém
nao

[NGUON: TCVN 13228:2020 (ISO 8373:2012), 3.5)
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3.2

B& mit lap dat cia dd (base mounting surface)

B& mét 1&p ndi gilra cénh tay va két cdu d& canh tay

[NGUON: TCVN 13228:2020 (ISO 8373:2012), 3.9]

3.3

San di dyng (mobile platform)

Tép hop clia tht ca c4c thanh phin clia rd bét di dong (2.13) cho phép c6 thé di chuyén dwoc.
INGUON: TCVN 13228:2020 (ISO 8373:2012), 3.18, d sira ddi — D3 loai bd cac chd thich 1 va 2.)
3.4

Hé toa d6 gbc (world coordinate system)

Hé toa do gén lién véi phan xwéng, hé toa d tinh tai ¢ lién quan t&i trai d4t va doc lap déi véi chuyén
dong chia ro bét

[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.7.1]
3.5

Hé toa d¢ cuia dé (base coordinate system)

Hé toa d ¢ lién quan dén bé mét I4p rap cla tryc
[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.7.2]
3.6

Hé toa d¢ cuia mat I3p ghép co khi (mechanical interface coordinate system)

Hé théng toa do c6 lién quan dén mét Iap ghép co khi

[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.7.3]

37

Hé toa dé dung cu (tool coordinate system)

TSC

Hé toa d6 ¢6 lién quan dén dung cu hodc co cAu tac dong cubi dwoc lién két véi miét I3p ghép co khi
[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.7.5]

38

Khéng gian lam vigc (working place)

Khéng gian ¢6 thé dwgc quét bdi diém tham chiéu cb tay, duoc ting Ién do pham vi quay hodc tinh tién
clia mdi diém trén cb tay.

[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.8.4)
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3.9

Pidm tam dung cu (tool centre point)

TCP

Didm dugc xac dinh cho mét tng dung d4 cho déi véi hé toa a9 clia mit 18p ghép co khi
[NGUON: TCVN 13228:2020 (ISO 8373:2012), 4.9]

3.10

Pidm gbc san di dgng (mobile platform origin)

Diém tham chiéu ctia san di ddng (mobile platform reference point)

Piém gbc clia hé toa dd san di ddng

[NGUON: TCVN 13228:2020 (1SO 8373:2012), 4.11]

KR 3

Hé toa dd tac vu (task coordinate system)

He toa a9 ¢b lign quan dén dja diém clia tac vy, dugc Ky hiéu bing Ok — Xk — Yk - Zk
[NGUON: TCVN 13232:2020 (ISO 14539:2000), 3.3.5]

3.12

Hé toa dd dbi twyng (object coordinate system)

Hé toa d6 c6 lién quan dén aéi twong, duoc ky hidu bang O - Xj - ¥j - Z;

[NGUON: TCVN 13232:2020 (1SO 14539:2000, 3.3.6]

313

Hé toa d§ camera (camera coordinate system)

Heé toa 4% ¢6 lién quan dén bd cam bién giam sat dja diém clia tac vy, dwgc ky higu biing Oc = Xc - Ye
- Zc

CHU THICH: C6 thé Kip a3t mt hé théng nhin A phat hién vi trf va sy dinh hurdmg cla cac 66l tugng dugc a4t ty .
[NGUON: TCVN 13232:2020 (ISO 14539:2000), 3.3.7]

3.14

Co cdu nam giir ban tay kep (grasp - type gripper)

Co cu ndm gii ban tay kep déi véi dbi twong bing cac ngdn kep.

[NGUON: TCVN 13232:2020 (ISO 14539:2000), 4.1.2.1]
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4 Quy tic chung cho céc hé toa 4% va thuat ngi¥ vé chuyén dong
4.1 Hé toa dd ban tay phai

T4t ca céc hé toa d9 dugc mé ta trong tiéu chudn ndy dugc xac dinh bing quy tic true giao ban tay
~ phai nhw @4 chi ra trén Hinh 1.

Hinh 1 - H§ toa d§ ban tay phai

4.2 Chuyén dong tinh tién

Céc chuyén dong tinh tién doc theo cac truc X, Y va Z dwee bidu thj theo céch sau:
+ hodc — x doc theo truc X
+ hodc - ydoctheotruc Y;
+ hodic - zdoc theo truc Z.

4.3 Chuyén ddng quay

Céc chuyén dong quay quanh cac tryc X, Y va Z dugc biéu thi theo céch sau:
+ ho#c — A quanh truc X;
+ hodc — B quanh truc Y;
+ hodc - C quanh truc Z;

A, Bva C ciing dwoc goi la lac ngang, lic doc va quay tréch.

A, B va C duong hudng theo cac chidu vén ren tién sang phai, theo cac chidu X, Y va Z duong (xem
Hinh 2).

Céc chuyén ddng quay chung dugc bidu thj béing sir két hop clia cac chuyén dong quay riéng.
Chd din

A l4¢ ngang

B tc doc

c quay tréch
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Hinh 2 - Céc chuyén ddng quay

4.4 Thuét nglr cho céc tryc clla tay may

Néu cac truc duoc ky hidu biing chir s, tryc 1 phai I3 chuy8n ddng dAu tién gin nhét véi bé mét 14p
rap co s&, tryc 2 1a chuyén ddng thir hai, va tiép tuc, tryc m 1a chuyén dong dwgc gén vao mét bich lap
ghép co khi.

CHU THICH Céc vi dy dugc cho trong Phy lyc A

5 Cac hé toa dd
51 Hé toadd gbc, Oo-Xo~Yo-2Zo

Géc clia hé toa dd gbc Oo, phdi do ngudi sl dung xé4c dinh phil hop véi yéu cdu cia ho. Tryc +2o
phai hudng theo chidu ngugc lai véi gia tée clia véc to trong Iue. Tryc +Xo phai do ngudi siv dung xac
dinh phii hep véi yéu ciu clia ho (xem Hinh 3).

5.2 Hé toa Ay cta dé, O1 — X1 - Y1 =21

Gbc cha hé toa do dé, Oy, phai do nha san xuét rd bét xac dinh truc dwong clia +Z; c6 phuwong vé
chidu ra xa bé& mat 14p rép co s&. Tryc +X; hwéng ra xa géc toa dé va di qua tam hinh chiéu clia khdng
gian 13m viéc, Cw, trén méat phdng clia b& mét I4p rap @& (xem Hinh 3 va 4). Khi cAu hinh clia ré bét can
tr& quy wée ndy thi chidu clia +X; phai do nha san xuét xéac dinh.

CHUTHICH Céc vi dy v& cic hd toa 40 gbc va hé toa 4 clia mit ip ghép co’ khi dugc cho trong Phy lyc A.

5.3 Hé toa d¢ ciia mat 1&p ghép co khi, Om = Xm ~ Ym ~ Zm

Géc hé toa @6 clia giao dién co khi, Om, |4 tdm clia giao dién co khi. Truc +Zm theo hurdng vudng géc
va di ra xa bich 13p ghép. Truc +Xm dugc xac dinh | dwdng song song vé&i truc +2Z1 (+X71) véi mat I&p

ghép co khi duroc diit song song véi méit phdng Y1 Z1 (X1 Y1) va cac tryc so cp va thiv clp cla rd bét
& gin cac v tri gilra nhét clia chdng. Khi cAu hinh clia rd bét can tré quy wére ndy thi vj tri clia cac tryc
so cAp phai do nha san xuét xac dinh (xem Hinh 3).

CHU THICH Céc vi dy vé& hé toa ) dé va hé toa dd clia mét Ip ghép co khi dugre cho trong Phy lyc A.
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Hinh 3 - Vi dy v& cac hé toa 49
5.4 Hé toa dd dung cy (TCS), Ot - Xt - Yi - Zt

Géc clia hé toa d dung cy, Oy, Ia tam diém clia dung cy (TCP) (xem Hinh 5). Tryc + Z¢ 13 tryc dung
cy, thudmg phy thude vao chidu ciia dung cy. Trong trung hop cac dung cu kep theo kidu cAm ném
mit phiing, tryc +Yt & trén mit phing chuyén déng clia cac ngdn kep.

Hinh 4 - Vi dy vé khéng gian 1am viéc cta rd bt

10
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Z

X

Hinh 5 - Vi dy v& hé toa d§ cuia dung cy
5.5 Hétoaddcuasandidong, Op—Xp—-Yp—2p

Op Ia gbc clia hé toa d6 san di ddng. Tryc +Xp thurdng dwgc 1y theo huwdmg clia san di ddng. Tryc +Zp
thwérng duwoc |4y theo chidu hwéng Ién trén clia san di ddng (xem Hinh 6).

Hinh 6 - Vi du v& hé toa d¢ cuia san lvu déng
5.6 Haé toa dj cua tac vy, Ok — Xk — Yk — Zk

Hé toa 4 clia tac vy duwgre minh hoa trén Hinh 7.

11
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Cha din
1 hé toa do gbc
2 hé toa do clia dé
hé toa d6 clia méat 13p ghép co khi
hé toa d dung cu
hé toa d% clia tac vu
hé toa d6 clia d6i twgng
hé toa d9 cla giam sat

D A W

8 TCP
9 dung cu kep
Hinh 7 - Cac hé toa ¢ trong @idu khién déi twgng

5.7 Hé toa dd clia dbi twong, Oj- Xj - Yj-Z
Hé toa do clia ddi tuong dwee minh hoa trén Hinh 7,
5.8 Hétoad) cla gidm sat, Oc - Xc-Ye-2Zc

Hé toa d6 clia camera dwgc minh hoa trén Hinh 7.
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Phuluc A
(tham khao)

Vi dy vé céc hg toa dd cho céc két cdu co khi khac nhau

Hinh A.2 - R6 bét c6 dang hinh try
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Hinh A.4 - R3 b6t c6 khép ndi ban 13
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Hinh A.5 — R6 bt SCARA

TCVN 13697:2023
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Thw muyc tai ligu tham khao

[1]  TCVN 13696:2023 (ISO 9283:1998) Tay may rd bét cdng nghiép — Dic tinh va phrong phép
thir lién quan.
[2]  TCVN 13698:2023 (ISO 9946:1999) Tay may rd bét cdng nghiép — Gidi thiéu cac dic tinh.

[3] TCVN 13232:2020 (ISO 14539:2000) Tay may rd bét cong nghiép — CAm ném ddi twrong bing
ban tay kep - Tir ving va trinh bay céc déc tinh.
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