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Foundation.
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IMPORTANT

Warningsand Cautions

Statements on symbols, terms and conventions you may see in this guide give
the information that you should consider installing and operatimg robot
GENBOT

The robotGENIBOT is designed only for a level of reliability suitable for
educational loT smart devices. It may not be used on or in connection with any
equipment, material or system that could reasonably be expected to cause
serious personal injury.

In any application this hardware can be impaired by adverse factors, electrical
power supply, computer hardware and software malfunctions, unexpected
uses or errors on users.the robot GENIBOIE used and operated with nen
certified devices or in any manner not specified by the manufacturer, the
protective features othe robot GENIBOhay bedamaged and it is not

certified for use in hazardous locations.

The materials ofhe robotD9 b L. h¢ | NS LINPDGARSR al a
being changed, without prior notice to users.

Dabida(GeniRoboj Co. Ltd. shall not be liable for events, errors, incidental or
consequential damages in connection with improper use, performance of this
document or of any information described herein.

Precautions for use

Pay special attention to the requirements and operate the robot GENIBOT only as
RSAONAOSR Ay (KS G2FNYyAy3aE |yR &/ | dzi A
Using and operatinthe robotGENIBOT under conditions other than those specified
above may result in danger and injury, as well as damage to the robot GENIBOT an
external devices connected to the robot.
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AT AGLANCE

Technical Features

Specificatiors

ARM Cortex M4 32bgirocesso, 64MHz,RAM 64KiB,

Processor (CPU): Flash 512KiB

DC Power limit (Rated 5V & 300mA)

FOUIELT SEUIEE DC Power adaptor (5V D€: 1A)

PowerTerminal VDD 5WSB @ype connector

LFPolymer 3.7V 1000mAh, overcurrent and

Battery overvoltage potection

Bluetooth LE 5 (5/6.1)PHY 2Mbpsultiprotocol and
Connectivity ISMband 2.4GHeadio protocol
Distance < 30nfignal strengtikRSSI 90dBm

LightSensor and  Four anbientlight sensorsandfour green LEDs fdme
Green LED following andGrid detection

Acceleration (State of thArt 3-axis,range-2g to +29)
Not applicable taGENIBOT Plus version (Model D)
RGRcolor LED (4) famaking andchanging Color in HS
or RGRoolor space

Red LED Red LEDnN external terminal port for charging batten

Acceleration Sensc

RGB Color LED

Optical image detection sensor and decoder for
recognizing unplugged coding card or reading positi

OID Module in Cartesian coordinate with 16bit dot code pattern
detection.
LYLISRFIFYOS yK B mMp: mMdnz
Maximum power 1.0W

Speaker

Effective frequency band 200 to 4kHz and flat respo
center frequency 2kHz

4 GENBOTTechnicalGuide



Audio Amplifier

Memory

Motor

PCM Class D audio amplifier
SLC NANfashmemory 128MiB (134MB)

Stepper (50:1 Geared, 360DPS/1000SPS)

Standard drive output voltage will be from minimum
(VDD- 0.3V) to maximum (VDD + 0.3V) where VDD
+3.3V.

When using VDD from +3.0V to 3.8 absolute
maximum input voltage must be less than (VDD +

External Al and DIC 0.3V).

Port

If VDD is greater than 3.3V (VDD + 0.3V), ESD
protection will operate, but nothing is guaranteed
about its function and operation.

Maximum sink current is 6mA with standard drive at
(VDD- 0.4V), and 15mA with high drive at (VB@Q4V)
where VDD is +3.3V.

Standard drive output voltage will be from minimum
(VDD- 0.3V) to maximum (VDD + 0.3V) where VDD

External Al and DIC +3.3V.

Port
Power Source

Maximum output current is 300mA, which can provic
sliding current to drive Geek Servo 270 (Rated DC
current = 200mA at +3.0V) or ArduiB&Qmicro:servo
180 motor (Rated DC current is 75mA at +3.0V)

Battery Consumptions

Battery life is approximately 1.5 hours when the motomisning
continuously. If the robot is used intermittently during class activities, it ¢
be used for more than a few days. If you rarely use the robot, the batten
may last more than a month after a full charge.

When charginghe robot GENIBOT, you must use a certified power adapt
such as KC, CE, or FCC that has been verified for safety.
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Button and Color LED

To turn o the robot,press thepower button.When
the robot starts, it saysHello, I GENIBCGT

To turn offthe robot, press and hold theower button
for more than two seconda/Vhen the robot shuts
down, it saysoBye, bye see you laterHowever, in
certain activity situations, the robot may restart
without a poweroff greeting.

To start or stoghe unpluggedcoding when coding
Power Button data set is stored in memoyypress the power button.

To advertiséhe robotQ Bluetoothdiscovery name
while the Star robot or smart device is scanning
GENIBQ/Tpress the power button.

To connect gar robot orpeer robot just press the
power button once.

To setup aBBC micro:bit radio group, press the pow
button andthen tap two number cards.

Color will be changed when GENIBOT is connectad
star robot or smart device but alsmlor will be
indicated to matchingard color when it is detected b
GENIBOT OID image detection sensor

Color can be changed irBNcolor coordinateas:

Red, Green, Blue, Cyan, Magenta, Yellow, Violet,

Orange Spring Green, Light Pink and White by using
Color LED GENIBOT Android and iOS application, Scratch or

Python.

Moreover, with Scratch and Python programming, y:

can change the left, right, front, and back colors

independently.

Hue in HSV (Hu&aturation and Value) color space ¢
be changed from O to 360 in degrees.
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GETTING STARTED

Before Start

The GENIBOT application can be used to perform a variety of coding activities
and offers expanded functionality for those learning aeaching STEAM
(Science, Technology, Engineering, Arts, and Mathematics).

The GENIBOT app for Google Android or Apple iOS is easy to use and offers a
variety of coding activities including Action Bar, Controller, Card Coding, Line
Tracing, Button Coding, Music Coding, Drawing, Math Coding, and Voice
Coding using Al voice recofyoin. and operational functions.

To start coding with the GENIBOT application for Google Android or Apple iOS,
first press a button on the robot to connect it to your smart device, then select
an activity such aBemote Control, Card Coding MusicCodingor Voice

Coding

ForUnplugged coding without connecting the robot to a smart deyieleysical
Computing or EPL (Educational Programming Language) actnafmstothis
document or othergprovided separatelguch asGENIBOT Arduino Reference,
BBC micro:biGENIBOT Radio Programming Guide and etc.

@

In the classroom
Turn off therobot when not in use. Fully chardlee robot to carry out a variety of coding
activitiesoverlong periods of time in the classroom.
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CARD CODING
Unplugged Codingctivity

Move Forward

goz 7l

Unpluggedcoding

Robot programming is possible without a computer, and you can create
motion ormusic using unplugged coding cards, including sounds, lights,
motions (move forward, move backward, turn left, turn right, pause),
functions, and music notes
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Chang@ Language

To change the preferred language, tdye Soeaking card and thethe number
2 card for another different language aumber1 card for the default
language in English. When you tiée number card to configure a language
the robot will store it to norvolatileflash memory and then rebost

When you ap thespeaking card andumbercardl or 2 to set theon-start
languagethe robot willwrite it to non-volatileflash memoy andthen

reboots. The robot will always speak in the set language unless you need to
change it again.

To configure language
Tap theSeaking card, then tap theumber 1 or 2 card.

i'{uswmfwz\@ {LJSlmyhys

To mute speaker

To mute speaker, tap th§eaking anchumber 0 card.
After turn off it, therobot will not speak a card name
when you tap it.
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Chame Speaker Volume

The speakervolumecan be changed from 1 to 9. When you turn on the rgbot
the speakerproducesa tone atthe defaut maximum volumeUse the Plus
cardto reset the leveto the defaultvolume Usethe Rest card toallow the
changedvolume even aftethe rebootis rebooted.

Tochange volume
To setavolume, tap theSound card ancdumber card from 0 (mute) to 9,
or Plus card (eset to defaultmaximum volume)

To write volume to flash o

To write a volume to nowolatile flash To set maximum volume
memory, tap the number card, then Tap theSound card, then tap
tap the Rest card. the Plus card.

@

Addition

_l_

H Hamburger
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Chang Bluetooth Name

When you press thpower button, the robot will speak its Bluetooth name
blink blue every 0.5sandwait until 30secondsto connect tothe Bluetooth
hostdevice. To change the Bluetooth name, select and tap the card with the
Bluetooth name written on it, then press the button to start Bluetootio.

store Bluetooth name to the robot, tajhe rest card whilat is blinkingBlue.

ROKIFy3aS Vvt aSi220K

¢2 OKIFy3aS .ftdsSt220K yIFYS:E OK22aS$s
FYR yIEYS i GKS o0200a¥Y y26i HIRB OK §
UKW 6SNI odziii2y 2F (GKS NRoz20 G2 adl
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¢ g2 E—
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pp— - IRV YA
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OI. —————————————————— » \ ' .
NG by

¢2 GgNROGS . fdSG220K yIFYS G2 (K!
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Sy Battery Percentage

When you are not programming the robot, you can read the battery
percentage by tapping thendcard. The robot speaks its battery percentage,
so if the percentage value is very low, the battery needs to be charged to run
the robot.

2 NBFR ol GGSNEB LISNOSydl 3s

Cl LIYIMENR ¢6KAES @2dzUNB y2i O2RAY.
LISNODSy Gl 3S @I £ dz2Sd C2NJ SEIF YLX ST A~
bpb AlG YSIya yp:o

___________________
2 e

I 6KAGS 6 0

Sttz2s st " LILISENR T . 3 .
Ad 260 AYlLOUAGAG LT GKS 0l (SINGNEBNJ AgS
GKSY (KS Ya0i2NJ 2L
- Y- LT GKS oF dGSNE LI
Do > f2gs AG gAff Tt a
N — ~ — NRPo20 oAttt Gdz2NYy 2
v Y L LT GKS NRo2dG KI &

| = { | = Y)\)/(Ezijéézv)\ijj BALT
N \ NG | I LJ2 6 S NJ | Aa@RA fif K SiydzNy
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Sy OID Code

Tap theRest card, and theRigh Fa card in that order. Then, the next time you
tap any card, the robot willag/the OlDcode of the card you tappedf you

send the OID code to the robot using a programming language such as Scratch

or Python, the robot can say the card name corresponding to the OIDQ code
moreover, functions and operations defined in coding cards with OID code

values can be executed.

2NBFR hL5 O2RS
¢ LI AEAFES BIGIZTIK CF NRa Ay
NPoOo2U amRaaAE ¥ ARNZNIS NI
2 KSy @2dz Gl L) GKS |
LI Fea GKS LAlLYy2 y2
innnp
@ :
hL5 O2RS | O0O2NRAY3 (2 =
9SSy gAlK (GKS alysS 02 "~
YIEYS Aa RAFTFSNBYHIZA 2 v
RAFTFSNBYy (G | OO2NRAYy3f &
WFSNI G2 GKS | LILSYRAE

0KFEGYy ®BNRRD

____________________
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-
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Chan@ Music Instrument

To change the instrument from piano to flute or strings, tap number 1 or 2,
then tap the music card. Afterwards, tap any music card again to hear the
sound of the instrument you set. Music cards are available from Ti (B3) to Fa
(F5). To change the instrumiback to piano, tap the number 1 card, then tap
any music card. When you turn the power off and on, the piano becomes the
default instrument as usual.

t AlLy2Y FtdziS 2NJ aGNAyYy3I O2y FAIdzNI
LT GOKSNB A& | YdAAO OFNR Ay GKS

AYyaiaNyzySya asi

@6ST2RHEz @2 RAYyH20 O

0KS O2RAY3 RIFGIX LXFOS GKS ydzYo S
FTNRYOG 2F GKS Ydza A o—OlMDas
Piano Key = Music Note
— 37 A3 La
""""""" I 38 A#3
hys & | 39 B3 Ti (Si)
pZ i nnd 40 C4 Middle C Do
41 C#4/Db4
42 D4 Re
P (| g 43 D#4/Eb4
44 E4 Mi
. 45 F4 Fa
46 F#4/Gb4a
47 G4 Sol
48 G#4/Ab4
49 A4 La
0 50 A#4/Bb4
51 B4 Ti (Si)
I FEF y24S | 2NJ 52 C5 Do
L¥ &2dz ¢lyid G2 I RR 53 C45/Db5
YdzaA O OFNR G2 GKS 54 D5 Re
LINEIANI Y GgAGK { ONF G 55 D#5/Eb5
56 E5 Mi
57 F5 Fa
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ChameLED Color

To change théue ofcolor LEDs on your robot, tap thight card, then tap the
number card. The colors are defined on the number card as follows: Red 0,
Green 1, Blue 2, Cyan 3, Magenta 4, Yellow 5, Purple 6, Orange 7, Spring Green
8, Light Pink 9.

{SG O2f 2N CAMINENIYQ2YFOASYND &G A Ol SN
¢2 OKIy3IS GKS [ DElyd2d B NIE O iR REGNIKK
ORAYEAAOKSNEKAzZSAZFUROEIRNE O2f 2NJ a
n 42 ocn RSAINBSAE dzaay3a { ON) (OK

\. ’ ’
|- S e B

,,,,,,,,,
£ Lo £ £-

Fi Six Seven Eight N
2 5 2 2 +
[3 Johanna B8 B Kevin B kyl 4]

St 2t dzNLJ h NI y I { LINA
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Change Distance

To change the distance the robot moves forward or backward, tap/tinee
Forward orBackward card, then tap the number card. The default distance for
Move Forward orBackward cards is 6cm. When you tap a number card, the
distance is added or subtracted from the default value by the numbee.
distancerangeby the Move Forward or Backwarrdisfrom 1cm to 15cm.

LYONBI &S 2NJ RSONBI &S RAadalryoOoS

¢l L) GKS a2@S C2NBI NR OIakR 3 RA
RAaAGlI YOS 2N GF L) GKS diz2o9iz2t REC
RAAGHVOSHM | ReadzatdAy3d G4KS RA&GlIYO
G2 WM2¥1 0AtS YSY2NERE® 9QSy AT @&2d
0KS aSitd OFftdzS Aa LW ASR G2 GKS

4 ‘_ \ [ ]

\_' J ]

01 6 10 15
Distance (cm)

\ 4

6 10 15
Distance (cm)

o
=
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CreateCoding Data

Tap the card to start unplugged coding. The robot automatically detects the
card and speaks the card name through the speaker. Tap the start card, then
other cards to create a set of coding data, and tffieally tap the end card to
have the robot run the coding data

¢t2 ONBIFGS O2RAy3A RIFGF

/| 2RAY 3 OF NR& Ydza i {(BISNI9g B yOBIRNFO &
iKS O2RAY3 RIGKSaSRORA NOFY IDKS
I 6 2nEIS O2y R&a f I ( SN

yiiaz2 @8 || ¢dNY
TiiC2NB LI wA 3K

2 R
i

= >

t NSaa
@ LT Ly dzyLX dz33ISR RIEGF aSi

UKS odzitdz2zy G2 adl NI

GKSdzi G2y 02 NMYzy GKS RIEGL
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Setinstrumentto Music Data

To set an instrument to a note data set, place the number card before the
music card. If a number card between 0 and 2 precedes a note, the instrument
corresponding to that number is set to the note.

¢2 ONBIGSoHNURARA RFENBY G AyaidNHzyS
tfl OS GKS AyaildNHzYSyid DIFINRRAYRRENYE
2N 20KSNJ OF NRa G2 GKS RIFIGF asSdao

Move Forward

Ty 291]

Whole or quarter note
When tapping a music card, it is played as a whole note, but \whered as a music
recipe within coding data, it is played as a quarter note.
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Color Dance

Whenthe Light card is added to the dataset, the zigzag motion is repeated
several times while rotating at a small angle left and reghmany aghe
number seton the light card and number card. And as it moves in a zigzag
motion, the color changes quickly.

¢t2 ONBIYBGAAHEIFWAR 02t 2NJ OKI y3Sa
¢2 aSi GKS NBLISIFGAY3I TAIATI I Waws s
Ol NR&IR2 daSU GKS [95 O2f2NE GKSYy

In the classroom

Due to resistance errors, systematic errors between the two wheels, gear ratio and
backlash errors, step angle resolution, etc., unwanted position errors will occur after
colordance.
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Linear and Rotational Motion

Tocreatealinearmotion or rotational motion ona horizontal planeusethe
Move Forward, Move Backwagardsor the Turn Left, Turn Rigltards orthe
Turn Left and Right 15° 30°, 60°, 90Gards.

¢t2 FTRR Y20iA2Yy IRRNEIHIRARYa D NR
¢2 ONBFGS adN»AIKG 2NI NROGFGAY3T Y
O2Y0AYS Y2GA2yZ NRUOFGA2Y | YR ydzYy

A

Y
ol X
= 1
(0. 0) (2, 0)
H> no OHX nbvo

Y2OBNB|I NR H @zNGFFfoomdAYSa
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Linear Motion and Numerical Recipes

To move back and forth in a horizontal plane, use a decimal number card that

matches the number of times you want to repeat thi®ve Forward orBack
card. The numeric operatdhe Plug(+)cardcan be used to move forward and
the Minus(-) cardcan be used to move backward.

¢t2 FRR RSOAYIf ydzYoSNJ OF NR (2 O2
4SS ydzYoSNI I yR 2LISNF 2N OF NRRS FIAG
4 O6ydzYoSNE 2LISN} G§2NE ydzyo SND @
Y
X
(0,0) @0 40 5%
onzZ 0 M nvov
Y2 0SS F2NBI NRY2®DS O é@lh NRS
i l
_____ TN |
. ')
B scott B Banana
@ no

Y 2 OF2 NXoli AR S a

Addition
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Examplel: Complex Expressi@with Mathematics

When action, math, and number cards are in complex representations, priority
canaffect the resulting actionlf you placeone motion andone number card
eachbeforethe mathematicaloperation, the motion card will be ignored
because the math operation hashigherpriority over the motion card.

| 2Y0OAYAY 3 Yzijf\zy YR YIFGK 2LISNI
a2iA2y OFNR LINBOSRAY3 YI 0K 2LISN

¢ KS QSTAyAﬁxzy 2
bY2BENBI NR o GAY

'.F
S .

---9

oOMmMZ n (2D
Y2 0S5
T2NBI

v

2]

Move Forward Subtraction

oz 73 y e

el sabel cof
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Example2: Complex Expressiongith Mathematics

When complex expressions have action, math, and number cards, their
priority affects the resulting actionf you placesomemotion and number
cards beforehe mathematicaloperation, the math operation has a higher

priority, so themath and number cards are ignored.

| 2Y0AYAY 3 Y2UA2Y YR YIFGK 2LISNI
a2iA2y OFNR LINBOSRAY3 YI 0K 2LISN

v X

y @t AR YIFGK 2LIS
YR Y dz¥ NS NIA@ §d2 KNS
ydzyo SNJ OF NR Y dza i
FNRYyG 2F GKS YU

Subtraction

v

---9

oOoM> nbo H> no
Y2@3S T2 NJ

Y2 OBENB | NJ

© ©
Move Forward Subtraction Move Forward
ez 2| o2 12|
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Repeat Coding Data

To define a repeating function with a dataset, add a card between the two
repeating cards. You can add coding days to your coding recipe, such as
repetitions, functions, numbers, notes, sounds, actions, or rotations between
repetitive datasets.

¢t2 RSTAYS NBLISFG ydzyo SNJI

CNBLISFG I aStd 2F O2RAyYy3 RIOFXE &z
0KS wSLISIFG OFNR® LT y2 YdzYoSKEPYI
ONBlFGAY3a I O2RAYy3I NBOALISI &2dz OF

20 KSNJ LJdzN1LI2 4aSa o

4

3,3
(0,3) &3
X
(390) »®E no ® no
(0, 0) ’ Y2@S FTalNwY ¢ dzNy

Move Forward Turn Left

geoz

t
>0

2| ¢ amoz 57|
>

g1200
NB LISt AiY S a
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Creat Function Data

To define a function with a data set, add a card between the two function
cards. Motionyotation, light, repeat,sound, musicnote, andnumber cards
can be inserted into théunction data set. Tap the Function card to start
defining yourfunction data set, or tap it again to stop.

¢t2 RFExyPY8AZ2Y RIFGLF

I RR OF NRa O2y il Ay A ylids 2o/ FON yA IC AR
OF NRa O2yidlrAyAy3a O2RAYy3I NBOALISA
20KSNJ OF NRa @

AY

o

Move Forward

oo 713|
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Add Functiorio CodingData

Previously created function data can be added to the coding dataset tgng
Function card. In a coding dataset, you can add repetitions, functions,
numbers,musicnotes,linearor rotational mostionsas your coding recipes

AY (3,1) /2Vf)dzNJ\lfS3[tj GAYS 2
ﬁj Ly GKS SEIFYLXS o
- YdzaA O NBOALIS &SN

@_@ R T NBOALIS ASNRSA Nz
3,0)

(0, 0)

I I I adza A O NI (
[E 9 Qazi’mzy NB

CAY

o

Move Forward Two

cro g 3}7) 0]

2

B Banana

Move Forward Turn Left Move Forward

o2 32| gt fiZo2 87| gto 2 7p7)
>0
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Say Card Name while Robot Runs

When you tap a coding card to begin unplugged programming, the OID optical
Image sensor automatically detects the card and speaks its name over the
speaker. As the coding data progresses sequentially, the robot can say the card
name of each coding data.

{ @ NR yST2NBE | OUAz2Yy

. SF2NB SESOdziay3a (GKS O2RAy3I NBO,
AYYSRAIFGSt @ GF 1S5l 208FENE SIKA ISy
OFrasS 2F NRGIGAZ2YySE GKS | OUA2Yy Aa

______________

____________

D et e N et T O SR AT T
/
I

a20S| ¢dNy |{{a205] |a205 |
' C2NBEiwAIK{C2NBE [ C2NBI|

\

’

____________________________________
,,,,,,,,,

Move Forward Turn Right
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_____ >@------—-|
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Create Sound Data

To create sound data, add a music card between two sound cards. Only Music
Note andthe Repeat card can be added to teeund dataset. Tathe Sound

card to start defining a sound dataset, then tap agaifineh. For sticker

coding, placehe Sound sticker on a black line and u$e Gridstickerto trace

the line. When the robot encounters éfound sticker, it will play the music

note previously created using ti#und card.

¢t2 ONBIFGS az2dzyR RIFGFaSH

I NBFGS I YdzAAO y20S NBOA LB 2ad/ Rl |
Ol RSPy @2dz GF LI I YdzZaAAO O NRX (K
GAOKAY | YdzAAO NBOALISS GKSLYy2WE8

NEOALISaS AYONBIaAy3ad UKEzYY EXD DNIN
wSLISIOF R RA & y20 [ ff26SR®
C2NBF S YdzAaA O NBOALISa gAGK RATFTFS
T 2ON 2 8§ & NP!ALBLA 2SUID

NB LIST AlY S a
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Add Soundto Coding Data

TheSound card allow you to add previously created music recipes to your
coding dataset. Repetitions, functions, numbargl mathematicsmusic
notes,linearor rotational motionscan be added to the coding dataset along
with the Sund card.

adzZaAO LI NF¥ttSt G2 Y2iA2y

2 KSY (GKSNB A &dEa DA DY MBA K BDRINEK O & K
OFNRIKAA Y20A2y NUzKSLI RXARFE (a3
Y2002 WRSAEAGa BB OKLIS 238 AyardHd Nak v S 2 d.
Ydzf GAGIF &A1 Ay3To

| | Iadzé)\é NB OA LIS | | |
az2zliAz2y NI
s
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ExamplePlay Music Recipes while Coding

2 KATS O2RAY3IAZ GFLIWAY3I I az2dzyR OF NR (Kl
YdzAA O NBOALIS AYyailSIR 2¥2RmSEEINE SIEKSYy OA T
YdzaAO A& LXFeAy3dIs GFLWAYy3I GKS ySEG OF N
b2GS GKIFIG ¢6KSy y2G O2RAYy3IX AT &2dz G LI
YdzaAA O NBOALISSE GKS YdzaAO NBOALIS gAff 0

2 K2fS y20Sa IYyR ljdza NISNI y2(Sa

2 KSYy GF LAY || YdzaaO2 O NRIGSY &
I YdzaAO NBOALIS 6AUKAY O2RAVASRDSE
@2dzUdksSS DObFANI DRIBRIAES ! yRNRBAR 2NJ
gK2tS y20Sasx KFtF y2GdSax |ljdz- NI SN
YdzaA O NBOA LIS

yia2 08} |
JiﬁgczNJéI“ra o 4 o

.
=TT
]

~ ~
[N
zZ >

o
Move Forward

Se 2 37|
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Add Sound to FunctioData

Function data created with two function cards can contamnous cards such
as motion, sound, repetition, and numbers. Sound cards previously defined
with music note recipes can be added to the function dataset.

| RRAKB dzy R OF NR BB OKLIE Ndzalh OF dzy O
I FGSNI ONBFGAY3 | YdzaA O NBDIYS 6l
0KS FTdzyOlA2y NBOALIS ONBIFGSR dzaA:
@2dz UKRBR/ O A2y OF NR (2 @&2dzNJ 02 RIAKY
{2dzy R OF NR (2 @&2dzNJ O2RAy3 RIGIl &S

Move Forward Turn Right Move Forward
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°
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PreemptingMusicNotes

Motion cards are preempted by default while playing and running music and
run in parallel with music note cards. To run a motion card at the end of music
playback, add a pause cdpdfore the motion card.

adzaAO OFNRA GF1S LINBOSRSYOS
2 KSYy GKS YdzaAO OFNR Aada Ay FrE ¢za !
OFNR AYy FTNRBY(O 2F GKS Y2iA2ys GK.

A Z A e

alYS GAYSE IYRAGKBTFERBNI DY YaX St A

| | IadzéAC) NB OA LIS
az2zliAz2y NJ
B

=
>
v

Move Forward

%o 712|
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Sae Sound Data

Music recipes previously created with tReund card can be stored in the
robot's nonvolatile memory. To write music daeatto the robot, first create a
music recipe and then tap the number card to temporarily store the music
recipe in the corresponding number memory. If you then tapRwestcard, the
music recipe will be saved toK S NBetn@ryis@ you can use it again even
if you turn the power off and on.

aSY2NER ydzYoSNAR F2NJ ald2NAyYy 3 Ydzai:
') 62 mMn YdAAO NBOALISa OFy oS &
GdzNy GKS LI2gSNI 2FF YR 2y> @2dz |
Yy dzY 6 S N 2QiE ANFRS 2 Y
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LoadSound Data

To read sound data from the robot's memory, tap the number card
corresponding to the memory number where the sound data is stored, then
tap the Sound card. If the flash memory contains valid sound data, the music
recipe can be loaded.

A v A v oA

adzaA O OFNRA& GF1S LINBOSRSYyOS

adziA 0 NBOALIS& f2FRSR TNRBY YSY2N
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€2dz FNB y20G O2RAY3IZX GF LAY (KS
I RRSR (2 GKS &2 d&RNJOF AR >0 0 3z0Y dz A
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NonrecursiveFunction Depth

Using multiple cards such as motion, rotation, light, sound, musical note, and
number cards, you can add a predefined function card to another function
card.Since there are two function cards f1 and$@you can add f1 data to f2
data, or vice versa, add f1 data to f2 data.

| V2 (@8 QU X2 Y Faf OAAZY
¢ KSdzy O A2y O NiBLIBW (Dizg ROPDY NRA Y |

Qzy OG A2y OF NR @&r/ OQilAy2 yO 20/ MBKRISY Al Kox
{2dzy R Ol RGSE FYNBE I @
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Advanced Data Depth and Complexity

2 KSY FdzyOlAzya FyR NBLSFG OF NRa I NB Y
O2RAY3 G2 a2t @S RIGF O2YLX SEAGE o6& dzyF
aSljdSyimmKksd S$REAXIOS 6St 20 GRkOBAR2VKFa @t
dza SR @Iz OXNRZY Fwm> +FyR Oly faz2 06S dzASR
T GKS SEFYLX S 0Sft26r {[RHA RYddNER MBEO X
AYa@RREOGA2Y FHI odzi OFy | fazazySGaz8BER A\
OFNRa Fm FYR FHOD
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DeletingCard During orAfter Coding

To delete a card from eodingdataset you are coding or have finished coding,
tap the Delete card, then tap the card you want to delete, then tap the Delete
card again. If there are multiple cards with the same Bluetooth name as the
card you want to delete, the last card in the ordéitloe dataset will be

deleted.

5SSEYS 2 NOFHMERNBY | O2RAY3I RIEGFEA&ST
C2NJ SEFYLX S AF &2dz2NJ RIGF&asSa O2»
. fdzSi220K yIEYS B{KSSLBH YR bl 2N
. fdzSi220K yIYS B{KSSLbH FY2y3d (K
gAff 0S RStSGUSR®

Move Forward
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InsertingCard While or After Coding

To insert a new card into a dataset while coding or after coding, tap the Insert
card, then tap the card preceding tipesitionin the dataset where you want

to add thenew card. Once you've finished selecting where you want to insert,
tap one or more cards in order to add them, then tap the Insert card again.

I RRRY2F' S 2 NJ Y2INB2 ROWFYWR aR il a S

C2NJ SEFYLX S AF &2dz2NJ RIGF&asSa O2»
. fdzSi220K yIEYS B{KSSLBH YR bl 2N
. fdzSi220K yIYS B{KSSLbH FIY2y3d (K
0502YSa (KSAGFEPNIIANVESBNIIAY3I ySg O

LJI2aAda

{ Si
GNRE A 2y S
Yy 1 LJdzNl

Ny aySS\dil anF
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TiltCoding ¢ At ogﬁr);;aIA

g A0K2 dzi e

st

By tilting the robot, gu can add the Move Forward, Move Baekd, Turn Left,

or Turn Right cards to your coding datas#thile coding, tap the tilt card to

starttilt coding., 2dz OFy | f42 IRR I OFNR o6& 1l LI
Tt | alKybyatgkdinished with tilt coding and want to continue coding, tap

the Tilt card again.
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Advanced Tilt Codingwith BBCmicro: bit's 6®On Gesturé

1. Connectthe BBQmicro:bit to your computer.To program BBC micro:bit,
go to MakeCode website https://makecode.microbit.org/#editor

2. When thereare multiple BBAmicro:bits in the classroom, set the radio
group number independently for each micro:bit. OGENIBO&NdBBC
micro:bit with the same group number can broadcast and listen to each
other, so you can avoid confusion in the classroom when mulBBIE
micro:bits are broadcasting and multigENIBOS are listening at the
same time.

3. Create a progranusingéOn Gesture blocksas follows download it to
the BBC micro:bé&nd then start the BBC micro:bit.

Search... Q on logo up v
EE2 Basic g "
me= radio send string
© Input
¢» Music - on logo down w

radio set frequency band o
lIIII Radio on shake ¥

u B on tilt left =
Cl Loops radio send string
radio send string

>3 Logic

on screen up ¥

. . on tilt right =
radio send string
Math radio send string ' on,tilt right ’

i
© Extensions

= Variables

on screen down ¥

I W Advanced

GENIBOT on gesture
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https://makecode.microbit.org/#editor

Group 4, Band 0 Group 5, Band 0

Group 6, Band 0

4. Once you have finished programming tBBQOmicro:bit, set the radio
group number of theGENIBO@&s shown in the following exampléhe
example below sets the group number toSlince the group number is a
two-digit number, add the number O in front if the number is less than
10. Whensetting a group number with a card, the band number defaults
to the number 0.

L,V LLX Y L wSNB| | hy S
P SRS o p—
\ ' » I z:o (] '
: ) |
Q- ) )

t NBaa | 2 KAES GKS o0fdzS tNBaa GKS 0dz

odzi A Fy ndop &aSO2yRax GF adr NI fARESy

NRO2(G® OF NRa RS&aA3IylIFdiS YAONRYOAG®

ANR dzLJ ydzYo SNJ TN
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5. Once you have completed the radio settings for B&Gmicro:bit and
GENIBOd&s above, you catho tilt coding using the micro:bit's gestures.
The tilt cards that correspond tmicro:bit gestures are as followstove
Forward =dlogo ugE, Move Backward dogo dowrg, Turn Left =tilt
lefte, Turn Right #tilt right€.

2 KSy @2dgA
OF NRX A

LIdzISI)t @& B 8z/
aiF NI @A f

¢l LJ¢HREISNR
FAFAY G2
0 KiSAOR2(Ra y 3
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Line Following and Coding

The robot can track straight lines or curves painted in various colors, including
black, gray, blue, red, and green. The line width dat be followed varies
from 4mm to 6mm. The maximum thickness of the line is 8 mm.

| RRK[SAYS ONINBAYIZ O2RAY3I RIGI &S

2 KSYy (KS NRORKISA gHO2 ey OSNA OF NR A
iGN} OSa O2f 2NBR fAYySaT 2N DEAPIARE

2yfte | 022f 6KAGS o6l O1l3INRBdzyR gAl
0 SYLISNI (dzNB 2 ¥ f pilSNg Y (k20588 RIER HikGAID
0KS [AYS ¢NI OAYVAf O ARVHRE A §B& 3>
SESQdziA2y 2NRSNJ Ay (G(KS RIGFEaSaG A
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Light Sensor Calibration

When the robotfollowsa black line, it can trace lines drawn on various colored
papers, and the luminance (brightness) of the color must be above 0.7 (70%)
for the robot to stop at the end of the black line. Luminance refers to
brightness and is scaled from 0 to 1.0 (100%henHSL color space.

To make the robot stop when the lines are broken, or when there are no lines
and only a background color, and the background color is not a cool white
color, you need to calibrate the brightness of the paper color.

/[ F £ A0NY OAY 3 NBK 3 @SARA KLAS Ng SO/2af 22NNJ 6 NJ
LT &2 dA fetBLIOAKS OF NR YR LINBaa GK
NREoz2G gAff O0fAy|l 6KAGSH tfl OS (K
odzid2y F3FAYy ORfAONNIABNDIKGYSHKS
4dz00SaafdzZ = GKS NRo2i sAff ofAy]
OKIFy3S&az NBOFtAONIGS GKS fAIKI &

¢l L) GKS [AiéuKtHOlzuzass/uuzKSctKé NB o6 2 0
LBB aa 0K\ Gokdelyl 4.3 NIE NGSSiya LI KS aINBSy GKSy
N j' [ 7\ y %i _\él/_ _\*/_
k- |¢ NJO (&5 o (8-> .
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QA W

C2dzNJ t A3KG aSyaz2Na FFNB 20148
aSyaz2N) OF f AONI GA2Y R2385a0 dyNa-ii Ag
LI LISNJ O2f 2NJ Aa f2¢d LT tAYyS
OFf AONI A2y > NBLISIG G6A0S 2NJ
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Followinga Qurved or3plit Path

If the path is sharply curved separated like a forked path, th@bot can

follow curved paths with angles greater than at least 80 degree bends, small or
large circles, or hairpishaped paths. The line width is 4mMm8mm when

following a straight line, and 5Smitoe 6mm when following a curved path.

¢tKS NRo20 o6Aff
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Examplel: Width of the Line

2 KSYy dzaAy3 I RN}YgAy3ad LISY
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Example2: Ladder Game

How doeghe robotknow the direction and find the way dowfi?S 1 Qa SELJX 2
the algorithmic principles of direction finding.

There are two conditions: The intersection must beéatthogonal rectangular
angles and the roads running around the intersection to the sides must be
rectangular, not circulaiA ladder path can be a straight or curved path
excluding any wedgshaped bends or hairpin turns.

¢2 adl NI F |
{G I NI tfGlzshXFNITa
DNA R ONKRZZOI NIR
2 NR S N3
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Followinga Thin Line

If you want to follow lines thinner than 4mm, you will need to disable stopping
at the end of the lineTap the number 0 card, then tap thae Tracing card.

The robot can follow a thin line and wilbt stop when the line ends.

The scientific principle of following a thin line is that it is less affected by the
thickness of the line because it distinguishes the difference between the line
and background color and moves along the largest value of the normal
distribution curve calglated from the measurement value of the light sensor.
For this purpose, the PID (proportionategratderivative) algorithm is used as
an engineering method.

¢tKS NRo20G F2
GKAO] f AyiBKR
agtz2La G GKS
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O2f 2NJ 6 KSy |
i [AYS ¢

-

---------------------

_____________________

48 GENBOTTechnicalGuide



Create Grid Motion

To create motion on orthogonal grid paper, ati@ Grid card to your coding
dataset. The robot moves forwaadong the grid lines and stops when it
detects a three or fouway intersection. In grid motion coding, tivove
Backward card is not available.

DNAR fAYyS 6AROK YR aL)l OAy3
DNAR fAYS 6ARIK XKEdX Ry D Bdzvf YRA & @
Ydzad OGN} @St FNRY 2yS AyidSNE DDA
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Examplel: GoBack andBorth on the Grid
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Example2: Orthogonal and Distorted Grids

2 KSY IANAR tAySa YSSG G 2NIOK23IA2y I Ayl
Y20A2Y A& LlaairoftsS la f2y@mKIELISRES |lay 3 f
AaK20Yy LAY OWWESS NAR O2RAY3I YSUK2R Aa GKSE
3dzA RSR O2RAY3 YSOUK2RX odzi aAyOS (KS NZ
fAYySS GKS RAAGIYO&S2AESBINRR 20 NR gK6& Y2
RSGOGSNN¥AYSRZ YR GKS NRozd O2ydAydzSa 0z
AYVGSNASOGAZ2Y @
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GBL-TRG0805P2 Augusts, 2024 51



DRAWING
Geometric ShapBrawing Activity

Shape drawing error

When the robot moves and draws a circle, triangle, or square, the shape
may not be drawn accurately due systematic errors, friction errors
between the pen and the paper, etc.

Uncertainty errors arising from the distance between the two wheels, ste
motor gear ratio, step motor rotation angle resolution, step motor gear
backlash error, and pen holdeffect the drawing of the shape.

52 GENBOTTechnicalGuide



Drawinga Square

Not only can you draw a square usihg Sguare card, you can also draw a
rectangle by adding two number cards after thuare card. The two number
cards determine the width and height of the rectangi&e default width and
height of shape drawn bthe Sjuare card is 4cm.
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Drawing aParallelogram

You can draw a parallelogram by adding two number cards t&jbare card
and a left turn angle card such &arn Lefl5°, Turn Left30°, Turn Leftor 60°.
The two number cards determine the base andl&ggths of the
parallelogram, and the left turn angle card determines the acute anglehe
default width and height of shape drawn thye Sjuare card is 4cm

b &S lj dzONG o8 OO ¢ OY
S |j dzZtONG odzRF  y OY
Odzii S o It yzRI0$F668°F

f—p—

Square Two Four

B Yuri B eanana 0 Jeffrey
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Drawing akRhombus

You can draw a Rhombus by adding a left turn angle card sulthrakeft 15°,

Turn Left 30° Turn Left, or 60°tothe Sjuare card, and then add two number

cards. The two number cards determine the base length and leg length of the

LI N € £ SE23aINFYZ YR GKS €STaG Fy3atsS OF NF
numbers are equal, the parallelogram becomes a rhombus. The defaith

and height of shapes drawby the $juare card is 4 cm.
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Drawing alriangle

Not only can you draw @iangleusingthe Trianglecard, you can also draw a
right triangleby adding two number cards to th&rianglecard andTurn Left
90°. The two number cards determine the base and leg lengths ofriaegle
The defaultbaseandlegof shape drawn byhe Trianglecard is 4cm
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Drawing &Circle

Not only can you draw @ircleusingthe Circlecard, you can alsimcreasea
radius of the circlédy addingone number card after theCirclecard. Theone
number card determine theadiusof the circle The defaultradiusof shape
drawn bythe Circlecard is2cm.

Circle
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STICKERODING
AdvancedCodingActivity

OID sicker coding

OID codes of the stickers aegqual to the codes of coding cards such as
Sound, Light, Move Forward, Move Backward, Turn Left, Turn Right, Pa
Function and Music Notes.

You can create a coding dataset in the same way as card coding. Card
can run the data set after completing it, but sticker coding is different in |
the robot immediately executes the sticker data read during foll®wing.

58 GENBOTTechnicalGuide



Start Sticker Coding on the Grid

To create motion on orthogonal grid paper, tap the grid card. Alternatively,
you can start by placinipe Grid sticker at the starting point. The robot moves
forward along the linaising line tracingnd stops when it detects th@rid

sticker againWhen the robot encounters stickers while doing Iio#owing,

they are added to the dataset in order, and becausethe datassprocessed
sequentially, the data executed at a grid intersection may be different from the
sticker data encountered just before.
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Examplel: Motion and Sound Data
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Example2: Functionand Sound Data

Sticker coding complexity using orthogonal grid paper helps improve students'
computational thinking skills by miximgdingcards and stickersuch adinear
or rotatitional motions functions,sound and music notesight, etc.
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Example3: QueueDataStructure

This is a sticker coding exampletlod Queue data structure in which theght
order of data input and output is strictly maintained through F(f@t in, first
out) delivery.Note that sticker coding does not cover the stand@ukeuefor
scheduling multiple sticker data to be added to twingdataset.

In the example below, depending on how theulun sticker is entered into the
Queue dataset, the robot may or may not fall into an infinite loop.
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Al DEMONSTRATION

Air Gesturedassificationusing MachinelLearning

Embedded Al machine learning

The robotcan classify air gestures from 0 to 9. Firmware version 1.0.20
added Al machine learning algorithm and air gesture classification mode
This feature is not available in the GENIBOT Plus version (Model D) witl
an acceleration sensor.
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AlMachinelLearningPreparation

To start air gesture classification, prepare your robot to launch the Al machine
learning algorithm and apply the model to the robot before riale

classification. Press the button and shake it left and right quickly at least twice
while the blue lights blinking. When you shake the robot, the blinking color
changes to green. Keep the robot in a normal steady state while the green is
still flashing. Finally, the Al machine learning is ready and white will flash every
0.5 seconds.
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Al Gesture Classification

Air gestures are determined by numbers from 0 to 9. To classify air gestures
using a prerained machine learning model, simply hold the robot in its
normal state and draw a number within 2 seconds. After drawing, you can
press the button and get the claBsation results immediately. The robot

blinks green twice and speaks the number along with-tiea¢ classification.

fl ll 1/> 1/, /1 3 l13—»2
O I 2 312 A 5‘
7 7/2 1 ,
6 /&8 7

___________________

____________

alAyarAy @2! FGSNI RN gAYy 3T 2 KAT & ANKS
GAGKAY ©H aSOlFly 3AS0i AYYSR, Of  aaATAOF (mi:
jdzA 01t & RNIOfIaaAFAOFIGAZ2] FEAA | OOSt SN
YdzZYoSNE & LINBaaAy3a lid2z O2y Aydz2dzaf &
KFYRGNAROGAYIEAK2NIO 3INBSY F YSSL) GKS NRo:
KSFNJ GKS Ofla adadSrRrRe adalas
G2 RN} ¢ ydzYo:
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Example.DrawingNumbers in Cartesiaftoordinates

YSSL) GKS NRoz2d Id OGKS 2NRAIAY 2F GKS /1|
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GENIBOT STAR NETWORK

Easy MultilinkDemonstration

Ly LI dzZ3 36 BS @ 'y L) dz2BSR O /| 2yySOGSR i
[ OYdzt GALINRG: wkRA2 ONRG2 O2 Y LJdziLS{Nd @Al
¢2 §ldiyo SNEY2IF ¢KS d2GHt vy Wigézzﬂzb‘fuf
= “ ~ < A A = . ZoS U u
O2dapu A a )_\tafiszNJSu)\Olv Vs GALINRG 2O
Oidzl AYE LINFOFS e k& 2ty
e Ad GKS2NBGA
y2AaSo odzi Ay LINJ O
I FFSOGSR o8
y2AaSo

Starnetworking and nultilink
Peer robots can automatically connectttee Star robot using the Bluetooth
Low Energyb multiprotocol orthe GENISTIG#¥ngle using the ISM band

2.4GHzeadyradio protocol compatible with the BBC micro:tatio
protocol.
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Create &Star Network

To create a star robot, tap the star card, whicthis Addition (Plus) card, then
tap the number card to connect two or more robots. The number card
corresponds to the number of connected robots. After creating a star robot,
wait for the peer robot to connect. When you press the button on the peer
robot, it connects tohe star robot. The star robot blinks red at 0.5 second
intervals until the number of connecting links equals the number card.
After the connection link is completed, if you press the butbonthe star

robot, the connection link of each robot becomes ready for the star network.

_______________________________
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BroadcastingodingData

After assigning a robot by tapping a number or st@ard, you create a coding
dataset between the start and stop cards.

To send coding data to each robot, select a number card from 1 to 4 that
matches the number of the peer robot, select a star card to broadcast the
same data to all robots, or number O to create a dataset for star robots only.
When each robot has a codingtd set stored, press the button on the star
robot to broadcast a message to start the coding dataset for all robots
simultaneously.

Turn Left Move Forward

azez 57| ooz 3py)|
_____ >e-—----Ml

Move Forward i Turn Right

QSR I} 2EEoE 87|

!

B o
.z J [\S/ )
) n’(o‘:H -
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Advanced Radio Broadcasting and Listenifemonstration
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LISTENo BBC micro:biIRADIO

BBC micro:bit Radio Programming

Broadcast otlisten to BBC micro:bit radio

The robotcan listen directly to the BBC micro:bit via the freely licensed I
(Industrial, Scientific, Medical) 2.4GHz radio band protocol.

For more information, see the micro:B@ENIBOTadio programmingguide.

¢KS ../ YAONBYoOAG FYyR GKS NBo6zd | N
GANB &R Gy RRa SEOKIY3ISR GKNRdAzZZK NI RA
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Setting up Radio Band and Group

There are three ways to set up radio bands and grobpst, as a method of
using the coding cardhe band number is defaulted to 0 and the group
number is set as follow®ress the button to start Bluetooth, then tap the two
number cards in numerical order to match the micro:bit radio group numbers
1 to 99.To stop Bluetooth, press the button again. After the blue flashes three
times quickly, the robot will start the radio instead of Bluetooth.

The second is to setwutith the GENIBORAndroid or iOS app, and the third is to
set itwith ScratchGENIBOT extension

!

Il—bn.---

-

| BSNB hy S|

_______________________

-E-
71N Zero
& — .) _______________ _»' ~ —
6ot . !
|
S N w"‘
t NBda ¢2 YIGOKONRBYOAG NFRA2 3IN tNBaa
0dziUZY (L) GKS (G662 ydzyoSNI®WR NR® 0dzubAKA
aulb NI 'N}YRA2 3INRdzL) ydzZYyo SN £ 2SN u2 auz2l
tdzsu2i A1S G2 RAIAGA® bdyfo SN . fdzSuz22
dzl) G KS NISRHZZO BRI RKIKR oy adl Nu N
_____ Ad FTAESIRYRz8G 220K ¢gAftft 0SS
Neo2d egAtt y2d 0SS Fot$sS
aYFNI RSQOAOS dzyiaAat GKS N

72 GENBOTTechnicalsuide



Example:Set upRadio usingthe GENIBO&pp

{SG NIYRA2 o0l YRA DIOYR! RANEMAIR &HNXKEH{ ( KEILJ
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O2Y iUNRf (2SAXISIANRO20G DAl . fdSi220K 6KA:
YSaal3sSa FNRY G4KS ../ YAONRYOAGOD

< BBC micro:bit Radio

Set Radio Band:Group
Number

0 1

BBC

micro:bit
Radio

Set micro:bit radio band and
group number between 0 and 80.
GENIBOT continuously listens

= to the BBC micro:bit radio and
VO'.Ce performs actions based on radio
Coding messages.
mat
bit, dow
dio pr
3
Settings
X
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Programming BBC micro:bit

To enable the robot to listen to the BBC micro:bit radio, program the BBC
micro:bit using the Makecode editddsing the radio set group and radio set
frequency band blocks of the Makecode editor, set the band and group, and
program theradiomessage to be sent to the robot with the radio send tring
block.

Using the radio string block, you can broadcast command messages such as

motion, move, turn, color, sound, tone, remote, and servo to the robot. For
more details, see the micro:bGEENIBOT radio programming guide.

BE Microsoft | @ micro:bit o v A& < 0 O

Search... Q on tilt left v
on start

Basic radio send string
show number o
©Q© Input '
radio set group o

Music '
G radio set frequency band o

© Led

on tilt right =

radio send string

.|I|| Radio
) . ) on logo up *
Example: (motion,velocity left,velocity
C' Loops right) . .
velocity: -5to 5 radio send string
>4 Logic o

In this example, the robot continues
Variables to rotate or stop at a constant speed
when a tilt event occurs.

Math
Advanced course:

© fH

Extensions

¢KS Y2iA2y aidl G6SYSy(aayr8ESYy S0 200eS Gy
é)\[’]K GKS ../ YAONRBYOAG NIYRAZ ai NSO 2¢
Oly 6S dzaSR (G2 O2yiGNRf (GUKS NRo2d oeé c
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BBC micro:bHGENIBORadioStringCommand Syntax

When using the robot's Bluetooth andA ONRB YO A 1 Qa4 NI RA 2 (23S
time, a value sent by "radio send string" in the "on gesture" event block may

be ignored in the robot's Bluetooth event task priority, so it is recommended

that the MakeCode program should continue to send event values to the robot

using a variable block which receives event values from the "on gesture" block.

Commands Descriptions
motion,velocity To make linear or rotational motion
left,velocity right velocityleft and right -5to 5

Tomoveforward or backward
move velocity,distance velocity. -5to 5
distance(cm} 1 to 15

To make rotational motion.
turn,velocity,angle velocity-5to 5
angle(degrees)1 to 18

To displayLEDcolors:
LEDnumber left 4, right 2, front 1, back 3, &I
color,LED number,color color number red 0O, green 1, blue 2, cyan 3,
number,brightness magenta 4, yellow 5, violet 6, orange 7, spring
green 8, light pink 9, white 10, black 11
brightness levell to 8

To play musi note:
soundmusic instrument music instrument numbepiano O, flute 1, string Z
number,note,volume  note: 37 (A3 Lato 57 F5 Fa

volume 1to 9
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Commands Descriptions

To generate pure tone with sinusoidal waveforn
tone,frequency,duration frequencyHz) 220 to 1100
amplitude duration (in 0.1seconds? to 20 (0.2s to 2s)
amplitude 1to 10

To make any linear or rotational motion, transmi
continuous acceleration measurement data set |
ax and ay to the robot

Acceleration ax-1024 to 1024,

Acceleration ay-1024 to 1024

remote,acceleration
ax,acceleration ay

To make servo motian
servageek or servo type: geek servo 0, micro:servo 1
micro:servo,angle,wait angle(degree$. geekservo-45 to 225, micro:servi
time 0 to 180

wait time (second¥ 1s to 10s

When you do a gesture which means the way y:

K2f R 2N Y20S GKS YAON.
on,gesture parameter to the robot.

gesture parameters: shake, screen up, screen

down, tilt left, tilt right.

LT GKSNB A& y2 &0GNAYy3 O2YYlIYyR aeyilE
RANBOGt & G20kKE Fu9BPRrea SNty AO0! ' yR GKSE
GAORONI GOK 2NJteidkK2y LINPAINI YO
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EXTERNALERMINAPORT
Physical Computingnd Coding

Peripherals programming using Scratch or Python

Peripheral devices such #duinosensors, motors, and actuators can be
connected to the robot and programmed using Scratch or PytRonmore
information, see the GENIB@Fduino reference

Warning regardingexternal terminal port use

Pay special attention to thexternal terminaport information provided here.
Operatetherobot2 Yyt @8 & RSAONAROSR AYy G2 NYAY
and operatinghe robotunder conditions not specified herein megsult in camage
injury, and may result in damage to external devices connectéde@obot.
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ExternalTerminalPort ConnectionDiagram

The following diagram shows how to connect peripheral devices such as
Arduino sensors, actuators, motors, and LEDs to the five pins of the external
terminal port. For more information, see the GENIBOT Arduino reference and
progrmaing guide documenkl1 DC 3.3Ypin of the external terminal port is
connected to the robot's power source, So never connect an external power
source to any pin of the external terminal port.
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Examplel: DistanceMeasurement using Scratch
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E arduino sensor  ultrasonic distance (m) =
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ﬂ arduino sensor analog «

ﬂ mirco:bit radio  string * : band

— =
<
—
T
—
(@]
~—+
=
—_
o
¢

I+
O
©
5
O
PN
O
<
Py

FNYyAY3AY [ 2yySOGAzy

2y YyISKESD O 2 BXfyw ning m 054 o do *
2y YUSKESNA 2 FUFAwning 16 5 idh 0
2 Y YISKSDK 22 W ywnin® o &5 L h
2 YV YISKDBY R 2LBAMf/ wning p O0Db5 \
I dz0AR2YNT a2y A O RAAGEYOS &aSyaz2N) 2LISNI (A
ff wh Bto @ovxded® L2 g SINGSR @R 2dido + LI2 @1 S NpR2d
M wnsn/p @04 0/y2i 6S dzaSR®

_—— e~~~ ~ N

GBL-TRG0805P2 Augusts, 2024 79



Example2: Geek Servo 270 or Micro Servo 180

¢2 AGFNI FYDORRY&ASND2 ¥YRI2NE asSt Sod uK
SYGSNI I RSOAYI{mydMeSNHPTTREADSSE ¢S

YA ONR YRYSINGNIOIAKS gl Al GAYS Ay &aSO2yRa '+'
0KS gFAG GAYS G2 | @FtdzS t26SN) GKIYy nc

0ft2014 FINB O2yySOGSR:E GKS ySEG of 20]
2LISNF A2y 2F (KS 0BBIA2dza 6f 201 Aa 0O2)

<\

E tum servo  geek servo 270 angle (degrees) = o and wait o seconds

B tum servo  geek servo 270 *  angle (degrees) - @ and wait o seconds
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®

CKS aSNDRf yalRdkS3y F2NJ GKS NRGOGIFGA2Y |y
YR YAONR&S&SHBMNBRKEOGS NRo2GD

¢2 NROGFGS |+ aSNW2 oA0GK Lz aSax dzasS | C
LidzfE 8Sad ¢KSAS OFfAONIGAZ2Y Slidad GA2ya 6°¢
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Laboratory Model
2250
Pulse AngLe Pulse B 5000
(ps) (°) (ps) Error| 9
L 1750
-45 533 o
2 1500
850 0 848 3| E
1475 90 1478 11| & 10
2110 180 2108 3| & 1000
225 2423 7507
Slope  7.00000| 500
Intercept 848.33333| >0 150 250
N Angle (degrees)
Objective 16.66667
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Example3: Monochromatic LED matrix

| 2y SQEAEES2 NI [ 95 YIGNRE G2 GKS NRo2(U:
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GENIBOT APPLICATION
Google Android or Apple iIOS App

GENIBOT

Controller

BBC

micro:bit Line Tracing Button Coding
Radio
¥
Voice
Coding A%
Music Coding
& O
O . ¢
] Math Coding Tilt Coding
Settings

[

Home

Start coding with the GENIBOT app

To start the GENIBOT application, your robot mustdrenected to a smart
device for Android or iOS. When you press the button on the robot, the
robot's Bluetooth name will appear in the Bluetooth search list on the
screen. After connecting, you can select and start Controller, Line Tracit
Drawing, Card Gling, Button Coding, Math Coding, Music Coding, Tilt
Coding or Voice Coding on the home screen.
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Bluetooth Name

When there are many robots in the classroom, you need to know which robot

Is yours when you staBluetooth. When you press the button on the robot,

the robot starts Bluetooth and says its Bluetooth name. As explained in the
previous chapter, you can also change the Bluetooth name using a coding card.

LT GKS OIFINR O2RAY
NEoz2dGda YSY2NRI (¢ X
.t dzSi220KX a2 @&2dz
O2RAY3 RFEGF FTNBY I _
odziu2y u2 adl NI .t Select your robot from the list
REUE Ay YSY2ZNE Aa found below and connect to it.
aArddzZ GA2Y YIF& OKI )
FANXGI NB dzLRFGSao
¢2 Of SINJ I O2RAY3 —
NEo2GUa YSyaNBx &y Contom= @
OFNRX GKSy (FL) G6K¢ —i
GFLLAY3 Fye 2dGkSNy| | CENIApple= | Connect
GENI Bread = | Connect

_______________ -  [Lcomeat_

%S le o ! LJLJf; GENI Mango ":‘ Connect
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t NBaa (&3S = B
) a l:l | NII f dz¢ L !
0 Apple I t‘ N -
HHH \" o
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Connect Automatically

It remembers thdast connected robot and sets it asy GENIBGTWhen you
start this app or press the Bluetooth button on the screen, it will fimgy
GENIBCGgand connect right awawhen there are manyobotsaround in
various collaborativer cooperative learning activities

< Settings
' ]
|
\ i o
Connect Automatically
0 It remembers the last
. . , Z o , connected robot and sets it
ta akz2gy Ay UKS LY as my GENIBOT. When you
¥ u S NJ a § uu 7\ y 3 dzI:J |A start this app or press the ®
FYR Nblaul NUAYy3I UK Bluetooth button on the
NP 66220 A A& dDNBERES (G 2 2 i screen, it will find my GENIBOT
Ly R | ARNB 3 a and connect right away.
" GENI Mango
| DQ:DF:29:BB:DE:LS
X
.
- 1 a I. y :H
Connect Automatically N— -
Looking for my GENIBOT with the ', '
following name and address: { i t
| GENI Mango S /

| D9:DF:29:BB:DE:L5
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Controllg

By tapping or dragging the joystick icon on the display, you can control the
robot to move back and forth or rotate. You can change the color of your
robot's LED by selecting a color.
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0 L @AfGAY3 @2BzNE A%zl QY RS &N
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Button Coding

To create a coding dataset, tap the triangle icon on the joystick to add the

Move Forward, Move Backward,Turn Left, and Turn Right cards to the coding

data list. After the coding dataset is completed, you namthe coding dataset
by tapping the Ry button icon.

Button Coding

Move Turn Move
Forward Right Forword

Move
Forward i
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Music Coding

Tocreate a songdrag the music card from the music coding screen and
dropping itinto the music coding listhen a dialog window will appear where
you can select enusicnote. Once the music data is compte, tap the Play
button icon and the robot can play the song.

Music Coding 32

Dotted
Quarter

B O

Music Coding O

Lo High
Do

Lo Sol

J.

, 2dz Ol WdAGUEOER G2 A
I Y& ¢ KSNBdAzaG2ORIMKSE O
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Card Coding

Drag the card icon on th@rd Coding screen and place it in the codicaydlist

at the bottom of the screen. Card coding using this app is the same as
unplugged card codingOnce the coding dataset is complete, you can tap the
Play button icon to have the robot run the coding data.

Card Coding

Move Move Turn Turn U-Turn
Forward Backwar Left Right

g Meve
il Forward

N

Move Turn Turn U-Turn Pause
Backwar Left Right

Move
B Backwar §

Turn ' ¢ Turn
Forward Left .
0 C2dz OF P2 REW BRI G2
. _ Lye s KSNBIFI RRAIKRS Ol
hyOS O2RAy3I Aa O
FTAYLEfte FRR G(GKS
OFNR fAal G2 Syl
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Example:Sound Card

If music data is stored on tHgound card, you can usefor Card Coding.To
addmusic datao the Sound card, perfornMusicCoding first beforeCard
Goding. When yodinish MusicGoding, the robot automatically adds music
data to theSound card, so you can ugefor Card Coding.

BB @ Card Coding

Sound Funcflon Funchon
6" .f

) » Play

SR A Music Coding

Lo ngh High i Repeat Repeot
Do Re r

Repeot
Start

0"-FUSNJ adzZaA O / 2RAYy3Ix GKS {2
Oty 06S dzaSR Ay /I NR /2RAYyS3
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. : 2 KSYy O2yySOGAy3a @&2dzNJ N
Tilt Coding () 1 00St SNI ERaly O3 §y AMNE & 2
AYyaaSIR 2F GKS Neoz2d ¥

Tilt your smart device left, right, forward, or backward to dddn Left, Turn
Right, Move Forwardr Move Backwardard tothe list of coding card. At this
time, the acceleration sensor and tilt valuaisthe smart device according to
the gesture can be read on the screen.

Tilt Coding
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Voice Coding

If you select Voice Coding from the left sliding menu, Tilt coding®home
screen changes to Voice Codiliging Google Android's Al voice recognition
function, it automatically detects your voice when you start speaking and
displays what you said on the screen. If the voice recognition result is Motion
Card,the robotstarts executing the card as adding it to the coding list

Voice Coding » @

When you speak a motion card name, the
robot moves and ot the same time; it is
added to the coding list.

Voice
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ExampleLanguage Selection

When you touch thé&/oice Coding card on the screen, a multilingual language
selection dialog will appear, allowing you to select the voice recognition
language When you stop speaking in your chosen language, the commands
contained in your sentences are automatically extracted and added to the

voice coding list.

Voice Coding ®

@

When you speak a motion card name, the
robot moves and ot the same time; it'is
added to the coding list.

Selection: English (United St(vjtes) X

When you stop speaking in your chosen language, the
commands contained in your sentences are automatically
extracted and added to the voice coding list.

English United States
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Polski Polska

Espafiol Ecuador
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Distance Adjustment

To change the value of the distance the robot can travel by the Nfovevard
or Move Baclard card, tap the Distance button icon in the bottom taskbar.
Tapping the Save button icon will send the changed distance value to the
robot, but will not save it to the roboflThe distance can be changed between
1cm and 15cm.

< Distance

- — ——
B Adjust Distance
[ — _— Adjusts the distance GENIBOT can move
: —> at once when using motion cards or
01 6 10 15 commands.

Distance (cm)
Distance 8 cm
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01 6 10 15
Distance (cm)
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Settingup the AngleCard
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it into the card coding list, then drag the rotation angle icon onSdect
Anglescreen to adjust the angle.
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