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Industrial Robot Simulation / Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

Industrial robot simulation refers to
the process of creating a virtual
representation of a robotic work cell
and its intended tasks.

This  virtual environment allows
engineers and researchers to test,
validate, and optimize robot designs,
control algorithms, and workflows
before physical implementation.

It involves using specialized software
to simulate the robot's movements,
interactions with its environment, and

performance under various
conditions.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

CrmGuL sam|s6mwmm|L6l&FwevLIm(H & 6iT

Robot Components and Functions

l.Manipulator (Arm): 1.0wesAIyCevr L (6018 2, 1D):

‘Moves and positions tools or end-effectors. *&(HEWS6IT B6V6V G| (P96 SH(HHHHEM6ITS
(end-effectors) m&T&SH), BlemevBMIGHHIH MG

2.End-Effector:

-The tool attached to the robot arm (e.g., 2.(p1ye s S5 S (End-Effector):
grippers, welders). CrmGUTL 6m& 8 (6TH5(5) (@) 601650THSBLILILL &(He
(er.851T., N8 (HM &6, Couevigm &(HeNG6T).

3.Cor:trol.le"r: | 3.&L(Huum() g et (Controller):
-The "brain” of the robot; processes GCrmGUITL L 63T “PLPEMI6IT ; &L L 65)6ITSH 6061
commands and controls movements. ClFwWeursH s, @uEsmIsGemeT &L (HLUUHSSIE MS
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

4.Sensors:

‘Provide feedback for precision and
safety (e.g. force sensors, vision
cameras).

5.Actuators:
Drive mechanisms like motors and

hydraulics.

6.Power Supply:
-Supplies energy for robot operations.
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Visior|1 System

4.9|659)|F\ 61T (Sensors):

* 516060 WSS MG LITG|STLLN M (&L
NeTERTL L SH6m& Uk GHEMG| (61.5T., (WSS
R FTEMT &6, HTLE) CHFTESET).

Force Sensor

5.@\wi& &) &6 (Actuators):
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GUITEtTM @UISSSE &(HeNS6IT.

6.8\ esTEFM S 6v160T (Power Supply):
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

2.Creating a New Model in Simulation Fl(p Gevargesflev LHIWILDITL6V 2 (16U T8 (85 6V

1.Define Robot Parameters: 1.CrmGUITL 9|66 6m T8 6061T 6L6DITW M| &8 6V:

Specify the robot’'s dimensions, axis movements, and °GUW(8,UWLL?6N IJIﬂLDI'!'GUZSTI'BJB'?GIT, Sittor (GllUlssesbelzan LI
Liesof 1 &G Lpemev (GMILILSILeyLD.

workspace.

2.Set up the Environment: 2.5:MMLILM 560D |6DLDSS6V:

_ o *2_600T60ILOWITE0T 2 MLIGHES) (FxLpemev LNT&HILedls @ Glowiblsr
Create a virtual workspace replicating the actual BoUEMEVE (F5LDEM6V 2 (FEUTEE6LD.
production environment.

3. QWS smIsn6TSL LS (H &6V:

LITEnS&6T MmMID Lisssllesensr 2 siTeflLeld (6.8,
-Input paths and tasks (e.g. pick and place, welding). QUIT(HL&6m6T 615515 O1Fa)I 551560, Cleusvigmni).

4.Test and Validate:

3.Program Movements:

4.CensHs 5| 2 MISH61&FIIS6L:
* 5160601 WI(LPLD GCIFWEVSIMEB)ID 2 MISLILI(HGHS F(LPpLeversksn sor
@ W &&H6LWD.

‘Run the simulation to ensure accuracy and efficiency.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

3. Simulation Position and

3.8l Geveargett [hlemev LOMHM|LD

Variations in Robots

GCrmGumL(hserflev ommumHas6ir

1.Simulation Position: ,
1. Fl(pGeveargeoTIbl6mev:
Set up accurate initial and target positions.

-Calibrate Tool Centre Point (TCP) for *&16V60ILILOTETT GG TLES LLDHMILD Gl6VE S, [hleneVsEm6T
D|60L0&H G 61 LD.

precision. .

2.Variations in Robots: 816060l WS EHETS & Hed eoww LsTerflenw (Tool

Centre Point - TCP) &meSIIGrL QlauiwieyLb.
Different configurations: Cartesian, SCARA,

Articulated, Cylindrical, Delta. 2. GypmGumL(h&erflevdmmium(bhl a6
-Differences in DoF, speed, and payload :GouMILIL L 6UIg6UEMLOLILGET: STTiedlwiesr, SCARA,
capacity. 2719 GeVLLL, &FledlevoTLIfl&Ha6v, GClLeVLT.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

4.Robot Axis Movement

4.GrrmrGUTL 3|58 @UISHELD

1.Degrees of Freedom (DOF): 1. &8hHTHH M meoTyHifleer (Degrees of Freedom
*The number of independent movements a - DOF):

robot can perform. *6(Ih GrmGuUmL ClFWWEgalgwl ST e

Typical industrial robots have 4 to 6 axes. (B E: & RIS 6T 60T 6T6T0T 6001 2560

-grgmyeser Clemplevglenm CrmGumL(hasrflev 4 (psHev 6
2.Types of Movements: G GrROI 26T 60T,

-Rotary (rotation about an axis). 2. @\WLIS5 6UEN S B6T:

-Linear (translation along an axis). . . . . .
G106V @QUWISELD (Rotary): ep( SIFeOFF &M & L6VIS6V.
CrfWwey @wissD (Linear): e &85 G CHITES
H&IT S 6V.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

5.Cycle Time and
Its Importance

5.8 LpM &) GIhIJLD LOMMILD B|S 60T

(LS HWS G|6LD

1. euemIFW6mM:

*62(Th (P QlFwevLImL(H) sLpm&enw (er.&T., 6T(HS5S6Y,
The time taken to complete one full B&HTHGE6V, M6ULILIEV) (Pl 6T (H &GI8 6l meTemLiLI(H LD
GBITLD.

1.Definition:

operation cycle (e.g., pick, move, place).
2. (PS5 SG|6LD:

2.Importance: 2 MUGSH Geussd MM ClFwevdmensor

-Determines production speed and blyessTuSEI MG

ffici .

SHEIehey QlF W6 (emmuNsy|eTemifiLbH Hemer (bottlenecks)

‘Helps identify bottlenecks in the process. SIEDLWITEITLD &HT650T 2 561 M.

A critical factor for ROI | 1 tion.

critical factor for in automation AL wenmues weseSigss £ mibL (ROI)

GCILIMIEUSMETEDT (PEHE LI &ITIF601 I WLIT(&)LD.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

6.Tool Path Optimization
Techniques

6.8 (el LImens,

QL L119.60)L0 G&F619:63T [H]L_LIMI S 61T

1.Definition: 1. eu6mIFwIem M:

«GrmGumLigest @uISSLI LITens &Heme6rT GoLbHs),
&M & CHIsHens (860MEE6LD 6l&Wwevsh menest

to minimize cycle time and increase & siflHaa b GClFILLD ClFwev(Lpemm.

Refining the robot's movement paths

efficiency. 2. 51 LirkiseT:

2 Techniques: G emeuwWIMmM @SS MISen6T &68[J&H &6 LD.
«Avoid unnecessary movements. *6iuL1I6m6v6tT (Spline) 9j6v6VE Hevemeu

-Use spline or blended motion. @ws & mkigener LW6sTL(h 556 L.

-Optimize approach and departure angles * |680)| 56V LOMM|LD LNIfl6y C&mevsTRISE M6
(Approach and Departure Angles) &y L9606V
GlFuIweyLD.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

7.Calculate Productivity and

Machining Cost

1.Productivity Formula:
Productivity= Output Units [ Time
2.Machining Cost Formula:

Machining Cost = (Cycle Time x Machine Hourly Rate) + Tooling Cost
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

9.Types of Communication Interfaces i

Robot Simulation Software

1.Ethernet/IP: Common for real-time data
exchange.

2 Modbus/TCP: Simple communication protocol
for industrial devices.

3.PROFINET: Integrates robots with other
automation equipment.

4 RS232[RS485: Serial communication for legacy

systems.
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9.GymGumL &(pGevargesT
GlwesTEILIM(m6rflév GISTLITL GémIL

(P B 5185611 65T 61160188 61T

-Ethernet/IP:2_s55T60)0WIT6DT Gy SreYs UlTHMHSHIM S,
CILITG|6UITETT ).

‘Modbus/[TCP:Q &ML 60&I60M &ITE 60T kIS 658 (&, 6Terf W
GCI&TLIL GIHMI(enm.

*PROFINET:GrmGUmL(hgemer LM smesflwssss
O _LIGIJ600T RIS (STHL 60T 6Q(ThhI&|6me6noT8 8 LIWI6sTL(hILD.

*RS232/RS485:Liem W (Legacy) SiemLOLIL|& (ETHE G Gl mLIflwey
CISTLTL suLdl(pemm.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

10.0perator Job in Robot Cell

l.Tasks:

«Monitor robot performance.
Perform routine maintenance.
Load and unload materials.

‘Handle emergencies.

2.Safety Considerations

Install emergency stops and physical barriers.
-Use light curtains and motion sensors for
protection.

-Follow ISO/ANSI robot safety standards (e.g., ISO
10218).
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GCrmGumL Gl&Fev696v

2 LGTLLIflesT Geuemev

1. uesofl s e6tr:

«GrmGumLigest O1&FWEVSHMEMETT &600T8TE50M8HE6LD.
:subpa'sasu)rrsm urmwifllL uessflsenerg GlFwiwe]Ld.
:Qurr@l'_asemerr eJ MMEYLD, @M ESH6LD.
:&|6)_I8=Ij'®66)6\)8566)6ﬂ'é: FLOIT6TT 188 61LD.

2.UM5|S&TLIL 8&(hH 5 518861

* AEUFT [BIMISSMISET LDMMILD 2 L6V &H6DLEHEN6IT
D600 G61|LD.

LTGISTUINMSETE 606V &ITIg60T&H6IT LOMMILD @QIUISS
O F6OTEMTEE06IT LILLIGTLI(H & &6 LD.

ISO/ANSI GrmGuiTl uTgI&TUL STHlenevsensTs (1.8, ISO

10218) &emL 19198 56LD.
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Industrial Robot Simulation [/ Software, Industrial Need to Create a
Program with Help of Robotic Simulation Software.

11.Creating Programs in Simulation

11.8) (p Gevarg6st Gl 6sTEILIMT(H61fl 6V
Software

B LM5186061T 2_(IH6UITE (5) &6V

1.Welding Program: -Clauevigmi Sl L1b:
1.Define the weld start and end points. *CleueVIYMmI CISTLES LDHMILD (Pig6 LieTeTTsenemT
2.0ptimize tool angle and speed for uniform welds. 616D T LLIM)| 8856 LD.

G LTHflwimest Gleuevigml GlLIM &(Hel G&smessT (LD
2.Pick-and-Place Program: CoUBE60H WD Y LIlg6mLo6N Ol&FUIWIa]|LD.
1.Set pick-up and drop-off positions.
2.0ptimize gripping force and robot speed. 2.1918;- 3165011~ 1186061 HLLLD:
¢ QILIM (6T 6T(H & (&HLD LMMILD 606U EHLD @)L MISE06IT

D600 G 6LLD.

‘Ui & @ allemngud CrmGum GousgHemn& WD Y LIg6mLO6MN
Gl&F I WI6YLD.
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Robot Components and Movements

c Which component is known as the "brain" of the robot?
GCrmGUITLIg63T "eLP6m6IT" 6T63TMI D 60LPE S LILI(H LD &FaMI6TS|?
a) Manipulator / 1esfiLiGevr L iy CrmrGuUTLCHT&HCHMLI96VH 5T 60)|1085) 8 (5D U5
& 6L 60 &6T5|?

e Which motion type allows the robot to move in a straight

line?

b) End-Effector / eTesoTL_-6TooGlLIGLIY

c) Controller / 8655t Gm6viy a) Joint Motion / &6tsTemIL @)U15 851D

b) Linear Motion / G fluwev @ui1s851D

d) Actuator / 1,8 H GeuLLiy
c) Circular Motion / euL L @ui&&1D
d) Spline Motion / eruLiemerrest QW& &L
Answer: c) 2
What does DOF stand for in robotics? Answer: b)
e GrmGumg&enSlév DOF 6T63TLIS D) (8)6T65T60T S [T & LD ?

a) Degrees of Flexibility / Glp&)Lpe &8 6oT6mL0UI 65T
156516V & 61T

b) Degrees of Freedom / & &b &) 78 6T [Hlemsv s 61t

c) Direction of Flow / spL_ L & &)6bT Slen s

d) Data Over Frequency / 91&)iJGleuevst (0158 &Iy6|& 61T
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2.Tool Path Optimization and Cycle Time

What is the primary goal of tool path optimization?

& (el Lmemg GLOLDLIML Lg.65T (L & 65T60LD(8 ))& G & ITeiTer65T 65T ?

a) Reduce robot weight / GymrGUTL eTemL6mIW (6ME S

b) Minimize cycle time / eng&&l6ir CHIHMS (860 M& 5

c) Increase complexity of tasks / Lessfl&6iflesT HFlamH60 8 68T6MILWLEMW S &fl&H 8

d) Add more movements / &a.(h &6V @ UISH&HKBISGen6T CFIJ&H 55

Answer: b)

Cycle time in robotics refers to:

CrmGumgserSleven & s &6iTGHIFLD6TEITLIS:

a) The time taken to install a robot / sp(mp GCymrGuUTL himieu e1(h) & 515 6l meiT(6THLD GHIFLD.

b) The time taken to complete one operation cycle / ¢ Cl&wev(penm &LPME (P88 6T (h & &I 8 6l & meiT(6THLD GBIyLD.
c) The lifespan of the robot / GymrGUTL1963T &4, U|L&T6VLD.

d) The time for calibrating the robot / GrmGuTL_enL jemei(h) Clauwiw 6T(h) & &18 61&m6iT(emLD GHIyLD.
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Which technique can improve tool path efficiency?

& (el Lmen s GlFwev&menesTGLOLDLI(H & HILD6IS TLS6VHIL LILD6TS)|?

a) Reducing approach angles / Gl (I, i (& LD G& IT6TT RIS E6BI61T (560 M) & &6V

b) Increasing robot speed without checks / G&mgemesrs6iT @l6vevmpev GrmGUML GCous & ens I H)&IflS 560
c) Adding unnecessary movements / Ggemeuwimm @u185&mIGe06IT G& &8 6V

d) Using non-optimized joint movements / G LI(H&SLILILTS eWL(h EUI&H&HMHISEn6IT LI 6esTL (h 88|86V

Answer: a)
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.Welding and Pick-and-Place Programs

In a welding program, which factor is most critical for quality?

6 (I, CleuevigmiIblFevLI6v, &7 8601852 M) 6l & i (Lp & WL IT6EsT 85Ty 655fl6T &) ?
a) Weld speed and angle / GleusvL. Geusid LoMHM|LD G&messTLD

b) Robot size / GpmrGuTL j6me

c) Number of axes / |55+ 61fl60T 61650165511 56015

d) Tool weight / &@meNullesr eTemIL

Answer: a)

e What is the main objective of a pick-and-place operation?
191 85- 9 6501 L_- LN Gemerv Ol & w6V LML Lg.65T (Lp 8851 W G IT85 8 LD 6T 60T 65T ?

a) Sort objects by size / Glum(HL&Eem6T 6emailesrLig euiflenaLiL(h&GIag)

b) Move objects from one position to another / GlUm(HL&6em6T (I Q) L&H160)(Hb&I LOHM B &HM (S H&ITH5I61S]
c) Paint the object / GClUm(Hem6IT BL6MITELS)

d) Assemble complex parts / Fls&e6viment LI &) &emerm 6ot GC&Ff &8
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Communication Interfaces

Which communication protocol is commonly used in modern robotic systems?

mefieor GrmGLImy s 9ienLoLiL|s6rflev6ILImgeums L esTL (h & &LIL (K6l S mLL 6l M) (Lpenr mers)?
a) RS232 / Qu1j.6T610.232

b) Ethernet/IP /| @ &5F6lBL/20.19]

c) GPRS / 24).19)..84,17.6T610

d) Serial Parallel Interface / &fluwisv LITFeV6L @) 6BIL (LPELD

Answer:b)

Modbus/TCP is best suited for:
rLue/1g.&).1916rh &S LiwesTUITL (h & (& FIMH & &)1 ?

a) Wireless communication / wireless G\&ITLIJL|&(8)
b) Legacy system integration / LiemLpwl {60 LOLIL|861fl68T 6 (IH Ml &) 60)6BBTLIL| 55(5)
c) Simple industrial device communication / &iflwimest & MflevgHienm &Fme6sT CI&ITLITL|&(S)

d) High-speed internet browsing / 9151Geus @)emevoTLl 2 6VITELN|E(S)

Answer: c) Sparks)Academy
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Robot Safety and Simulation

What safety measure is mandatory for every robot cell?

e6ubleum(mHGrmGUITLOl&6Y)|8(8LD8 L LITWILDIT63TLITE| & ITLIL|[HL 6119560 86T&)| ?
a) Advanced programming software / GowULL hliyevmre s ©lLoesT6lLIm(m6iT

b) Emergency stop buttons / ojeu&y blMI& & GClLITE & T6esT 8 61T

c) High-speed motors / 9i&51Geus GLOMLL T8 61T

d) Wireless sensors / wireless Gl&6sT&F My & 61T

Answer: b)

In simulation software, what is the first step to creating a new program?

& (p Gev 61$:65T61 LD 65T Gl LI (W 61fl6L, LS WiTh) 76316V 2_(IFH6UITE (8 LD (LP &6V D 19.85 85 19.6T 5| ?
a) Importing the robot model / GpmrGumL wr&liflemw @m&s (5L &) Cl&Fuis6v

b) Optimizing the tool path / &@meal LTen&Hen W GLOLDLI(H &S 6V

c) Defining the workspace / Geuemevs S L H60 & auemnFwienm 6l& U156V

d) Running the simulation / #l(pGevear6sT @ W18 (88 6V

Sparks YAcademy
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