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L&i néi dau
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Ro6 bét - Tlr vieng

Robotics - Vocabulary

1 Pham vi ap dung

Tiéu chudn nay dinh nghfa cac thuét nglr dwoc
str dung lién quan dén rd bét.

2 Tailiéu vién dan
Trong tiéu chuan ndy khdng cé tai liéu nao duoc
vién dan.

3 Thuat ngir va dinh nghia chung

Trong tiéu chudn nay st dyng cac thuat ngir va
dinh nghia dwd&i day:

31

R& bét

Co cdu dan dong dugc lap trinh v&i mét mire G0
tw dong diéu khién (3.2) nhét dinh @é thwe hién
chuyé&n ddng, thao tac hodc dinh vi.

Cha thich 1: Mgt rd bot bao gdm hé thdng didu khién (3.4).

Cho thich 2: Vi dy v& céu trlc co hoc clia rd bét 1a céc tay
méy (4.14), san di dgng (4.16) va rd bét deo (4.17).

3.2

Tw ddng didu khién

Kha nang thie hién cac nhiém vy dw dinh dwa
trén trang thai hién tai va cam nhan, ma khéng
can sy can thiép cla con ngudi.

1 Scope

This document defines terms used in relation to
robotics.

2 Normative references

There are no normative references in this
document.

3 Terms and definitions General

For the purposes this document, the following

terms and definitions apply:

3.1

Robot

Programmed actuated mechanism with a degree
of autonomy (3.2) to perform locomotion,
manipulation or positioning.

Note 1 to entry: A robot includes the control system (3.4).
Note 2 to entry: Examples of mechanical structure of robots

are manipulator (4.14), mobile platform (4.16) and wearable
robot (4.17).

3.2

Autonomy

Ability to perform intended tasks based on
current state and sensing, without human
intervention.
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Ch thich 1:  D&i v&i mét ¢ng dung cu thé, mic d6 ty chl
cb thé dwgre danh gia theo chét lwgng ra quyét dinh va tinh
ddc 1ap v&i con ngudi. Vi dy, cac sé ligu vé mire dd tw chi
tén tai ddi vai thiét bj dién y té trong IEC/TR 60601-4-1.

3.3

Cdng nghé ré bét

Hiéu biét v& ¢ng dung thie té thudng dugc siv
dung trong thiét ké ré bdt hoac hé thong diéu
khién cla chuing, dic biét Ia d& nang cao mirc 4o
tw dong diéu khién (3.2) clia ching.

VIDY Thuat toan vé& nhan biét, suy doan va lap ké hoach.

3.4

Hé théng didu khién

Bé diéu khién ro bét

Tép hop phan cirng, phan mém thyc hién cac
chirc nang diéu khién logic didu khién cong suét,
va céc chirc nang khéc cho phép gidm sat, kiém
soat hanh vi clia r6 bét (3.1), twong tac va giao
tiép véi d@bi twong khac va con ngudi trong moi
trwdrng lam viéc.

35

Co ciu rd bét

Co céu duoc thiét ké theo cong nghé rd bot (3.3),
nhung khéng dap &ng dwoc ddy dd cac déc tinh
clia ré bot (3.1).

VIDY Tay may didu khién tir xa, thiét bj xic giac, khau tc
doéng cudi, khung co hoc khéng cé ngudn dién,

3.6

R6 bét cong nghiép

Tay méy (4.14) da nang co thé Iap trinh lai, dwoc
diéu khién ty dong, co thé 1ap trinh cho ba hoic
nhiéu truc tré 1én, cé thé cb dinh tai ch hodc cb
dinh trén san di dong (4.16) dé st dung trong cac
trng dung tw dong hoéa trong mdi tredng cong
nghiép.

Note 1 to entry: For a particular application, degree of
autonomy can be evaluated according to the quality of
decision-making and independence from human. For
example, metrics for degree of autonomy exists for medical
electrical equipment in IEC/TR 60601-4-1.
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Robotic technology

Practical application knowledge commonly used
An the design of robots or their control systems,
especially to raise their degree of autonomy (3.2)

EXAMPLE Perception, reasoning and planning algorithms.

34

Control system

Robot controller

Set of hardware and software components
implementing logic and power control, and other
functions which allow monitoring and controlling
of the behaviour of a robot (3.1) and its
interaction and communication with other objects
and humans in the environment.

35

Robotic device

Mechanism developed with robotic technology
(3.3), but not fulfilling all characteristics of a robot
(3.1).

EXAMPLE
device, end-effector, unpowered exoskeleton.

Teleoperated remote manipulator, haptic

36

Industrial robot
Automatically  controlled, reprogrammable
multipurpose manipulator (4.14), programmable
in three or more axes, which can be either fixed
in place or fixed to a mobile platform (4.16) for
use in automation applications in an industrial

environment.



Chi thich 1: R bt cdng nghiép bao gém:

- Tay may, bao gbm ca co cdu dén ddng r6 bét (4.1) dugc
didu khién bdi bd diéu khién rd bét;

- B§ didu khién ré bét;

- Phwong tign @& day va/oac 1ap trinh 16 bét, bao gdm bét
ky giao dién két ndi nao (phan cirng va phin mém).

Cha thich 2:  Ré bét cong nghiép bao gém bét el céc truc
bd sung dwgrc tich hep vao chui dng hoc da co.

Chi thich 3: R@ bét cang nghiép bao gém cac tay may clia
rd b6t di dong, trong d6 r bét di ddng bao gbm mét san di
ddng cé tay may tich hgp hodc rd bét.

3.7

Rd bét djch vy

Ré bét (3.1) dung cho cac muyc dich ca nhan
hodc chuyén mon, thwe hién céc tac vu hiru ich
cho con ngudi hodc thiét bi.

Cha thich 1:  Céc tac vy sl dung ¢4 nhan bao gbm xt¥ Iy
hodc phuc vu cac mat hang, van chuyén, hd trg vat ly, cung

cép hwéng din hodc théng tin, trang diém, ndu an, sap dat
va thu don thirc phim.,

Chu thich 2:  C4c tac vy chuyén mén bao gdm kiém tra,
giam sat, x{r Iy cac mat hang, van chuyén ngudi, cung cip
huéng din hodic thdng tin, ndu &n, sép dit va thu don thyc
phim.

3.8

RO béty té

R6 bét (3.1) dwoc thiét ké dé s& dung lam thiét
bj dién tlr y t& hodic hé thong dién tir y té.

Chi thich 1: R6 bét y té khang dwoc coi Ia ré bét céng
nghiép (3.6) hodc ré bét dich vy (3.7).

3.9

Hé théng ré bét cong nghiép

Hé thdng r6 bét

May bao gdm mét ré bt cong nghiép (3.6); khéu
tac dong cudi (4.12); bt ky cdm bién khau tac ddng
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Note 1 to entry: The industrial robot includes:

- The manipulator, including robof actuators (4.1) controlied
by the robot controller;

- The robot controller;

- The means by which to teach and/or program the robot,
including any communicatjons interface (hardware
and software).

Note 2 to entry: Industrial robots include any auxiliary axes
that are integrated into the kinematic solution.

Note 3 to entry: Industrial robots include the manipulating
portion(s) of mobile robots, where a mobile robot
consists of a mobile platform with an integrated manipulator
or robot.

3.7

Service robot

Robot (3.1) in personal use or professional use
that performs useful tasks for humans or
equipment.

Note 1 to entry: Tasks in personal use include handling or
serving of items, transportation, physical support,

providing guidance or information, grooming, cooking and
food handling, and cleaning.

Note 2 to entry: Tasks in professional use include
inspection, surveillance, handling of items, person
transportation, providing guidance or information, cooking
and food handling, and cleaning.

3.8

Medical robot

Robot (3.1) intended to be used as medical
electrical equipment or medical electrical
systems.

Note 1 to entry: A medical robot is not regarded as an
industnial robot (3.6) or a service robot (3.7).

3.9

Industrial robot system

Robot system

Machine comprising an industrial robot (3.6);
end-effector(s) {4.12); any end-effector sensors
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cudi ndo va thiét bi (vi du: hé thong thi giac, didu
khién dan keo, diéu khién méi han) can thiét dé hd
tro tac vy da dinh; va mdt chuwong trinh tac vu.

Chuthich 1: Cacyéu clu vé hé théng rd bét, baa gdm ca

nhing yéu ciu v& kiém soat mdi nguy hiém, dwgc néu trong
TCVN 132298-2,

3.10

R6 bét

La khoa hoc va thyc tién vé thiét ké, ché tao va
str dung ré bét (3.1).

3.1

Ngwe&i van hanh

Nguwoi dwoe chi dinh dé khéi dong, theo déi va
dirng sw van hanh theo dw dinh.

312

Ngwéi ldp trinh tac vu

Nguwdi dwgc chi dinh d& chudn bi chuong trinh
tac vy (6.1).

3.13

Sw cong tac

Hoat déng cua ré bét (3.1) dwoc thiét ké cb chl
dich va nguwdoi clng lam viéc trong mét khdng
gian.

314

Hop tac chia rd bét

Su trao ddi thong tin va hanh déng gitra nhidu ré
bét (3.1) @& bao dam cac chuyén dong clia ching
dbng gop ¢o hiéu qua vao viéc clng nhau hoan
thanh tac vu.

3.15

Twong tac giiva ngwdi va rd bét

HRI

Sy trao ddi thong tin va hanh dong gilra nguwdi
va r6 bot (3.1) dé thyc hién mét tac vy qua giao
dién ngudi ding (6.18).

and equipment (e.g. vision systems, adhesive
dispensing, weld controller) needed to support
the intended task; and a task program.

Note 1 to entry: The robot system requirements, including
those for controlling hazards, are contained in 1ISO 10218-2.

3.10
Robotics
Science  and

practice of  designing,

manufacturing, and applying robots (3.1).

3N

Operator

Person designated to start, monitor and stop the
intended operation.

3.12

Task programmer

Person designated to prepare the task program
(6.1).

3.13
Collaboration
Operation by purposely designed robots (3.1)

and person working within the same space.

3.14

Robot cooperation

Information and action exchanges between
multiple robots (3.1) to ensure that their motions
work effectively together to accomplish the task.

3.15

Human - robot interaction

HRI

Information and action exchanges between
human and robof (3.1) to perform a task by
means of a user interface (6.18).



ViDY Céc trao ddi théng qua tiéng néi, nhin va xiic giac.

Chu thich 1: Vi ¢6 thé xdy ra nham 1n, khdng nén sir dung
cac ky hiéu chl cai dAu tién “HRI" cho giao dign ngudi - rd
bét khi mé ta giao dién clia ngwdi st dung.

3.16

Xac nhén gia trj sir dung

Xac nhan bang xem xét, kiém tra va cung cap
bing chirng khach quan bao dam rang cac yéu
cAu riéng biét cho str dung riéng theo dy dinh da
dugc dap tng.

[NGUON: TCVN IS0 9000:2015, 3.8.13, da slra ddi - dinh
nghla d3 dwgc slra ddi va chi thich d3 bj x6a.)

317

Kiém tra xac nhan

Xac nhan bang xem xét, kiém tra va cung cép
béng chirng khach quan dam bao rang cac yéu
cAu da dwoc dap (ng.

[NGUON: TCVN ISO 9000:2015, 3.8.12, d4 stra ddi - dinh
nghfa da duwgc sira ddi va chi thich d4 bj xéa.]

4 Thuatngir lién quan dén két ciu co khi

41

Co céu dan dong

Co ciu dan dong rd bét

Ngudn dan dong chuyén ddi dign, thly lyc, khi
nén hodc bat ky nang lwong nao dé tao ra
chuyén dong clia ré bét.

4.2

Canh tay rd bét

Canh tay

Truc chinh

Tap hop cac khéu (4.7) va céc khép dugec cung
cAp nang lwgng clia tay may (4.14) dwoc két nbi
véi nhau, gitra dé (4.9) va cd tay (4.3).
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EXAMPLE Exchanges through vocal, visual and tactile

means.

Note 1 to entry: Because of possible confusion, it is

advisable not to use the abbreviated term “HRI” for human-
robot interface when describing user interface.

3.16

Validation

Confirmation by examination and provision of
obiective evidence that the particular
requirements for a specific intended use have

been fulfilled.

[SOURCE: ISO 9000:2015, 3.8.13, modified - definition
medified and notes to eniry removed.]

3.17

Verification

Confirmation by examination and provision of
objective evidence that the requirements have
been fulfilled

[SOURCE: ISO 9000:2015, 3.8.12, modified - definition
modified and notes to entry removed.]

4 Terms related to mechanical structure

4.1

Actuator
Robot actuator
Power mechanism that converts electrial,
hydraulic, pneumatic or any energy to effect

motion of the robot.

4.2

Robotic arm

Arm

Primary axes

Interconnected set of links (4.7) and powered
joints of the manipulator (4.14), between the
base (4.9) and the wrist (4.3).
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4.3

Cb tay r6 bét

Cé tay

Truc thir cép

Tap hop céac khdu (4.7) va cac khop (4.8) dwoc
cung cép nang legng clia tay mdy (4.14) gitra

cénh tay (4.2) va khau tac dong cubi (4.12) dwoc
két néi v&i nhau @& dd, dinh vi va hwdng cho
khau tac dong cubi.

44

Chan r6 bét

Chén

Co cAu cla cac khau (4.7) va khop (4.8) duoc
két néi véi nhau dé khdi dong, do va day ré bot
di dong (4.15) bang cach tao ra cac chuyén dong
qua lai va tiép x(c khéng lién tuc vé&i bé mét di
chuyén (8.7).

45

Céu hinh

<Ddng hoc> Tap hop tat ca céc gia trj cla khop
(4.8) xac dinh hoan toan hinh dang clia ré bt
(3.1) tai bét ct thoi diém nao.

4.6

Céu hinh

<Tinh mé dun> sw sap xép cac mé dun (9.3) dé
dat dwoc chirc ning mong mudn clia mét ré bot
(3.1).

4.7

Khau

Vat ran dwoc lién két véi mot hodic nhigu vat ran
biing cac khop (4.8).

4.8

Khép

B phan co khi két ndi hai vat ran va cho phép
chuyén dong tuong déi bi han ché giiva ching.

10
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Robotic wrist

Wrist

Secondary axes

Interconnected set of links (4.7) and powered
joints (4.8) of the manipulator (4.14) between the

arm (4.2) and end-effector (4.12) which
supports, positions and orients the end-effector.

4.4

Robotic leg

Leg

Mechanism of interconnected set of links (4.7)
and joints (4.8) which is actuated to support and
propel the mobile robot (4.15) by making
reciprocating motion and intermittent contact

with the travel surface (8.7).

45

Configuration

<Kinematics> set of all joint (4.8) values that
completely determines the shape of the robot
(3.1) at any time.

4.6

Configuration

<Modularity> arrangement of the modules (9.3)
to achieve the desired functionality of a robot
(3.1).

4.7

Link

Rigid body connected to one or more rigid bodies
by joints (4.8).

4.8

Joint

Mechanical part that connects two rigid bodies
relative motion

and enables constrained

between them.



Chathich 1: Mat khép cé thé chii dong/cd ngudn dién hodc
thy dong/ khéng cé nguén dién.

4.81

Khép tinh tién

Khép trwet

L3p rap gitra hai khdu (4.7) @& cho phép mét
khau chuyén ddng tinh tién so véi khau kia.

4.8.2

Khé p quay

Khép xoay

Lap rap gitra hai khau (4.7) dé cho phép mét
khau c6 chuyén dong quay (xoay) so v&i khau
kia quanh mét fruc (5.3) cé dinh.

4.9

pé

Két cu dugc ni voi gbc xuat phat cla khéu
(4.7) dau tién cta tay méy (4.14).

410

Bé mat I3p rap clia dé

Bé& mat két ndi clia khau (4.7) dau tién cla tay
may (4.14) dwoc két ndi voi dé (4.9).

4.11

Mit I3p ghép co khi

B& mat I4p rap tai dAu mut cGa tay mdy (4.14)
duoc lién két voi khau téc dong cudi (4.12).

Cha thich 1: Xem TCVN 13234-1 va TCVN 13234-2

412

Khau tac dong cudi

Thiét bi dwgoc thiét ké dic biét dé gan vao mat
18p ghép co khi (4.11) dé cho phép ré bét (3.1)
thwe hién nhiém vy cla minh,

VIDY Ce céu kep (4.13), md han, siing phun.

TCVN 13228:2025

Note 1 to entry: A joint is either active/powered or passive/
unpowered.

481

Prismatic joint

Sliding joint

Assembly between two links (4.7) which enables
one to have a linear motion relative to the other.

48.2

Rotary joint

Revolute joint

Assembly connecting two links (4.7) which
enables one to rotate relative to the other about
a fixed axis (5.3).

4.9

Base

Structure to which the first link (4.7) of the
manipulator (4.14) is attached.

410

Base mounting surface

Connection surface of the first link (4.7) of the
manipulator (4.14) that is connected to the base
(4.9).

4.1

Mechanical interface

Mounting surface at the end of the manipulator

(4.14) to which the end-effector (4.12) is
attached.

Note 1 to entry: See 1SO 9409-1 and ISO 9409-2,

412

End-effector

Device specifically designed for attachment to
the mechanical interface (4.11) to enable the
robot (3.1) to perform its task.

EXAMPLE Gripper (4.13), welding gun, spray gun.

11
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413

Co céiu kep

Khéu tac dong cudi (4.12) dwgc thiét ké dé ndm
bat va git.

414

Tay may

Co cdu may gdm mot s6 thanh phan dwoc két
ndi hodc di trwot véi nhau.

Chu thich 1: M@t tay may co thé duwgc didqu khién bdi co
céu dan dong ra bét.

Chu thich 2:  Mét tay may khéng bao gdm mot khiu tic
dong cudi (4.12).

Cha thich 3: Mgt tay may thwéng bao adm cénh tay (4.2)
va b tay (4.3).

4141

Ré bét toa dd vudng géc

R6 bét toa do Dé cac

Tay méy (4.14) co ba khop tinh tién (4.8.1), cac
truc (5.3) chuyén déng clia né tring véi mot hé
toa o Dé cac.

ViDY Rb bét kiéu khung gia (xem Hinh A.1).

4.14.2

R6 bét toa d try

Tay may (4.14) co it nhat mdt khop quay (4.8.2)
va it nhat 1a mdt khop tinh tién (4.8.1), cac truc
(5.3) clia n6 tao thanh mét hé toa dd try.

Cht thich 1: Xem Hinh A.2,

4143

Ré bét toa d circ

Ré bét hinh cu

Tay may (4.14) co hai khép quay (4.8.2) va mét
khop tinh tién (4.8.1), cac truc (5.3) clia né tao
thanh mét hé toa dd cire.

Chu thich 1: Xem Hinh A.3

12
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Gripper

End-effector (4.12) designed for seizing and
holding.

414

Manipulator

Mechanism consisting of an arrangement of
segments, jointed or sliding relative to one
another.

Note 1 to entry: A manipulator includes robot actuators.

Note 2 to entry: A manipulator does not include an end-
effector (4.12).

Note 3 to entry: A manipulator typically consists of the arm
(4.2) and the wrist (4.3).

4141

Rectangular robot

Cartesian robot

Manipulator (4.14) which has three prismatic
Jjoints (4.8.1), whose axes (5.3) form a Cartesian
coordinate system.

EXAMPLE Gantry robot (see Figure A.1).

4.14.2

Cylindrical robot

Manipulator (4.14) which has at least one rofary
joint (4.8.2) and at least one prismatic joint
(4.8.1), whose axes (5.3) form a cylindrical
coordinate system.

Note 1 to entry: See Figure A.2.

4.14.3

Polar robot

Spherical robot

Manipulator (4.14) which has two rotary joints
(4.8.2) and one prismatic joint (4.8.1), whose
axes (5.3) form a polar coordinate system.

Note 1 to entry: See Figure A3.



4144

Ré bét dang con lic

Tay méy (4.14) co két cu co khi bao gém mét
cum khop ban I& van ning (khép ndi cac dang).

Chi thich 1: Xem Hinh A4

4.14.5

R6 bét khép ban 18

Tay mdy (4.14) c6 ba hodc nhidu khép quay
(4.8.2).

Chi thich 1: Xem Hinh A5

4.14.6

R6 bt SCARA

Tay méy (4.14) cé hai khop quay (4.8.2) song
song dé bao dam s dép img (6.12) trong mét
mét phing da lywa chon.

Chu thich 1; SCARA dwgc viét tat tlr cym tir cénh tay tuan
thi cé chon loc cho lp rép rd bét (Selectively Compliant
Arm for Robotic Assembly).

4.14.7

R6 bét song song

Ré bét c6 cac khau song song

Tay mdy (4.14) ma cac canh tay (4.2) cta no co
cac kh4u (4.7) tao thanh cac két cdu vong khép
kin.

ViDY San stewart

4.15

R6 bét di dong

R6 bt (3.1) co thé di chuyén dwéi sy didu khién
cia no.

Cha thich 1: Mgt r bét di dong c6 thé 12 mét san di ddng
{4.16) co hodic khdng cd cac tay may (4.14).

Cha thich 2:  Ngoai kha nang t ddng hoat dgng, rd bdt di
d6ng c6 thé dugc didu khién tir xa.

4151

R bét c6 banh xe

R6 bét di dong (4.15) di chuyén béng cac banh
Xe.

Chthich 1: Xem Hinh A6

TCVN 13228:2025

4.14.4

Pendular robot

Manipulator (4.14) whose mechanical structure
includes a universal joint pivoting subassembly.

Note 1 to entry: See Figure A.4

4.14.5

Articulated robot

Manipulator (4.14) which has three or more
rotary joints (4.8.2).

Note 1 to entry: See Figure A.5.

4.14.6

SCARA robot

Manipulator (4.14) which has two parallel rotary
joints (4.8.2) to provide compliance (6.12) in a
selected plane,

Note 1 to entry: SCARA is derived from selectively
compliant arm for robotic assembly.

4147

Parallel robot

Parallel link robot

Manipulator (4.14) whose arms (4.2) have links
(4.7) which form a closed loop structure.

EXAMPLE Stewart platform.

4.15
Mobile robot
Robot (3.1) able to travel under its own control.

Note 1 to entry: A maobile robot can be a mobile platform
(4.16) with or without manipulators (4.14).

Note 2 to entry: In addition fo autonomous operation, a
mobile robot can have means to be remotely controlled.

4.15.1
Wheeled robot
Mobile robot (4.15) that travels using wheels.

Note | to entry: See Figure A.6.

13
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4.15.2

R& bét ¢6 chan

R6 b6t di dong (4.15) di chuyén bang mét hodc
nhiéu chén (4.4).

Cha thich 1:  Xem Hinh A.7

4.15.3

Ré bét hai chan

R6 bét ¢6 chén (4.15.2) di chuyén béng hai chan
(4.4).

Chii thich 1: Xem Hinh A.8

4.15.4

R bét banh xich

R bét xich lan

R6 bot di dong (4.15) di chuyén trén xich Iin,
banh xich.

Chu thich 1: Xem Hinh A.9

4155

R6 bdt dang ngwei

R6 bdt (3.1) ¢6 than, dau va céc chi, nhin va di
chuyén giéng nhu nguoi.

Chu thich 1: Xem Hinh A.8

4.16

San di dong

Tap hop cla tat ca cac thanh phan cho phép ¢
thé di chuyén duorc.

Ch thich 1:  Mét san di ddng c6 thé bao gém mét khung
g4m diing @& a& tai trong (7.2).

Chuthich 2: Mgt san di ddng co thé cung cip cAu triic dé
gén tay mdy (4.14).

Chu thich 3: San di dong di chuyén theo mét dudng din
(5.5.4) duge xac dinh trwée dwge chi ra biing cac diém danh
d4u hoiic 1énh hurdng dan bén ngodi, thuong dugc st dung
cho c4c nhiém vy van chuyén trong tw dong hoda cdng
nghiép cling dwgc goi I Xe ty hanh cd ngudi lai (AGY)
ho3c Xe tai cdng nghigp khdng ngudi I4i. Cac tigu chun
cho céc loai xe d6 dwgc xay dwng bdi ISO/TC 110.
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4.15.2

Legged robot

Mobile robot (4.15) that travels using one or more
legs (4.4). '

Note 1to entry: See Figure A.7

4.15.3

Biped robot

Legged robot (4.15.2) that travels using two
legs (4.4).

Note 1fo entry: See Figure A.8.
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Crawler robot

Tracked robot

Mobile robot (4.15) that travels on tracks.

Note 1 to entry: See Figure A.9

4.15.5

Humanoid robot

Robot (3.1) with body, head and limbs, looking
and moving like a human.

Note 1to entry: See Figure A.8

4.16

Mobile platform

Assembly of the components which enables
locomotion.

Note 1 to entry: A mobile platform can include a chassis
which can be used to support a load (7.2).

Note 2 to entry: A mobile platform can provide the structure
by which to affix a manipulator (4.14).

Note 3 to entry: Mobile platform following a predetermined
path (5.5.4) indicated by markers or external guidance
commands, typically used for logistic tasks in industrial
automation is also referred to as Automated Guided Vehicle
(AGV) or Driverless Industrial Truck. Standards for such
vehicles are developed by ISO/TC 110.



417

R6 bét deo

Ré& bét (3.1) dwoc con ngudi deo vao, mang theo
trong qua trinh st dung va cung cép lwc hé tro
dé bd sung hodc tang cwrdng kha nang cé nhan.

5 Thuit ngir lién quan dén hinh hoc va
dong hoc

5.1

Pong hoc thudn

Xac dinh toan hoc vé méi quan hé gilra hé toa 49
ctia hai khép trén mot khau co khi dwa trén cac
gia tri khép cla khau nay.

Cha thich 1: D41 véi mat tay méy (4.14), thudng xéc dinh
mébi quan hé gilta hé tpa d6 dyng cy (5.11) véi hé toa do
ctia dé (5.8).

5.2

Pong hoc nghijch

Xac dinh toan hoc clia gia tri bién khép clia khau
co khi dya trén mdi quan hé vé hé toa G4 cla hai
khép trong khau nay.

Chuthich 1: D&i véi tay méy (4.14) day thuéng a méi quan
hé gilta hé foa dp dung cu (5.11) va hé toa dj cua dé (5.8)
dugc stv dyng dé xéc dinh gid trj clia bién khérp.

5.3

Truc

Huéng dwoc dung dé quy dinh chuyén dong cla
ré bot (3.1) & dang dudng thang hodc quay.

Chu thich 1: *Tryc” cling dwgc st dyng d& md ta “khép cor
khi clia ré bét™, :
54

Béc tw do

DOF

Mot trong cac bién sb (sé lwgng ti da la sau)
dwoc yéu cau dé dinh nghia chuyén dong clia
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Wearable robot

Robot (3.1) that is attached to and carried by the
human during use and provides an assistive
force for supplementation or augmentation of
personal capabilities.

5 Terms related to geometry and
kinematics

51

Forward kinematics

Mathematical determination of the relationship
between the coordinate systems of two parts of
a mechanical linkage, based on the joint values
of this linkage.

Note 1 to entry: For a manipulator (4.14), it is usually the
relationship between the tool coordinate system (5.11) and
the base coordinate system (5.8) that is determined.

5.2

Inverse kinematics

Mathematical determination of the joint values of
a mechanical linkage, based on the relationship
of the coordinate systems of two parts of this
linkage.

Note 1 to entry: For a manipulator (4.14), it is usually the
relationship between the fool coordinate system (5.11) and
the base coordinate system (5.8) that is used to determine
the joint values.

5.3

Axis

Direction used to specify the robot (3.1) motion
in a linear or rotary mode.

Note 1 to entry:
echanical joint".
54

Degree of freedom

DOF

One of the variables (maximum number of six)
required to define the motion of a body in space.

“Axis" is also used to mean “robot

16
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mét vat thé trong khéng gian.

Cha thich 1: Vi ¢6 thé nhdm Ian véi truc (5.3), khdng nén
diing thut nglr “bac ty do” d& mé ta chuyén ddng clia rd
bét.

55

Tw thé

Su két hop ddng thei gitra vj tri va hiréng trong
khéng gian.

Chu thich 1:  Tw thé dbi voi tay méy (4.14) thwdng cb lién

quan dén vj tri va huémg clia khéu tac dong cudi (4.12) hodc
mét 1ap ghép co khi (4.11).

Chthich 2: Tuw thé di véi mot ré bét di dpng (4.15) co thé
bao gém tap hop céc tw thé clia sdn di dong (4.16) va bét
¢l tay may ndo dwgc lign két véi san di dong trong hé toa
d6 ctia san di dong (5.12).

55.1

Tw thé didu khién

Tw thé dwoc 1ap trinh

Twr thé (5.5) duoce quy dinh béi chuong trinh téc
vu (6.1).

5.5.2

Tw thé dat dwoc

Tuw thé (5.5) do ré bét (3.1) dat dwoc dap (g
1énh tr thé diéu khién (5.5.1).

5.5.3

Tw thé tham chiéu

Tuw thé (5.5) da quy dinh dung dé thiét lap tham
chiéu hinh hoc dbi véi rd bt (3.1).

5.5.4
Pwéng dan
Tap hop co trinh tw clia cac tw thé (5.5).

5.6
Quy dao
Durong dan (5.5.4) theo thdi gian.
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Note 1 to entry: Because of possible confusion with axes
(5.3), itis advisable not to use the term degree of freedom
to describe the motion of the robot.

55
Pose
Combination of position and orientation in space.

Note 1 to entry: Pose for the manipulator (4.14) normally
refers to the position and orientation of the end-effector
(4.12) or the mechanical interface (4.11).

Note 2 to entry: Pose for a mobile robot (4.15) can include
the set of poses of the mobile platform (4.16) and of any
manipulator attached to the mobile platform, with respect to
the mobile platform coordinate system (5.12).

5.5.1

Command pose

Programmed pose

Pose (5.5) specified by the task program (6.1).

5.5.2

Attained pose

Pose (5.5) achieved by the robot (3.1) in esponse
to the command pose (5.5.1).

5.5.3

Alignment pose

Specified pose (5.5) used to establish a
geometrical reference for the robot (3.1).

554
Path
Route that connects an ordered set of poses
(5.5).

5.6
Trajectory
Path (5.5.4) in time.



5.7

Hé toa do géc

Hé toa d6 gan lién voi phan xwdng, hé toa dd
tinh tai cé lién quan t&i trai dat va doc lap ddi véi
chuyén dong ctia r6 bét (3.1).

5.8

Hé toa do clia dé

Hé toa dd cb lién quan dén bé mét 18p rap cia dé
(4.10).

5.9

Hé toa dd clia mat Iap ghép co khi

Hé thdng toa dd cb lién quan dén mat ldp ghép
co khi (4.11).

5.10

Hé toa dd khép néi

Hé toa dd co lién quan dén céc fruc (5.3) cla
khép, cac hé toa a9 clta khép dwge xac dinh co
lién quan t&i hé toa do clia khdp truwdc hodc co
lién quan dén mot hé toa dd khac.

511

Hé toa d§ dung cu

TCS

Hé toa dd c6 lién quan dén dyng cy hoic khau
téc dong cudi (4.12) dwoc lién két véi mat 1dp
ghép co khi (4.11).

5.12

Hé toa do cila san di dong

Hé toa dd gan vao mdt trong cac chi tiét cla san
di déng (4.16).

Chis thich 1: M3t hé toa dd clia san di dong dién hinh ddi
véi ré bdt di déng (4.11) 1Ay tryc X dwong va chidu tién vé

phia tredc va truc Z dwong Ia chiéu tién 18n phia trén va tryc
Y dwong dugc quyét dinh bang quy tic ban tay phai.

513

Khéng gian 1é&n nhét

Khéng gian ¢ thé duoc quét bdi cac chi tiét di
dong clia rd bét (3.1), cong véi khong gian cé thé
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5.7

Worid coordinate system

Stationary coordinate system referenced to
earth, which is independent of the robot (3.1)

motion.

5.8

Base coordinate system

Coordinate system referenced to the base
mounting surface (4.40).

5.9
Mechanical interface coordinate system

Coordinate system referenced to the mechanical
interface (4.11).

5.10

Joint coordinate system

Coordinate system referenced to the joint axes
(5.3), the joint coordinates of which are defined
relative to the preceding joint coordinates or to
some other coordinate system.

5.11

Tool coordinate system

TCS

Coordinate system referenced to the tool or to

the end-effector (4.12) attached to the

mechanical interface (4.11).

5.12
Mobile platform coordinate system

Coordinate system referenced to one of the
components of a mobile platform (4.16).

Note 1 to entry: A typical mobile platform coordinate system
for the mobile robot (4.11) takes positive X as the forward

direction and positive Z as the upward direction, and
positive Y is decided by right-hand rule.

5.13

Maximum space

Space which can be swept by the moving parts
of the robot (3.1), plus the space which can be

17
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dwoc quét boi khéu tac dong cubi (4.12) va chi
tiét gia cdng.
Chu thich 1:  Khéng gian Ién nhét clia hé théng rd bét co

thé bao gém khéng gian dwgc quét bdi khéu téc dong cudi
(4.12) va chi tiét gia cong.

Chu thich 2:  D3i véi cac san di dong (4.16), khang gian
ndy c6 thé duoc xem nhw toan b khéng gian ma vé mat ly
thuyét sy di chuyén c6 thé dat duorc.

5.14

Khong gian gi&i han

Phan khdng gian I&n nhat (5.13) bi han ché bdi
cac thiét bj gi¢i han (6.21) thiét lap cac giéi han
khong gian khéng cho phép vurot qua.

Chu thich 1:  Déi v&i cac san di dong (4.16), khodng gian
nay c6 thé bj han ché bdi cac dau higu chuyén ding trén
cac san va thanh hodc bdi cac gidi han clia phdn mém da
duroc xac dinh trong so dé néi tai.

5.15

Khéng gian hoat ddng

Khdng gian van hanh

Mét phan clia khdng gian gidi han (5.14) thwdng
dwoc sl dung trong khi thyc hién tat ca cac
chuyén déng bang chuong trinh tac vu (6.1).
5.16

Khong gian 1am viéc

Khéng gian co thé dwoc quét bdi diém tham
chiéu ¢é tay (5.19).

Cha thich 1: Khdng gian lam viéc nhd hon khdng gian dugc
quét béi tht ca cac chi tiét cla tay méy (4.14).

517
Khong gian bao vé
Khéng gian neoi cac bién phap bao vé hoat dong.

Chu thich 1: D4 khi didu ndy dwgc mé ta 12 khdng gian
bén trong pham vi bdo vé (6.23).

Chu thich 2: Khdng gian dwgc bao vé ¢ thé thay déi ning
djng.

18

swept by the end-effector (4.12) and the
workpiece.
Note 1 to entry: Maximum space of the robot system can

include the space which can be swept by the end-effector
(4.12) and the workpiece.

Note 2 to entry: For mobile platforms (4.16), this volume can
be regarded as the full volume that can theoretically be
reached by travelling.

5.14

Restricted space

Portion of the maximum space (5.13) restricted
by limiting devices (6.21) that establish limits
which will not be exceeded.

Note 1 to entry: For mobile platforms (4.16), this volume can

be limited by special markers on floors and walls, or by
software limits defined in the internal map.

515

Operational space

Operating space

Portion of the restricted space (5.14) that is used
while performing all motions commanded by the
task program (6.1).

5.16

Working space

Space which can be swept by the wrist reference
point (5.19).

Note 1 to entry: The working space is smaller than the space
which can be swept by all the moving pars of the
manipulator (4.14).

517

Safeguarded space

Space where safeguards are active.

Note 1 to entry: This is sometimes described as the space
within the perimeter safeguarding (6.23).

Note 2 fo entry:  The safeguarded space can change
dynamically.



5.18

Piém tam dung cu

TCP

Diém dugc xac dinh cho mét &ng dung da cho
abi voi hé toa do ciia mét Idp ghép co khi (5.9).

5.19

Piém tham chiéu cb tay

Piém tam cd tay

Piém géc cb tay

Giao diém cha hai truc thir cdp (4.3) bén trong
cling (ngha |a cac truc nay gan véi céc truc chinh
(4.2) nhét) hodic néu khong xay ra trueong hop
trén, mot diém quy dinh trén truc thir cAp bén
trong ciing.

5.20

Diém gbc san di dong

Diém tham chiéu cha san di dong

Diém gbc hé toa do cda san di dong (5.12).

5.21

Piém Suy bién

Trudng hop trong dé hang cla ma tran Jacobi
tr& nén nhd hon sé hang day dd.

Chti thich 1: V& mat toan hoc, trong mét cdu hinh (4.5) ky
di, tbc dd khép trong khdng gian khép cb thé trér nén vé han
dé duy tri toc d§ Bé cac. Trong van hanh thye té cac chuyén
déng dwoc xé4c dinh trong khéng gian D& céc khi tiép can

cac didm ky dj c6 thé tao ra cac van téc cao clia truc. Ngudi
van hanh (3.11) ¢o thé khéng mong dgi céc van téc cao nay.

6 Thuat ngir lién quan dén lap trinh va
diéu khién

6.1

Chworng trinh tac vy

Tap hop cac lénh vé chuyén dong va cac ham
phu xac dinh tac vu riéng theo di dinh clia ré bot
(3.1) hodic hé théng ro bt (3.9).
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5.18

Tool centre point

TCP

Paint defined for a given application with regard to
the mechanical interface coordinate system (5.9).

5.19

Wrist reference point
Wrist centre point
Wrist origin
Intersection point of the two innermost
secondary axes (4.3) [i.e. those closest to the
primary axes (4.2)] or, if this does not exist, a

specified point on the innermost secondary axis.

5.20

Mobile platform origin

Mobile platform reference point

Origin point of the mobile platform coordinate
system (5.12).

5.21

Singularity

Occurrence whenever the rank of the Jacobian
matrix becomes less than full rank.

Note 1 to eniry: Mathematically, in a singular configuration
{4.5), the joint velocity in joint space can become infinite to
maintain Cartesian velocity. In actual operation, motions
defined in Cartesian space that pass near singularities can

produce high axis speeds. These high speeds can be
unexpected to an operator (3.11)

6 Terms related to programming and
control

6.1

Task program

Set of instructions for motion and auxiliary
functions that define the specific intended task of
the robot (3.1) or robot system (3.9).

19
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Chd thich 1:  Loai chwong trinh ndy dwoc tao ra béi ngudi
lap trinh téc vu (3.12).

Cha thich 2: MGt rng dyng & mét viing chung cho lam
viéc, con tac vy |4 mdt phén riéng clia (rng dung.

6.2

Chwong trinh diéu khién

Tap hop vén c6 cla céac 1énh didu khién xac dinh
cac nang lwe, cac tac dong va cac dap (rng clia
mot rd bét (3.1) hodc hé thdng rd bét (3.9).

Chu thich 1:  Loai chwong trinh ndy thwéng duwgc tao ra
truére khi cai dat va chi cd thé dugc cai tién sau d6 bdi nha
san xuit.

6.3

Lap trinh tac vu

Lap trinh

Thyc hién viéc cung cap chuong trinh téc vu (6.1).

6.4

Lép trinh day ré bét

Lap trinh tac vy dwoc thwc hién bang a) di
chuyén thi cong rd bét d@én céc vj tri mong muén,
tlrc 12 bang cach dan qua; b) st dung bang day
cam tay (6.16) dé di chuyén r6 bt (3.1) qua cac
vi tri mong muén; c) st dung bang day cam tay
@@ lap trinh ma khong gay ra chuyén dong; hodc
d) s dung thuét toan (cac thuat toan) voi dir ligu
cam bién.

6.5

L4p trinh ngoai tuyén

Phwong phap 1ap trinh trong 86 churong trinh tac
vy (6.1) dwoc xac dinh trén cac thiét bj dwgc tach
r&i khéi ré bt (3.1) @& sau @6 nhap vao bé diéu
khién ré bot (3.4).

6.6

Diéu khién diém - diém

Diéu khién PTP

Quy trinh diéu khién trong dé ngui I4p trinh tac
v (3.12) chi co thé ap dat ring ré bot (3.1) diqua
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Note 1 to entry: This type of program is generated by the
task programmer (3.12).

Note 2 to entry: An application is a general area of work; a
task is specific within the application.

6.2

Control program

inherent set of control instructions which defines
the capabilities, actions and responses of a robot

» (3.1) or robot system (3.9).

Note 1 to entry: This type of program is usually generated
before installation and can only be modified thereafter by
the manufacturer.

6.3

Task programming

Programming

Act of providing the task program (6.1).

6.4

Teach programming

Programming of the task performed by a)
manually moving the robot to desired positions,
i.e. by lead-through; b) using a teach pendant
(6.16) to move the robot (3.' 1) through the desired
positions; ¢) using a teach pendant to program
without causing motion; or d) using algorithm(s)
with sensor data.

6.5

Off-line programming

Programming method where the task program
(6.1) is defined on devices separate from the
robot (3.1) for later entry into the robot controller
(3.4).

6.6

Pose-to-pose control

PTP control

Control procedure whereby the task programmer
(3.12) can only impose that the robot (3.1) pass



cac tw thé diéu khién (5.5.1) ma khong cb dinh
duong dén (5.5.4) can theo déi giira cac tw thé
(5.5).

6.7

Diéu khién dwdng dan lién tuc

Diéu khién CP

Phuong phap diéu khién nhe d6 nguoi st dung
chi cé thé ap dat ré6 bét (3.1) phai tuan theo
dudng dan (4.5.4) gitra cac tw thé diéu khién
(5.5.1).

6.8

Diéu khién quy dao .
Didu khién duong dan lién tuc (6.7) véi mot biéu
dd van téc da lap trinh.

6.9

Diéu khién vat din - bj din

Phwong phap diéu khién trong dé chuyén dong
clia thiét bj chinh (vat dan) dwoc téi tao trén cac
thiét bi phu (bi dan)

Chu thich 1: Biéu khién vat din — bj dan thwéng dugc st
dung cho vén hanh tir xa (6.17).

6.10

Diéu khién theo cam bién

So dd digu khién nho d6 chuyén dong hodc luc
clia ré bot (3.1) duoc didu chinh phi hop véi cac
tin hiéu ra clia cac b cadm bién trang thai bén
ngoai (8.11).

6.11

Hoach djnh quy dao

Quaé trinh ma ré bét (3.1) chiu quan ly béi chuong
trinh diéu khién (6.2) xac dinh cach di chuyén cac
khép (4.8) clia két cau co khi gilra cac t thé diéu
khién (5.5.1), theo loai quy trinh diéu khién @3
chon.
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by the command poses (5.5.1) without fixing the
path (5.5.4) to be followed between the poses
(5.5).

6.7

Continuous path control

CP control

Control procedure whereby the programmer can
impose on the robot (3.1) the path (5.5.4) to be
followed between command poses (5.5.1).

6.8

Trajectory control

Continuous path control (6.7) with a programmed
velocity profile.

6.9

Leader-follower control

Control method where the motion of a primary
device (leader) is reproduced on secondary
devices (followers)

Note 1 to entry: Leader-follower control is typically used for
teleoperation (6.17).

6.10

Sensory control

Control scheme whereby the robot (3.1) motion
or force is adjusted in accordance with outputs of
exteroceptive sensors (8.11).

6.11

Trajectory planning

Process by which the robot (3.1) control program
(6.2) determines how to move the joints (4.8) of
the mechanical structure between the command
poses {5.5.1), according to the type of control
procedure chosen.
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6.12

Sw dap rng

Phan (ng linh hoat cia mot r6 bét (3.1) hodc bat
ctr dung cu nao gan véi rd bét dap tng lai cac
tac ddng bén ngoai vao rd bét.

Chathich 1:  Khi phan (rng nay khéng phy thugc vae phan
héi clia cam bién thi phan (ng nay 1a phan (ng thy déng;
néu khéng, thi d6 1a phan &ng chli déng.

6.13

Ché do hoat dong

Ché dd van hanh

Pic _r_ﬁém cla cach thic va mlire 40 ma nguoi
vén hanh (3.11) can thiép vao thiét bj didu khién.

Chu thich 1:  Trong dinh nghfa clia tidu chuén nay, ché 86
d& cap dén trang théi didu khién clia ré bét (3.1), vi du: ty
ddng, thi cdng, khac.

6.13.1

Ché a5 van hanh béng tay

Ché @8 van hanh cho phép con ngudi didu khién
truc tiép.

Cha thich 1:  Bai khi dwgc goi la ché do day, trong d6 cac
diém 13p trinh va thudc tinh clia ré bét duorc thiét 1ap.
6.13.2

Ché d¢ tw dong

Van hanh tw dong

Ché d6 van hanh clia ré bot (3.1) trong d6 hé
théng diéu khién (3.4) hoat dong theo chuong
trinh tac vu (6.1).

6.13.3

Ché d6 ban ty dong

Ché do hoat dong (8.13) trong d6 cac chuyén
dong duoc xac dinh bang cach két hop chuong
trinh tac vy (6.1) tw dong va dau vao thi cong
clia ngwdi diing dwec dua ra cuing ldc.

Cha thich 1: & ché d8 van hanh ndy, di¥ liéu du vao thd
cdng clia nguwdi diing cé thé ghi d& 18n chuong trinh tac vy
tw dong (vi dy: d& 14i) hodc chwong trinh tac vy ty dong cb
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6.12

Compliance

Flexible behaviour of a robot (3.1) or any
associated tool in response to external forces

exerted on it.
Note 1 to enfry: When the behaviour is independent of

sensory feedback, it is passive compliance; if not, it is active
compliance.

6.13

Operating mode

Operational mode

Characterization of the way and the extent to
which the operator (3.11) intervenes in the
control equipment.

Note 1 to entry: In the context of this document, mode refers
to the control state of the robot (3.1), e.g. automatic,
manual, other.

6.13.1

Manual mode

Control state that allows for direct control by a
human.

Note 1 to entry: Sometimes referred to as teach mode
where program points and robot attributes are set.

6.13.2

Automatic mode

Automatic operation

Control state in which the robot (3.1) contro/
system (3.4) operates in accordance with the
task program (6.1).

6.13.3

Semi-autonomous mode

Operating mode (6.13) in which motions are
determined by combination of the autonomous
task program (6.1) and manual user inputs given
at the same time.

Note [ to entry: In this operating mode, the manual user

input can override the autonomous task program (e.g.for



thé ghi d& 1&n di¥ liéu d4u vao thl cong clia ngui dung (vi
dy: dé tranh va cham).

6.13.4

Ché do tw didu khién

Ché do hoat dong (6.13) trong d6 chirc ndng clia
ré bét (3.1) hoan thanh nhiém vy dugc giao ma
khong can sy can thiép trye tiép cla con ngudi.

VIDY Mét ré bét dich vu (3.7) dang chér twong tac (Iénh).

6.14

Diém dirng

Tuw thé diu khién (5.5.1) (day hoc hodc lap trinh)
ma céc truc (5.3) cha rd bét (3.1) can dat t&i voi
tdc do bing khong (zero) va khéng sai léch vé vi
tri.

6.15

Piém di qua

Qua diém

Tuw thé diéu khién (5.5.1) (day hoc ho#c |ap trinh)
ma céc truc (5.3) clia rd bt (3.1) can dat i voi
mot sai léch nao dd, lwgng sai léch phu thudc
vao dc tinh van téc cda truc tai t thé (5.5) nay
va mét chi tiéu qui dinh cho di qua (van tdc, sai
Iéch vj tri).

6.16

Bang didu khién cim tay

Bang day cam tay

B9 phan cam tay dwoc lién két véi hé thdng didu
khién (3.4) d& lap trinh hodc di chuyén mét ré bot
(3.1).

6.17

Vén hanh tir xa

Biéu khién chuyén dong theo thai gian thure clia ré
bét (3.1) do mdt ngudi thyre hién & vi tri cach xa.

VIDY Céc van hanh ré bt d& g& bom, min, 1ap rép céc
tram khéng gian, kiém tra dwéi nwée va phéu thuét.
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steering) or the autonomous task program can override
manual user input (e.g. for collision avoidance).

6.13.4

Autonomous mode

Operating mode (6.13) in which the robot (3.1)
function accomplishes its assigned mission
without direct human intervention.

EXAMPLE A service robot (3.7) waiting for an interaction
(a command).

6.14

Stop-point

Command pose (5.5.1) (taught or programmed)
attained by the axes (5.3) of the robof (3.1) with
a velocity command equal to zero and no
deviation in positioning.

6.15

Fly-by point

Via point

Command pose (5.5.1) (taught or programmed)
attained by the axes (5.3) of the robot (3.1) with
some deviation, the amount of which depends on
the joining profile of the axis velocity to this pose
(5.5) and a specified criterion of passage

(velocity, deviation in pose).

6.16

Pendant

Teach pendant

Hand-held unit linked to the control system (3.4)
with which a robot (3.1) can be programmed or
moved.

6.17

Teleoperation

Real-time control of motion of robot (3.1) from a
remote site by a human.

EXAMPLE Robotic operations of bomb disposal, space

station assembly, underwater inspection and surgery.
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6.18

Giao dién ngwéi dung

Phuwong tién dé trao ddi théng tin va hanh déng
gitra ngwdi va ré bét (3.1) trong qua trinh tuvong
téc gitra ngui va rd bét (3.15).

VIDY Micro, loa phéng thanh, giao dién ngui st dung dé
hoa, can didu khién, va cac thiét bj xtc giac.

6.19

Ngén ngir ré bbt

Ngén ngi¥ |4p trinh diing d& mé ta chuong trinh
tac vu (6.1).

6.20

Chuyén ddng phbi hop

Chuyén ddng clia hai hogic nhidu r6 bét (3.1) tai
cling mét thoi diém duoc didu khién bdi mét tram
diéu khién duy nhét va cac rd bét nay cé thé phéi
hop hodc ddng bd trén co sé& twong quan toan
hoc chung.

Chui thich 1:  Mdt vi du vé& mot tram diéu khién duy nhét 1a
mét béng day cim tay (6.16).

Cha thich 2: Sy phéi hop cé thé dugc thie hién nhur ché
d% didu khién cac thiét bj vat dan — bj dén.

6.21

Thiét bj gi®i han

Gi6i han pham vi chuyén dong cla rd bt (3.1)
trong khdng gian ién nhét (5.13) bang cach dirng
hodc gay ra dirng tat ca cac chuyén ddng clia rd
bét.

6.22

Kiém tra xac nhan chwong trinh

Thuwe hién mét chuong trinh tac vy (6.1) cho muc
dich xac nhan duong dan (5.5.4) clia rd bdt va
sy thire thi qua trinh,

Chu thich 1:  Kiém tra xac nhan chwong trinh ¢é thé bao
gbm toan bd dudng din (5.5.4) hodc mét phan clia dwong

ddn dwoc tao vét bdi didm tdm dyung cy (5.18) trong qua
trinh thyre hién mét chwong trinh tac vy, Céc 1énh {(chi thi)
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6.18

User interface

Means for information and action exchanges
between human and robot (3.1) during human-
robot interaction (3.15).

EXAMPLE Microphone, speaker, graphic user interface,
joysticks, haptic devices.

6.19

Robot langua je

Programming language used for describing the
task program (6.1).

6.20

Simultaneous motion

Motion of two or more robots (3.1) at the same
time under the control of a single control station
and which can be coordinated or synchronized
with common mathematical correlation.

Note 1 to entry: An example of a single control station is a
teach pendant (6.16).

Note 2 to entry: Coordination can be done as leader-
follower.

6.21

Limiting device

Means that reduces the range of motion of a
robot (3.1) to a subset of the maximum space
(5.13) by stopping, or causing to stop, all robot
motion.

6.22

Program verification

Execution of a task program (6.1) for the purpose
of confirming the robot path (5.5.4) and process
performance.

Note 1 to entry. Program verification can include the total
path (5.5.4) traced by the tool centre point (5.18) during the

execution of a task program or a segment of the path
(5.5.4). The instructions can be executed in a single



cé thé dwee thiee hién nhy mdt 1énh duy nhét hodc mat trinh
ty 1&nh lign tuc. Kiém tra xac nhan chwong trinh dwoc sk
dyng trong cac (rng dung mdi va trong finh chinh /chinh stra
cac (rng dung hién co.

6.23

Bao vé

St dung cac bién phap bdo vé dé bao vé con
ngudi khdi cac méi nguy hiém khong thé loai bd
mot cach triét d& hodc cac rdi ro khong thé giam
thiéu hét bang cac bién phap thiét ké an toan vén
co.

6.24

Dirng bao vé

Ngét van hanh, cho phép dirng chuyén dong
nham myc dich béo vé (6.23) va gilr lai tinh 16 gic
clia chwong trinh dé tao didu kién dé dang cho
kh&i dong lai.

6.25

Bjnh mirc an toan

Dic trung bdi mét quy dinh chirc nang an toan
Véi c4c dic diém an toan da quy dinh.

VIDU Téc dd duge gidm dat dinh mirc an toan, téc do
dugc kiém soat dat dinh mirc an toan, cong suét dat dinh
mirc an toan.

6.26

Diém didu khién duy nhit

Kha niang van hanh ré bét (3.1) sao cho sy bét
d4u chuyén dong ctia rd bdt chi co thé thue hién
dwoc tir mot ngudn didu khién va khong thé bj

ngudn diéu khién khac lam cho méat tac dung.

6.27

Giam van téc

Chi¥c nang an toan giéi han van téc khong qua
250 mm/s.

Cha thich 1:  Chirc nang an toan nay ciing c6 thé ap dung
cho hé théng ré bét (3.9), Gmg dung ré bét, linh kién rd bt
va cac may méc khac.
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instruction or continuous instruction sequence. Program
verification is used in new applications and in fine-tuning or
editing of existing ones.

6.23

Safeguarding

Protective measure using safeguards to protect
persons from the hazards which cannot
reasonably be eliminated or risks which cannot
be sufficiently reduced by inherently safe design
measures,

6.24

Protective stop

Type of interruption of operation that allows a
cessation of motion for safeguarding (6.23)
purposes and which retains the program logic to
facilitate a restart.

6.25

Safety-rated

Characterized by having a prescribed safety
function with a specified safety-related
performance.

EXAMPLE Safety-rated reduced speed; safety-rated

monitored speed; safety-rated output.

6.26

Single point of control

Ability to operate the robot (3.1) such that
initiation of robot motion is only possible from one
source of control and cannot be overridden from
another initiation source

6.27

Reduced speed

Safety function that limits the speed to be no
greater than 250 mm/s

Note 1 to entry: This safety function can also apply to the
robot system (3.9), robot application, robot cell and other
machinery.
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7 Thuat ngi® lién quan dén dic tinh

71

Pidu kién van hanh binh thwong

Pham vi cac didu kién méi trwdng va cac thong
s6 khac ma ré bot (3.1) dw kién sé thuc hién theo
quy dinh clia nha san xuét.

Cha thich 1:  Diéu kién méi tredng bao gbm nhiét 4o va d
im.

Chitthich2: Cac thang sb khéc bao gdm sy khéng &n dinh
clia ngudn cung cip dién va tredng dign ti,

7.2

Tai trong

Lwre, md men xodn hodc ca hai tai mat Idp ghép
co khi (4.11) hodc san di dong (4.16) co thé dwoc
gay ra theo cac chiéu chuyén dong khac nhau
trong céc diéu kién quy dinh clia van téc va gia
téc.

Cha thich 1: T3i trong 14 mét ham sé cla khéi lvgng, md
men quén tinh va cac lyc tinh hogic dong tac dong toi ré bét
(3.1

7.21

Tai trong dinh murc

Tai trong (7.2) 16n nhét tac dung vao mét Idp
ghép co khi (4.11) hodc san di djng (4.16) trong
diéu kién van hanh binh thudng (7.1) ma khong
lam suy gidm bat c(r dc tinh k§ thuét nao.

Cha thich 1:  Tai trong dinh mdc bao gdm céc anh hwdng
quan tinh clia khau tac dong cudi (4.12), cac phy ting va
chi tiét gia cdng, khi thich hop.

7.2.2

Tai trong gi&i han

Tai trong (7.2) Ién nhét do nha san xuét céng bd
c6 thé tac dung vao mét Idp ghép co khi (4.11)
hodc san di dong (4.16) ma khong lam hw héng
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7 Terms related to performance

71

Normal operating conditions

Range of environmental conditions and other
parameters within which the robot (3.1) is
expected to perform as specified by the
manufacturer.

Note 1 to entry. Envionmental conditions include
temperature and humidity.

Note 2 to entry: Other parameters include electrical supply
instability and electromagnetic fields.

7.2
Load

Force, torque or both at the mechanical interface
(4.11) or mobile platform (4.16) which can be
exerted along the various directions of motion
under specified conditions of velocity and
acceleration.

Note 1 to entry: The load is a function of mass, moment of
inertia, and static and dynamic forces supported by the
robot (3.1).

724

Rated load

Maximum load (7.2) that can be applied to the
mechanical interface (4.11) or mobile platform
(4.16) in normal operating conditions (7.1)
without degradation of any performance
specification.

Note 1 to entry: The rated load includes the inertial effects
of the end-effector (4.12), accessories and workpiece,
where applicable.

7.2.2

Limiting load

Maximum load (7.2) stated by the manufacturer
that can be applied to the mechanical interface

(4.11) or mobile platform (4.16) without any



hodc pha hlly co cau ré bét (3.1) trong cac diéu
kién van hanh han ché.

7.2.3

Tai trong b sung

Khéi lwong bd sung

Tai trong (7.2) ma ré bét (3,1) c6 thé mang duoc
ngoai tai trong dinh mirc (7.2.1), nhwng khéng
duoc tac dung vao mat Idp ghép co khi (4.11) ma
& mot b phan nao do trén tay may (4.14) thuwéng
la trén cdnh tay (4.2)

7.2.4

Lwe I&n nhét

Lwc ddy Ién nhat

Lirc (I ddy) khang ké dén lyc quan tinh, co thé
tac dung lién tuc vao mat Iap ghép co khi (4.11)
hodc san di dong (4.16) ma khong gay ra bét cr
hw hdng vinh vién nao clia co cau r6 bét (3.1).

7.3

Van tdc clia khép néi don

Vin téc tryc riéng 1é

Van toc clia mét diém duwge quy dinh do chuyén
dong ctia mot khop (4.8) ndi don gay ra.

7.4
Vin téc dwong din

Sy thay adi vi tri trong mét don vj théi gian doc
theo duong dén (5.5.4).

7.5

Do chinh xac tw thé

D6 chinh xac tw thé mét chiéu

D léch gilra mot tu thé didu khién (5.5.1) va gia
trj trung binh cla cac tw thé dat duoc (5.5.2) khi
kiéu dat lénh dat dwoc theo cling mét huéng.
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damage or failure to the robot (3.1) mechanism

under restricted operating conditions.

7.2.3

Additional load

Additional mass

Load (7.2) that can be carried by the robot (3.1),
in addition to the rafed load (7.2.1), yet is not
applied at the mechanical interface (4.11) but
somewhere else on the manipulator (4.14),
generally on the arm (4.2).

7.24

Maximum force

Maximum thrust

Force (thrust), excluding any inertial effect, that
can be continuously applied to the mechanical
interface (4.11) or mobile platform (4.16) without
causing any permanent damage to the robot
(3.1) mechanism.

7.3

Individual joint velocity

Individual axis velocity

Velocity of a specified point resulting from the
movement of one individual joint (4.8).

7.4
Path velocity

Change of position per unit time along the path
(5.5.4).

7.5

Pose accuracy

Unidirectional pose accuracy

Difference between a command pose (5.5.1) and
the mean of the attained poses (5.5.2) when
visiting the command pose from the same
direction.
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7.6

Tinh kp lai tw thé

Tinh I3p lai tw thé mét chidu

Bién @b cla sai léch gira cac tw thé dat duoc
(5.5.2) d6i vé&i cling mot tr thé diéu khién (5.5.1)
duoc 1ap lai theo cling mét hwéng.

7.7

Sw thay dbi do chinh xac tw thé theo cac
hwéng

D§ léch Ién nhét gilra gia trj trung binh cla céc
t thé dat duoc (5.5.2) déi véi cling mét fu thé
didu khién (5.5.1) dwoc 13p lai nhidu 13n theo ba
chiéu vudng goc véi nhau.

7.8

P9 chinh xac khoang cach

Db léch gitra khodng cach diéu khién va gia trj
trung binh ctia cac khoang cach dat dworc.

7.9

D phan giai

Tri s8 gia ting nho nhat clia chuyén ddng (dich
chuy&n) ma méi truc (5.3) hodic khdp (4.8) clia rd
bot (3.1) cb thé dat duoc.

8 Thuat ngir lién quan dén cam bién va
diéu hwéng

8.1

Ban dd mdi trwong

Mau méi trwérng

Ban @b hodic mau md t3 méi trwdng véi cac dac
tinh cé thé phan biét duorc.

VIDY Ban @b lui, ban dd hinh hoc, ban @b dia hinh, bén
dd mau,

8.2

Pinh vj

Nhan dang fuw thé (5.5) clia rd bét di dong (4.15)
ho3c xac dinh vj tri clia nd trén ban dé méi truong
(8.1)
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7.6

Pose repeatability

Unidirectional pose repeatability

Closeness of agreement among the atfained
poses (5.5.2) for the same command pose
(5.5.1) repeated from the same direction.

7.7
Multidirectional pose accuracy variation

Maximum distance between the mean attained
poses (5.5.2) achieved when visiting the same
command pose (5.5.1) multiple times from three
perpendicular directions.

7.8

Distance accuracy

Difference between a command distance and the
mean of the attained distances.

7.9

Resolution

Smallest increment of movement that can be
attained by each axis (5.3) or joint (4.8) of the
robot (3.1).

8 Terms related to sensing and
navigation

8.1

Environment map

Environment model

Map or model that describes the environment
with its distinguishable features.

EXAMPLE Grid map, geometrical map, topological map,
semantic map.

8.2

Localization

Recognizing pose (5.5) of mobile robot (4.15), or
identifying it on the environment map (8.1).



8.3

Méc ranh gi¢i

Vat thé nhan tao hodc ty nhién cé thé nhan biét
dwoc trén ban dé méi truong (8.1) dugc ding dé
dinh vj (8.2) ré bét di dong (4.15).

84
Chwéng ngai vat

Vit thé tinh hodic dong hodic dic diém dia hinh
(trén mat d4t, twong hodc trAn) can tré chuyén
ddng da dy dinh.

Chu thich 1: Céc chudng ngai vat trén mat dat bao gém
céc bac, cac 8, dia hinh khéng béng phing.

8.5

Vé ban db

Xay dwng ban db

Tao lap ban dd

Tao céu truc ban dé méi trrong (8.1) @& mo ta
mdi tredmg véi cac déc tinh hinh hoc va cé thé
phat hién dwoc, cac mdc ranh gidi (8.3) va cac
chuéng ngai vét (8.4).

8.6
Sw diéu hwong

Qua trinh bao gém hoach dinh dwéng di, dinh vj
(8.2), lap ban db (8.5) va cung cap hwéng di
chuyén.

Chu thich 1: Sy didu huréng (8.6) cb thé bao gdm Iap ké
hoach dudmg dén (5.5.4) cho di chuyén tw thé - tw thé va
quét toan b§ viing.

8.7

Bé mit di chuyén

Dia hinh trén d6 ré bét di d@ong (4.15) 6 thé di
chuyén.

8.8

Uéc lvong vi tri

Phuong phap woc ligng t thé (5.5) clia mét rd
bét di ddng (4.15) khi chi str dung cac phép do
ndi tai tir tw thé ban dau da biét.
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8.3

Landmark

Artificial or natural object identifiable on the
environment map (8.1) used for localization (8.2)
of the mobile robot (4.15).

8.4
Obstacle

Static or moving object or feature (on ground,
wall or ceiling) that obstructs the intended
movement

Note 1 to entry: Ground obstacles include steps, holes and
uneven terrain.

8.5

Mapping

Map building

Map generation

Constructing the environment map (8.1) to
describe the environment with its geometrical
and detectable features, /andmarks (8.3) and
obstacles (8.4).

8.6
Navigation
Process which includes path planning,

localization (8.2), mapping (8.5) and providing
the direction of travel.

Note 1 to entry. Navigation (8.6) can include path (5.5.4)
planning for pose-to-pose travel and complete area
coverage.

8.7
Travel surface

Terrain on which the mobile robot (4.15) travels.

8.8

Dead reckoning

Method of obtaining the pose (5.5) of a mobile
robot (4.15) using only internal measurements
from a known initial pose.
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8.9

Hoach dinh tac vu

Quaé trinh dién gidi cac tac vu can dwoc thire hién
bang céch tao ra mét sé quy trinh tac vy bao gém
cac tac vu thanh phan va cac chuyén dong.

Ch thich 1:  L&p quy hoach tac vy ¢6 thé bao gdm quy
hoach téc vy ty didu khién va quy hoach tac vy do ngudi sit
dung tao ra.

8.10

B cam bién trang thai bén trong

B6 cam bién clia rd bét dwoc dung dé do trang
théi bén trong clia ré bot (3.1).

vipDy Trin.h ma héa, chiét ap, tbe dg ké, may phat, bg cam
bién quan tinh nhw gia téc ké va con quay héi chuyén.
8.11

B9 cam bién trang thai bén ngoai

Bb cam bién cla rd bét dwoc dung dé do cac
trang thai clia mt méi trudng cla ré bét hodc sy
twong tac clia ré bot (3.1) véi méi trwdng clia né.
VIDU GPS, b cam bién nhin, bd cam bién khodng cach,
bo cam bién lyc, bd cam bién xiic giae, bd cam bién am
thanh.

9 Thuat ngi® lién quan dén mé dun va

tinh md dun

9.1

Thanh phan

Mét phan clia bd phan riéng biét cé thé nhan
dang dugc khi két hop véi cac phan khac dé tao
ra bd phan Ién hon.

Chii thich 1:  Thanh phan ¢ thé |2 phan mém hodc phan
clrng. Mgt thanh phén chi yéu 12 phin mém hoac phén

cling ¢6 thé duoc goi twong tng 13 thanh phan phin mém
hodc phan cirng.

Chii thich 2:  Thanh phan khdng can phai co bét ky thudc
tinh déc biét nao lién quan dén tinh mé dun (9.2).
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8.9

Task planning

Process of solving the task to be carried out by
generating a task procedure which includes
subtasks and motions.

Note 1 to entry: Task planning can include autonomous and
user-generated task planning.

8.10

Proprioceptive sensor

Internal state sensor

Robot sensor intended to measure the internal
state(s) of a robot (3.1).

EXAMPLE Encoder; potentiometer; tachometer generator,
inertial sensor such as accelerometer and gyroscope.

8.1

Exteroceptive sensor

External state sensor

Robot sensor intended to measure the states of
a robot's environment or interaction of the robot
(3.1) with its environment.

EXAMPLE GPS; vision sensor, distance sensor, force

sensor; tactile sensor; acoustic sensor.

9 Terms related to module and modularity

9.1

Component

Part of something that is discrete and identifiable
with respect to combining with other parts to
produce something larger.

Note 1 to entry: Component can be either software or
hardware. A component that is mainly software or hardware

can be referred to as a software or a hardware component,
respectively.

Note 2 to entry: Component does not need to have any
special properties regarding modularity (9.2).



Chui thich 3: Mt mé dun (9.3) 12 mdt thanh phan, trong khi
thanh phan khang c&n phai 1a md dun.

9.2

Tinh mo dun

Tap hop cac dic diém cho phép cac hé thong
duwoc tach thanh cac mé dun (9.3) doc lap va két
heop lai.

9.3

Mb dun

Thanh phén (9.1) hoac cum thanh phan cé giao
dién durgc xac dinh kém theo hd so thudc tinh dé
tao diéu kién thuan lgi cho thiét ké hé théng, tich
hop, kha nang twong tac va tai st dung.
Chathich 1: Mot mé dun cd thé cd ¢a khia canh phén citng
va phin mém. N6 cb thé bao gdm cac thanh phan khac

(phén clrng va phin mém) hodc cac mé dun khac (phin
cirng va phén mém).

Chui thich 2: Diéu nay khéng yéu cAu cling khdng ngan can
viéc st dyng phdn mém ngudn mé& &é tién khai cac phan
hodc toan bd cac chirc ndng cia md dun mé.,
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Note 3 to entry: A module (9.3) is a component, whereas a
component does not need to be a module.

9.2

Modularity

Set of characteristics which allow systems to be
separated into discrete modules (9.3) and
recombined.

9.3

Module

Component (9.1) or assembly of components
with  defined
property profiles to facilitate system design,

interfaces accompanied with

integration, interoperability and reuse.

Note 1 to entry: A module may have both hardware and
software aspects. It may consist of other components
(hardware and software) or other modules (hardware and
software).

Note 2 to entry: This neither requires nor prevents the use
of open source software to implement parts or all of the
open module's functionalities.
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Phuluc A
{tham kh&o)
(Annex A)

(Informative)

Vi du vé cac kiéu két cau co khi

Examples of types ¢i mechanical structure

Hinh A.1 - R bét Hinh chi¥ nhit hodc rd bot toa do Dé cac: Ro bét kidu khung d&

Figure A.1 - Rectangular or Cartesian robot: gantry robot

Hinh A.2 - R6 bdt toa d tru

Figure A.2 - Cylindrical robot
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Hinh A.3 - Rd bét toa dé cwe hoic rd bbt toa dd ciu

Figure A.3 - Polar or spherical robot

Hinh A.4 - R6 bét kiéu con ldc Hinh A.5 - R bbt dwgc ndi khép quay
Figure A.4 - Pendular robot Figure A.5 - Articulated robot
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Hinh A.6 - R bt ¢6 banh xe Hinh A.7 - R6 bét ¢6 chén
Figure A.6 - Wheeled robot Figure A.7 - Legged robot

Hinh A.8 - RS bét hai chan

Figure A.8 - Biped robot
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Hinh A.9 - Ré bét banh xich hodc xich lin

Figure A.9 - Tracked or crawler robot
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