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Game strategy

Working out the
General concept of

each module, create
a drawing

Level of difficulty and

the benefit

Detailed study of the
module using
mathematical
calculations,
selection of drives
taking into account
the incoming loads

Creating a model
using prisms to
determine the

dimensions of the
robot and each

module separately

Build a prototype,
test, facilitate, create
custom parts, and =
develop the overall
design

Creating a list of
requirements for
each module

Final build and

testing



Game strategy

TeleOp Autonomous

Hard |

Buid Skyscrapper from
10 stone
(1 per level)

points

Build Skyscrapper
from 4 stone
(1 per level)

Detecting and
Delivering

points Skystone

points

0-10
points

0-10

Delivering Stone .
points




Use AR to see in real life!

Use Vuforia View App
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Lift Requirements

Tower 10-13 stones

The height should be lower than blue/red bridges
Minimize backlash in the extended state

Saving the maximum speed when sliding




e l|dea and requirements
e \We have experience in creating a similar design
e |Improve the existing design by creating custom parts

e Creating a similar design

I One example: lift

e Creating a list of disadvantages of this design, the decision to abandon it

ZAHVAT (Axtnenbiil) - Creo Parametric Educational Edition

MatekeH WHCcTpymeHTbl Bua Framework Mpunoxexus

@ D / Ocs Q. fl Oteepcrue = u 00 Pasnecenmsiii sua ’ J
2 E ‘ @

X% Touka v # BomamyTs B = v o
wrats  Mnockocts 3ok Maccue Ynpasnenue Cevenme Otpassi , Crune  Mepenextwensiii  Wim
"""""""" L Cucrema xoopaunar so Bpawars - BHgaMM ¥ P v 2MpasuTs nosuumo  noxasa v A i

OnopHsifi 3nemeHT - Bbipes u nosepxHocts ~  Mogudukatops! Orobpaxenie mogenn




* Development of a new concept, creation of drawings, mathematical
calculations, selection of drives considering physical loads

* Testing individual parts
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e Creating a 3D model, correcting errors
e Building the first final version, testing in a real game situation
e Fixing bugs, building the final version, testing
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e Measuring tape

e The axis of rotation of hooks below the Foundation level
e Nuts with locking ring

Weight of the inverted structure

I Something new?

MECHANUMWHEELHALF (AxtueHeiii) - Creo Parametric Student Edition (for educational use only) 5 X
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Detalled 3D model
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Wheelbase Requirements

o Wheelbase must move in any direction
o Max speed should be as fast as we can do by [

using motors AndyMark Orbital 20
e Mass should be as lower as we can but no more
the 4 kg
o \Wheelbase must contain:
electronics in bottom side

Independent encoders inputs
phone mounting
Rev Slim Battery mounting

free space for lift
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Foundation grab Requirements

e The axis of grabbing hooks is lower than
foundation

e Foundation must have constant position

Rigid co

e The foundation must not slip during
longitudinal displacement
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Autonomous grab Requirements

Must consist of no more than 10 parts

e In atop position should crawl under
skybridge

e The module must have good lateral
strength

e In a horizontal position grabs a stone
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Grab Requirements
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CapStone Requirements

17



Team structure A

c D E F
| Cpok ‘ OTB. |BbINonHexa PesyneTar
21.03.2020 Tumodpen

1e | 18 |Mepeeoa manyana no ucnonssoeanuk REV SRS Programmer 22.03.2020 loTos0

[oBasute ynpaenedue DOKOBLIM 2aXBATOM KaMHA B Teneone

Ta6nw.|a C Ha3BaHUAMMK, moﬁpaxeuwnmu, KpaTKUM ONMMCaHeM U CChINKaMU Ha roToBble NOKYNHbIE KOMMNOHEHTHI,

22.03.2020
24.03.2020

24.03.2020

- ﬂMITplﬁ nyauu = KOTOPbIE Mbl UCTIONB3YEM UMK PaccMaTpiBaeM: MOTOPL!, CEPBOMOTOPEI, KONeca, Penku (CUCTeMbI pa3ABIKEHNA) I S
24 23 |[oBaeuTb B TEXHUYECKYH) KHITY NPO HOBYK) PYNETKY, HOBLIE 3a4a4M, HOBYH KONECHY:0 bazy 30.03.2020 Coha

Mnaskeiii Tperep 2 | 24|Pasob G700 REV C j seponei
2 patsca ¢ pabToit ontrol Hub ¢ nocnegkeit epcueit Robot Controller App 30.03.2020| Cawa

= Anexcangp MNanun

26 25|Pazobpatbca ¢ pemoHToM cepeomoTopos REV

30.03.2020| Cawa

27 | 26 |Mepeeog Wiring Guide

16.04.2020 Baca

+ = AKTyanbHble 3agaun v Mpo6nemsi Ha 10.03.2020 ~

= Tumoden Metenes
Wixkenep, onepartop

Bacunua Matpenns

Mporpammuct, Human Player

= Codmn llubepman = Knum Muxawnos

Wrwxenep, onepartop, 3D-

Wexenep,3D-mogenep, b

ABTOP TEXHUYSCKOM KHUM,
OTBETCTBEHHBIN 3@ CBAIN C
0DWEeCTBeHHOCTEIO

Mnax po oT6opoyHbIX B PyMbiHMK ~ Pacnunanue Ha Hegen

Hyxen feedback c TpeHuposok onepaTopoe (enaTenshc
3THM NOYMHUTS CUCTEMY PAIABUKEHUA)

Paz06paTbCA ¢ MHTPYKUMEN, KOTOPYK Npucnani

Hanwucats nucemo & Support group Rev

» AHanu3 gaxHbix <

KonecHagqa 6a3a

Cawa

Jlncpt

Cawa

3axear anemMeHToB Knum
MapkoBKa Knum
3axeat pyHOameHTa Tumodpen

MosnynoHnpoBaHwe

Tumoden

Cbpoc CapStone

Knum

MOAyﬂb YCTaHOBKW KaMH$A

CoHga
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Before match — check-list!
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Main structure of our program part:

Abstract class “Robot” Inheritance |
with all basic methods Class “Robot2019” with

(telemetry; work with all methods and
files; hardware map...) devices for this season

QKS\GC‘

All Autonomous and
driver-controlled classes
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Core features in driver-controlled period:

Grouped controls for connected actions (WB control and stone
grabbing)

Rotation Matrix for WB control.

Smooth movements with quadratic formula (y = x?)
Proportional regulator for lift motors.

Smooth rotation of robot at the trigger.

2nd Ivl

1st Ivl
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Core features in autonomous period:

e Several autonomous programs.

o Dynamic coordinate calculation (with gyro and
independent encoders inputs)

o Vuforia video vision.

o PIDs for WB movements.
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About tests and tuning:

Autonomous and
Driver-controlled
periods tests

Method tests with
telemetry and logs

Google tablets with results
Analysis of statistics

Special math for Analysis of

PIDs tuning on TE— ~

.y game reco rdS : = SN f

competitions i i i -
&= . N
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About version control:

HoctynHble MHe > 2019-2020 Season > PML30 White Nights > Program ~

Manku

B8 06.06.2020 B 12062020 B 14022020

B8 skyStone-master5.4

Haseanne P

B8 1s.05.2020
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How to solve problems?
Right lead-up

Our experience
from previous
years

Other teams

experience Weekly meetings

A 8 c D £ F
1 D 3agava | Cpok ‘ ore. ‘ BbinonHeHa | Peaynerar
17 21.03.2020| Tumodpen
P i
rOtOtyp I n g 12 18 |Mepeeog maxyana no uc REV SRS P 22.03.2020 Baca 4 loTos0
+ 20 19 |[obasute ynpaeneHue BoxossIM 2aXBATOM KaMHA B Teneone 22.03.2020 Baca | |
2 24032020 Baca Hyxerifeadbeck c paTopos (

3TUM MOYMHNTE CUCTEMY Pa3ABIKEHNA)

Pa306patsCA ¢ MHTPYKUMed, KOTOpYK npucnani

24032020 Baca
Hanucate nucemo 8 Support group Rev

> P R e R e e O T

24 | 23 |[o6aBuTb B TEXHUYECKYK) KHUTY NPO HOBYKD PYNETKY, HOBbIE 3a4a4M, HOBYHO KonecHyto 6asy 30.03.2020 Cona

T t' + h o 24 | Pazobpatsca ¢ pabToii REV Control Hub ¢ nocnegreit eepcueit Robot Controller App 30.03.2020| Cawa

e S I n g C O O S I n g 25 | Pazobpatbea ¢ pemoHToM cepeomoTopos REV 30.03.2020 Cawa

26 | Mepesog Wiring Guide 16.04.2020 Baca

.

lution =
b e St SO Ut + AkTyanbHble 3apaun v Mpo6nemsi Ha 10.03.2020 ~ Mnax go oT6opouHbIX B PyMbiHuu ~ Pacnunanue Ha Hepen » AHaNM3 faHHbIX <
Final developmenD(-

Industrial
solutions
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Thank you for listening!

RUSSIA

ST.PETERSBURG

11044

PML30-Y
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