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TemMmun Ha nekunnTte

OCHOBHU NOHATUSA

Mpoueca Ha NpoeKkTUupaHeTo
[TpoBexgaHe Ha eKCNEPUMEHTU N TECTOBE
[lpnnaraHe Ha onTUMM3aLUA
OcurypsiBaHe Ha cTabUNHOCT
3axpaHBaHe

HaBuraunoHHU CeH30pU

Cuctemm B OUCKPETHO BpeEME

KoHTpon Ha obpaTHaTa Bpb3Ka
[lpoeKkTupaHe Ha KOHTpOa Ha cuctemara



TemMu Ha nekumuTe

1. OCHOBHMU NOHATUA

2. Mpoueca Ha NPoOeKTUpPaHeTo
[Tpouecn Ha npoekTupaHeto — CtaHgapTu
3agaHue

AHanun3 Ha 3agaHuneTo
KoHuenTyaneH npoeKkT
Jlornyeckn npoekT

dun3nyeckn NpoekT

Peannsauusd

[TlpoBepka

OTcTpaHsaBaHe Ha rpeLuKku
KomnununpaHe n 3apexgaHe

. TecTBaHe

AHanmna Ha peanusauunaTa
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[TpoLecn Ha NPOEKTUPAHETO

CTtaHpaptu
three steps:

effect design, obxBalla LUANOCTHOTO NMaHnpaHe
N gnarpamarta Ha noToka 3a NPoeKTUpaHeTo

structure of the system design, BkntouBa KakTo

n3bopa Ha MexaHM4HaTa CTPYKTypa Taka M Ha
ceH3opHarta noacmctema

system control and implementation, nokpusa
NPOEKTMPaHETO Ha Xapayepa u Ha codTyepa 3a
LSArIOCTHATa cucrtema



[TpoLecn Ha NPOEKTUPAHETO

CtaHpapTtu
four steps:
creative scheme, we should consider the whole

robot integral modeling and design rules of the
theme synthetically

original design, we mainly design the simulation
model and determine the performance scheme

detailed design, which includes mechanical design,
control design, appearance design and motion
programming

production debugging, complete prototype
production, program loading and the final debugging



[TpoLecn Ha NPOEKTUPAHETO

CTtaHpaptu
SiX steps

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
< Use the. If multiple Analyze,
Determine schematic :
) 5 blocks, reduce design, and test
a physical Draw a Transform to obtain a
: ; . the block to see that
system and functional the physical block diagram, . :
. . > - . diagramtoa [ requirements
specifications block system 1nto signal-flow :
. ; : single block or and
from the diagram. a schematic. diagram, , ,
) closed-loop specifications
requirements. or state-space
. system. are met.
representation.




[TpoLecn Ha NPOEKTUPAHETO

CTtaHpaptu
design and implementation methodology

oedaTta ce CbCTOM B KOMOMHUPAHETO Ha
nepapxmdHa CTpyktypa 3a KoHTporn (hierarchical

control structure) c cogTyepHo ocurypsisaHe
ba3npaHo Ha KOMMOHEHTU (component-based
software implementation).

ToBa onpocTdaBa 1 ycKopsBa npoieca 3a
pa3paboTBaHe HaA cUCTEMUTE.



[TpoLecn Ha NPOEKTUPAHETO

CTtaHoaptu
design and implementation methodology — design

Define Hierarchy of Desired Behaviors
rule-based hierarchy
top= robot tasks, bottom= high speed servo functions
behavior lexicon= Task Verbs

Define the Level of Robot Autonomy

Task Verbs defined for the highest level of robot autonomy are
sufficient to allow the operator to specify all desired robot behaviors

Define Local (console)/Remote (robot) Partitioning
the robot usually executes lower levels of control than the console

Define Behavior Matrix
nominal decomposition into lower level
exception handling behavior decomposition
the knowledge required to support the decomposition
sensory requirements to support the decomposition



[TpoLecn Ha NPOEKTUPAHETO

CTtaHpapTtu
design and implementation methodology — design

Conflicting Behavior Resolution
“avoid an obstacle” or “freeze”

Define Control System Modules

sensory input requirements, Task Verb decompositions, and
partitioning approach can be used as a baseline

Define User Interface
standard real-time on-line operator interface, and
configuration, scripting, and behavior definition

Define Network of Software Modules

Control System Modules should be broken down into logical
groups, e.g. operator interface, trajectory generation,
navigation algorithms, and posmon Servos



[TpoLecn Ha NPOEKTUPAHETO

CTtaHpaptu

design and implementation methodology -
Implementation

Component-based Software

Events and Actions Execution Kernel
Software Modules Integration
Declarative Configuration
Code-Based Configuration
Graphical Configuration



[TpoLecn Ha NPOEKTUPAHETO

CTtaHoapTu
design and implementation methodology — PM

Project management issues that are influenced by
the described design and implementation
approach include quality management, work
scheduling, and personnel issues.

A specific benefit of the described approach is the
parallelization achievable in time and in personnel.

It divides the project into a set of successive
layers, and it facilitates the use of a multi-
disciplinary development team. on



[TpoLecn Ha NPOEKTUPAHETO

CTtaHpaptu

design and implementation methodology — further
work

Graphical Programmer Interface
Hardware and Software Platforms



[TpoLecn Ha NPOEKTUPAHETO

3agaHue

TO TpsibBa ga geduHupa:
KakBo LUe n3nbiHaBame (the process or plant)
KakK e Bb3gencrBame (via actuators)
4ypes KakBo Lle pellaBame (via sensors)



[TpoLecn Ha NPOEKTUPAHETO

. AHanM3 Ha 3agaHuEeTo

9

design a robot, which “does a task

“Gesture Controlled Car”
http://stab-iitb.org/wiki/Gesture Controlled Car




[TpoLecn Ha NPOEKTUPAHETO
AHanna Ha 3agaHuEeTo

The first step is to determine what features the

robot will offer based on others available and on
the market and consumer needs.



[TpoLecn Ha NPOEKTUPAHETO

KoHuenTyarneH npoekT - 0yiok — cxema
npu cb3gaBaHe Ha Mmoaen

Aornyctmmo e a6CTpaKTHOTO MoaesrmnmpaHe, CaMo Mnpu
orpaHn4YeHHa HenN3BECTHOCT

OOMKHOBEHO TE3M MOAENN ca A0cTa Mo-yrnpoOCTEHU
cnpsAMo peanHute/ dusnyeckuTe CUCTEMN U

[onycKaT NoTBbPXKaaBaHe Ype3 eKcrnepuMeHTarHu
OaHHU

Bb3gencTBawunTte ycrtponcrtea (Actuators) Tpsiba aa
ce onuLiaT no-nogpobHO, KaTo CaMOCTOATENHU
NOACUCTEMMU C TSIXHA AMHaAMUKa



[TpoLecn Ha NPOEKTUPAHETO
Jlornyeckn npoekTt

KpanHaTa uen e npeanoXeHara cucrema ga
NOCTUITHE KOHTPOJST BbPXY XapayepHaTta
peanunsaumna u cCopTyepHOTO NporpammpaHe



[TpoLecn Ha NPOEKTUPAHETO

Jlornyeckun npoekT

creative scheme

we should consider the whole robot integral modelling and
design rules of the theme synthetically. According to the given
topic of the dancing robot, we stimulate design inspiration and
complete the preliminary creative solutions, then through
analysing the scheme feasibility of the prOJect we complete the
discussion sessions of the creative scheme. Next step is the
original design of the dancing robot. During this part, we mainly
design the simulation model of dancing robot by motion
simulation and determine the performance scheme. Next part is
detailed design step which includes mechanical design, control
design, appearance design and motion programming. The last
part is production debugging, complete prototype production,
program loading and the final debugging



[TpoLecn Ha NPOEKTUPAHETO

. Jlormyeckun npoekT




[TpoLecn Ha NPOEKTUPAHETO
» OUsnyecKkn NpoekT

- XapayepHaTta peanusauus Ha cuctemara




[TpoLecn Ha NPOEKTUPAHETO

Peanusaumsa= peanusanpaHe Ha copTyepHUs Ko
Ha nporpamara

component-based software design

use of real-time software components: rigorously
unit-tested and can be reused in other control
systems

the programming environment allows the design
and evaluation of control systems that often span
several embedded processors

graphical design tools are used for specifying
component interconnections



[TpoLecn Ha NPOEKTUPAHETO

[TIpoBepka (verification) Ha koga Ha nporpamara
3a rpeLuku

OTKpuBaHe 1 OTCTPaHABaHE Ha rPeLLKnN B Koaa,
Npn OTKPUBAaHe Ha TakMBa crieq npoBepKaTa.



[TpoLecn Ha NPOEKTUPAHETO

- KomnununpaHe n 3apexagaHe Ha nporpamara B
nameTTa Ha npouecopa
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[TpoLecn Ha NPOEKTUPAHETO

. lecTBaHe Ha cuctemarta




[TpoLecn Ha NPOEKTUPAHETO
- AHanuns Ha peanusaundaTa Ha 3aJaHNETO

lessons learned!

Quadcopter



