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Roboking-1
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Pe>kuMbl paboTbl po60Ta M rnasHble 3agaum P4

Pexxumbi

O6xoa nepumeTpa 1 NOCTPOEHME KapThbl
Yuctka

UncTtka nponyuleHHbIX obrnacten
[MepensuxeHne B onpeaeneHHy obnactb
Bo3spalueHune k docking station

CTtblkoBKa ¢ docking station

PaccTblkoBka ¢ docking station

3apgauu

YnpaBneHue pexnmamu padoTbl
[MnaHnpoBaHWe TPaeKToOpUnN OBMKEHUS
YnpaBneHue Bo BpeMS ABUKEHUS
MaHeBpUpoBaHME OKOMO NPEenATCTBUM
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AnroputM paboTtbl poboTa P d

OrtcTbikoBka ot Docking O6xopn nepumeTpa 4 |
. — A MocTpoeHune kapThl
Station nomMeLleHns
OBwxeHune k Docking Station,
d OnpeneneHue 4 NPUCTbLIKOBKA, 3apsiaKa.
LI I [MaBHbIV UMK OYUCTKU U | HEeOYULLEeHHbIX obnacten un —_— Ecnn Haob6xoaumo,
obHOBneHue Kaprl* pac4yet onTtnmMaribHOro BO3BpaT Ha UCXOOHYIO
MapLpyTta* no3nuuIo U NpoaoxKeHne
paboTbl
*
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CeHcopbl B Roboking-1 P d

CRRRE LT IR REY)

e
=
T

A : e Stepping motor
~ 3y » > | controlled gear
=_____TI==
. NN TR »
14 SRS => 38 BupTyanbHbIX COHAapOB A4S 0OHapyXeHNa NPenaTCTBUN 4 LRS onsg namepeHun gansHoCTm

LononHumernbsHble damyuku 05151 O8UXXEHUST U OpUeHMUPOBAHUS:

4 IR damyuka ycmyros, 6amnep- 2 am4yuka.
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BoiuncnurenboHas 4yactb Roboking-1 ¢

YnpaeneHnue YnpasneHue
Luaccu AaTynkamm

|

Texas Instrument 10 MHz

53 paTtyuka:

a) 38 coHapos;

b) 4 paTuymnka ycTynos;
c) 2 opomeTpa;

d) yron noBopora
nnatdopmbl LRS;

e) 4 LRS coHapa;

f) 3 maTuymka CTbIKOBKM;

g) AaTuYMK ocTaBLlerocs
3apana 6artapeun

Single-Board Computer
RS232 Intel 80486 16 Mb RAM
115 Kbaud 256 Mb Flash-drive

« [MocTpoeHue kapTbl, HaBUraums,

NPUHATUE peLleHnn,
doopmmpoBaHue

3arnpocoB K AaTynkam
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MpuHUMN paboTbl Yy/1IbTPAa3BYKOBOIo AaJibHOMepa Yy - 4

> wq,m;i;l,awﬂu.}.{.'-t.n«ww—af h“]‘p(«Yk"bi“%ifﬂi‘f&tw{%ﬂikll-6
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P

HepoctaTtku pa6oTbl y1bTPa3BYKOBOIoO AaJ/ibHOMEpa

30 Yron, oo 1Ay

40

&0

N N 70

Mpumep guarpammbl
HanpaBliEHHOCTH

OTpaxeHue ynbTpasByka

OT HOXKW CTOJ1a

pearnbHOro nany4arens
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NMpuHUuMn paboTbl MH(pPpaKpPaCHOro AeTeKTopa i

:(@ - )

IR LED

IR PD
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CoBpemMeHHble IR panbHOMepbI gl

Object

Point of Reflection
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MpoTtoTunHbin kKopnyc Roboking-1 Y d
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NMpotoTun Roboking-1. TecThbl. 4

Detecting perpendicular wall.
Minimum distance : about 3cm

2002,09,18 19:37:41 [ j1ok  BoxAug
Stopped y 693 SMS/s Z200usAiv
: : 1 << Mainz 10k >> 3 3 CH1 16:1
: : : 2.00 Usdiv
AC  Full
................................................................................................... CHz 16:1
2.00 Usdiv
DC  Full
................................................................................................... i o1
2.00 Usdiv
................................................................................................... Dc Full
5
e R
EEEEEEE *4
EESammas: ;
e T et A
DOEEEE .,4 -
—O=EaR e R L Sy . S Edge CH1
i £ ; : Auto
g — : ! 3 : : : 0.30 V
s = B S R PO ..... Hax(Ci )263542U ...... ........ Hll‘l(Cl)—?SSZ@BMU .........
)= Rms: (C1) :1.83123V : Freq(C1) 40.32258kH
Max (C2) : seseseser: : Freq(C2) seeesex : | _FILE
File Item Format PS
Utility

Image BMP
e
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MpotoTun Roboking-1. TecTbl. P4

Detecting the end of wall.

2002,09,18 19:40:12 [ 0toxk  BoxAvg
Stopped y 1116 SMS/s Z200HsAiv
: 3 D& Mains 10k 3> 0 : : CH1 16:1
: : : 2.00 Usdiv
AC Full
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA oHZ 16:1
2.00 Usdiv
DC Full
................................................................................................... o161
2.00 Usdiv
................................................................................................... Dc FUI l
P EEPERRPRRY | AEREEPEERPPPERESRPREP
T
|
e e Edge CH1 §
f : 3 : : Auto
: : : : : : : : 9.306 V
............... Max (C1Y 2 627600 T Hin (CL) S7S Sz0eRy
Rms! (C1) :1.83067V : Freq(C1) 40.00000kHZ
Max (C2) : seeseses: : Freq(C2) soeeee : [ FILE
ile Item| Format PN
Utility

Image BMP
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PeasnibHble XapaKTepucTukm 38 VS Ha pa3HbIX AUCTAaHLIUAX

Measured distance [m]

2.0 4

1.8 1

1.6 H

1.4 4

1.2 1

1.0 1

0.8

0.6 5

0.4 4

0.2 4

0.0

0.25m

ph EXS B e
34 11411 P PITT 000082 354

aaaged? wggon

A S 4d D)o

XX + &8 %

00-01
00-02
00-09
01-02
01-09
01-10
02-00
02-01
02-03
02-04
02-09
02-10
02-11
03-04
03-10
03-11

1 04-03

04-05
04-10

o 0411

A

05-04
05-06
05-07
05-11
06-07
06-08
06-11
06-12
07-06

o 07-08

07-12

< 07-13

08-06
08-07
0813

0902
~ 0803
= 0810

| ' T ' | ' T
-50 0 50 100

Course angle [degree]
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PeasnibHble XapaKTepucTukm 38 VS Ha pa3HbIX AUCTAaHLIUAX

Measured distance [m]

2.0 5

1.8 1

1.6 -

1.4 -

1.2 -

1.0 -

0.8 -

0.6 H

0.4 -

0.2 1

0.0

0.8m

* g * uV

4 > on

A

+ & % % &

T T T T T
-50 0 50

Course angle [degree]

| |
-150 -100

T

|
100

|
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NMpuHUMN ynpyroro Ma4a npm o6Hapy)XeHum npenaTCTBUA VT 4

Zone 4

Zone 1: {R<x£R+Dl}
Zone 2: {R+Dl<xSR+DZ}

Zone3: {R+D, <x<R+D;}

Zone 4: {R + Dy <x}

D R - for the zone 1 (“red zone”);
0] - for the zone 2 (“orange zone”);
G - for the zone 3 (“green zone”);
P Z - for the zone 4 (“zero zone”).

Andasut anroputma: 4 ={R,0,G,Z};

sonars |

11]Q NT
4 ZR Z0 ZG 7z {} ule 3 |
11]Q f)] |

3 GR GO GG GZ G - coding Rule 1

2 OR 00 0G oz |—|:> PARSER @ ||

1 RR RO RG RZ

commands
zones 1 2 3 4 ~—— _—

Ynpaenstowas Tabnvua ons gByxX COHapoB Cxema anropuTma reHepaumm KoMaHg ynpasnsitoLmx Lwaccu
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NMpumepbl cocTosiHua ceMadopoB 2k

1. [IBMXXeHne Bnepeq paspeLLeHo 2. Heobxoaum nosopoT

PacnonoxeHue cemaghopos Roboking
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Mo3uumnoHuposaHue poborta Ha KapTe P

360-rpagycHbi 0630p nomeweHnsa npomssoanmMblx LRS
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ANropuTM O4YUCTKU NOMeLLeHUnA

N

Foonropmivor —————————————————————————————————————————————————— men]

x Open...I S’f't:mn:an:rl Work |1__acunas|,(}u HI)HH?' Go Gn | Pause | stop |§_athering| Correct | Help I About | Exit lJ

} Pos Number=1254, distance=10.0 [min=7.0)

(0,

g \\\&
| W

- Ready x= 60,y=-47  |REAL pos.:X=235Y = 661 A =-92.70 - KNOWN pos.: X = 1971 Y = 681 A = 102.00

- Output

Progress

I LR Sonar

Laser

[ North
[
| 0
[T

v ON } OFF
Movement
Odometers
LR Sonars

Path tracing

ERRORS is ON
rm_Mode = rm_PERIMETER [

Start Maneuver finished
General Tracing
General Tracing Cycle finist

Report is writing...

Astat| ES A B OYVHWNBY AEEY >We T

i\ L‘SﬂTOM.‘.l ;5‘,40630...] Lingv‘.‘l W\M ”Room {QQK@?SS?
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ANropuTM O4YUCTKU NOMeLLeHUnA

Bocnpusitne po6oTom reomeTpun nomelLeHust nocre obxoaa
nepumeTpa Ao KoppeKLun
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ANropuTM O4YUCTKU NOMeLLeHUnA 2l

BocnpusaTtrne pobotom reomeTpum NoMeLLeHus nocrne obpaboTku
AaHHbIX MOMy4YeHHbIX Npu 06xoae nepumMmeTpa
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ANropuTM O4YUCTKU NOMeLLeHUnA P4

[Room Robot, v2.4 1oIX] F

Opf,:n...l S’jf:rimr:lf:rl Work Il,,a\(;unaalgoHomeI Go On I Pause I Stop I_G_atheringl Correct I Help | About | Exit IJ

] Overview Pos Number=29, distance=200000.0 £ - Output -

Progress

I LR Sonar

Laser

[~ North

s
o

Errors - -
D A [v ON{ OFF

l— ,_ Movement
I_ I_ Odometers
I_ I_ LR Sonars

ERRORS is ON
rm_Mode = rm_PERIMETER [
Path tracing

Start Maneuver finished
General Tracing

General Tracing Cycle finist
Report is writing...

Report written

3 Correction is ON
e e e e e e e %= = LACUNAS Mode

= 1 target: 2 12
0:[0]-999-[14]

target: 2 14
19:]14]-13-] 14 o

¢ Knowledge

- Ready x=1890, y= 370 |REAL pos.: X =260 Y = 786 A = 98.60 - KNOWN pos.: X = 260 Y = 777 A = 104.08

#Astat| E A O YVHRBABEENE >HEeH | =a1.] 3y0.| @Li.| eav..[[Roo... @u...| h.gu;o 195
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ANropuTM O4YUCTKU NOMeLLeHUnA P 4
[Foonfoborves ————————————— —————————— ——— —— @ER|

Stop |§athering| Correct I Help | About | Exit I

Open... | Perimclcr' YWork I Laclmaslgo Homel Go On

Overview Pos Number=943, distance=9.0 [min=6.71) - Output -

Progress

I LR Sonar

Laser

[~ North

- Errors - -
D A [v ON{ OFF

l— ,_ Movement
I_ I_ Odometers
I_ I_ LR Sonars

616:[14]-13[13] ]
target: 7 3
701:[13]-11[14]
target: 7 6
702:[14]-15-[14]
target: 7 15
723:[14]-13[13]
target: 8 12
804:[13]-11-[14]
target: 8 1
820:[14]-13[13]
target: 9 3
906:[13]-11-[14]
target: 9 6
907:[14]-15-[14]
target: 9 15
931:[14]-13[13]

target: 10 6

@

Knowledge

“ ‘Ready f><=1 800, y=-1140 REAL pos.:X=634Y = 433 A =-12.93 - KNOWN pos.: X = 632Y = 429 A=-11.33
I

st ELA NS YERBY AEEN >Fe [ | &ar.] Byo.| @ WV.‘.”_B:: #u..| u@qv‘xawayss‘“
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ANropuTM O4YUCTKU NOMeLLeHUnA P4

Fomnoooves e
Open... | Perimclcr' Work I llacunas I Go Homel GoOn | | Stop I Qatheringl Correct I Help | About | Exit I
Overview Pos Number=1931, distance=200000.0 — Output -

Progress
I LR Sonar
Laser
" North
g - Errors - -
D A [v ON } OFF
I I Movement
| I Odometers
| | LR Sonars
1757:[13]-11 [ 14] ]
Knowledge target: 14 11

1776:[14]-13-[13]
target: 13 11
1792:[13]-11-[14]
target: 13 15
1806:[14]-13-[13]
target: 12 12
1830:[13]-11-[14]
target: 12 8
1849:[14]-13-[13]
target: 11 11
1865:[13]-11-[14]
target: 11 15
1879:[14]-13-[13]
target: 10 12

1903:[13]-11 [ 14]
target: 10 11 ‘
i Ready X=37,cY=16 |REAL pos.:X =658 Y = 696 A = -96.34 - KNOWN pos.: X = 653 Y = 692 A = -104.09 -
I

Astant| EALG O YHERBIYAEEY >Fe | &ar| g0, | @i mv.‘.un.,;___ .| H;gjqa’g@qgg,,g -

-

el |

N o s e Y |

hmasENNENR
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ANropuTM O4YUCTKU NOMeLLeHUnA

N

fRoom Robot.vs ————— ————————— — — —— — —— EEH
Open... I F‘Pnrnt‘tcrl Work l LLacunas | Go Homel GoOn| | ] Stop I Gatherlngl Correct I Help | About | Exit I
Overview Pos Number=3960, distance=200000.0 - Output -
Progress
l LR Sonar
Laser
[ North
i Errors ——
D A v ON { OFF
I I Movement
I I Odometers
| I LR Sonars
target: 0 13 -
Knowledge 2393:[14]-15-]14]

|

2414: Left wall lost
2415: Left wall lost
target: 0 12
2415:[14]-13[13]
target: 0 12
2434:[13]-11-[14]
2850: Left nothing
Left wall lost
2851: Left nothing
Left wall lost
3550: Top wall lost
3551: Top wall lost
3552: Top wall lost
target: 20 12
3658:[14]-15-[14]
target: 20 1
3872:[14]-13]13

i Ready x= B1, y=-40
I

REAL pos.: X =1160Y = 353 A = -85.59 - KNOWN pos.: X = 1159 Y = 348 A = -78.66

Rt AN DO VLMD AEEE > HeAE || S]] @u] oy |Fe.

\\\jle Ko w007
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ANropuTM O4YUCTKU NOMeLLeHUnA P 4
ooz e ——————

Stop |Gatherlng| Correct I Help | About | Exit I

Open... I PPnrnF’[Lrl Work l lLacunas | Go Homel o On

Overview Pos Number=4673, distance=9.0 [min=9.0) - Output -
Progress

l LR Sonar

Laser

[~ North

- Errors —————
D A v ON} OFF

,— ,_ Movement
I_ I_ Odometers
I_ l_ LR Sonars

4430:[13]-11-[14] ]
target: 26 1
4445:[14]-13-[13]
target: 27 2
4479:[13]-11-[14]
target: 27 5
4495:[14]-13-[13]
target: 28 4
4527:[13]-11-[14]
target: 28 1
4543:[14]-13-[13]
target: 29 2
4576:[13]-11-[14]
target: 29 5
4593:[14]-13-[13]
target: 30 4
4623:[13]-11-[14]

target: 30 1
4638:[14]-13-[13
[il ]Ready b<=1 430, y= 570 {REAL pos.: X =1659Y = 187 A =-95.04 - KNOWN pos.: X = 1657 Y = 186 A = -90.00 -
I

§ﬂ9latt|i:\ @ [‘-3] :ﬁ @ ;E_:I L') 1:‘.2 m Q = -N A EBE B ) @ ﬁ J l“_;ﬂTo...I _NCIGI Lin‘..I %vti‘..”Boo... ‘\_‘{]Sbl H_

W),

Knowledge

-
=H
il
[

o mmEia

Yo Ay

s e - AN g |
3
1
¥
1
1
L

b SR 2 AN

=
.
2
i
|
L
I
|
]
L]
]
]

i
um=

© 015
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ANropuTM O4YUCTKM NOMeLLeHuns ﬂ

NMouck KBa3n-oNTMMarbHOro MapLUpyTa Npu oO4YMCTKe NponyLleHHbIX obnacren
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ANropuTM O4YUCTKU NOMeLLeHUnA P 4
ooz e ——————

Stop |Gatherlng| Correct I Help | About | Exit I

Open... I PPnrnF’[Lrl Work l lLacunas | Go Homel o On

Overview Pos Number=4944, distance=200000.0 - Output -

Progress

l LR Sonar

Laser

[~ North

- Errors —————
D A v ON} OFF

,— ,_ Movement
I_ I_ Odometers
I_ l_ LR Sonars

4543:[14]-13-[13] ]
target: 29 2
4576:[13]-11-[14]
target: 29 5
4593:[14]-13-[13]
target: 30 4
4623:[13]-11-[14]
target: 30 1
4638:[14]-13-[13]
target: 23 11
4673:[13]-11-[14]
target: 23 13
4857:[14]-13-[13]
target: 24 12
4882:[13]-11-[14]
target: 24 11
4902:[14]-13-[13]

target: 25 11

4928:[13]-11-] 14
[il ]Ready b<=1 130, y=-850 {REAL pos.:X=1399Y =673 A = 68.65 - KNOWN pos.: X=1392 Y = 668 A = §5.94 -
I

§ﬂ9latt|i:\ @ [‘-3] :ﬁ @ ;E_:I L') 1:‘.2 m Q = -N A EBE B ) @ ﬁ J l“_;ﬂTo...I _NCIGI Lin‘..I %vti‘..”Boo... ‘\_‘ﬂgbl H_

Knowledge

© 018
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ANropuTM O4YUCTKU NOMeLLeHUnA

=1of
Open... I Perimeterl Work I lLacunas I Go HomeI Go On | Pause | Stop l gatheringl Correct | Help | About I Exit I
Overview Pos Number=5061, distance=9.0 [min=9.0) — Output
Progress
I LR Sonar
Laser
Q) " North
) — Errors
D A v ON { OFF
I I Movement
l l Odometers
Note l I LR Sonars
Shall | go to the Docking Station?
target: 24 12 ]
Knowledge 4882:[13]-11-[14]

target: 24 11
4902:[14]-13-[13]
target: 25 11
4928:[13]-11-[14]
target: 25 13
4948:[14]-13-[13]
target: 26 12
4973:[13]-11-[14]
target: 26 10
4991:[14]-13-[13]
target: 27 11
5017:[13]-11-[14]
5019: Left nothing

Left wall lost
target: 27 13
5037:[14]-13-]13
YWork done

ﬁ ’Ready b<=1 910, y=-350 [REAL pos.:X=1512Y =797 A = 82.69 - KNOWN pos.. X=1505Y = 790 A = 78.63

st E A OV ERBL AEEE>EHe T | &37e.] By0s..| L. | wv4,..i|noo... 0. H@kﬁfxo 20:19
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YCTPOUCTBO ronocosoro ynpasneHus Roboking-1

Mobile robot
system functions

\

Voice Control
S/W suite

Acoustic model

Linguistic model

Speech Decoder

Models
Enhancements

EP1386574
US2004034533
JP2004070266

Voice control apparatus
of vacuum cleaner and
method thereof

'The Peopnle Combanv
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OpueHTupoBaHue Roboking Dual Eye

STARGAGER

Actual Motion SLAM Ul
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