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Chapter 1. TETRA-DS V (What is TETRA-DS V?)

1-1. TETRA-DSV AIZ(TETRA-DSV Specifications)
TETRA-DS50]| Ci®t AFF2 & 1-18 & SHA7| HERfL|CH

SECTION CONTENTS

<# 1-1> Specifications of TETRA-DSV
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1-2. TETRA-DSV 1’4 & (TETRA-DSV Packages)

TETRA-DSVE= 2UEE0M O|S2R2| Xt&aFd 7|2 7HEE fI8) &8 &+ U= 285 0l
EX ZAUF DRFHYYLCL HUHE O|SERL AEFH 2T EQ0f 7i0 28 = A=
E3E0| o|0|X|= Otz & 1-10f LIEHF HEQF ZH& LTt

<& 1-1> Image of TETRA-DSV (Basic Model)
TETRA-DSVE| T+d&= Of2ff 218 1-20f LIEFH Bt 22, AFEA= 27| /8 = #+d&ES0
M2 SOUA=X| Hiz =QISHA|7] gL E3E2 88 T €77t +2E 4R0= H =
AP DAXRMEHEZ ZO|5HA|7| HEEfLCH 80 LIEIL e FEES2 23 X HE 420

et g == ASHEL

Platform Charging Station Operation Manuals
<2l 1-2> TETRA-DSV Package

TETRA-DSV 24| (Platform)
X+&5 87| (Charging Station)

28 O+ (Operation Manuals)

Ef =3l PC (Samsung galaxy tab)
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TETRA-DSVE st Z&2 08 1-30f LIEtL HEQF 20| A 24Xt HEE
=, SHAHO|MeZ 25|, TETRA-DSVe| &= A 0|E & &% =
ol REZZ HA L0 USL|CH

Mo
4o r
A

Platform

Control Box

Battery Module

<& 1-3> TETRA-DSV Package

1-3. 7|=X| ¥ (Technical Support)

AHE 2 9I =7t Aervter MsE 28 iiwd doM siEs Hs + gled
SAE9 95 MdS 2dstALIR? o2 222 EALO[EoN Silo| 4 Zfnt

http://hyulimnetworks.com/contactus &=, M3t2 9|8l FA|7| HFZL|Ct,
T. +82-70-4339-0935

HYE{ 2| 2
9|8 242t

Charging Station
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Chapter 2. 7| A& AlY (Mechanical Hardware Specifications)

TETRA-DSVE F+d35t= 7+ ES(Components)2| HiX| E = O3 2-10]| LEH HEQF 25 L|C

TETRA-DSVO| #+ & A2 XE -5 (Differential Drive) HAIS 2 AA E[0] R, TETRA-DSVE)

TSZHZE PMSM 2H : 145 AC ME ZH(Servo Motor)7t H&E[0] 0 L Gl It
8515 (Payload)E HO M H50| SFL|CH

Mount Plate

Router

Front Case Power Switch

Side Case
3D Camera Ultrasonic

Bumper Charging Contact

Emergency Switch
LiDAR Status Light

Charging Camers USB 3.0 PORT
Charging Terminal
<13 2-1> Components Layout of TETRA-DSV

Drive Wheel Rear Caster
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* Unit: mm
* Payload : 120kg

5735
134.6(Centet of Gravity)

76.5(Centet of Gravity)

336.5

R A= ED SN

4304 (Ground to Antenna)

270(5troke : +10
) 2416

- o

283.2
159.2

232

~
o
=

<18} 2-2> Physical Dimensions of TETRA-DSV
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HEZHE (Components)
m O2E I (Mount Plate)
m 2H 8! A3AEH (Motors and Encoders)
B 7fAH (Caster)

2-1. 02 E T (Mount Plate)

TETRA-DSV2| & EHQl ORZ E Tt (Mount Plate)0l= O|S2 22| At&Fd S/W 7|&71H0| 2E
= CHgh Al — 20| X 271, X A& MM F0| ZEE = JAEE Ot FHEE ©(Moun
t Tap)O| MBS &l AELICE TETRA-DSV2 ALE2Fd S/W 7|2 /10| =2 &&8L|l= R 7tA A

ME2| FF8& EetZl(Bracket)2 F7HES2E NS0 TOfStD UASLICE ORRE THof| 2 Y
= 28 #ME2| Al5== Of2ff 18 2-30] LIE HiQF 20| &[0 ST

—

*Unit: mm

418

. 330
376.5 .80 | .11

120

80 .

360

<12 2-3> Dimensions of Taps on Mount Plate

11
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2-2. B E 9 A (Motors and Encoders)

TETRA-DSVE| T+ A|2HI2 1% NER3 9 E45 A& AC Servo Motorg MEdHD U2,

2tzto| TS RE0OE YU & U 9K HEES S3f TE3 Dead-Reckoning’0l 7Hs3H 1YY
kA ARG HAE|0f YELICL TE AIXES T s FERE, 247, AAHO| of
S ANYS B 2-12 HDBIA|7| BREILICE

ITEM UNIT SPECIFICATION

Nominal Power W 100

| DrvingVohage  vde a4
Nominal Speed r/min 3000

 MacSpeed  ymn 300
Encoder PPR 2500

| Puseperrevolution  PPR 10000 Quadwati)
Reduction Ratio - 15: 1

<H# 2-1> Motor, Reducer & Encoder Specifications of TETRA-DSV

2-3. 7HAE{ (Casters)

TETRA-DSVO| 2RO = AR 22 360% 3|™O| 758t AT FEE|O A0 BT M3,
TETRA-DSVO| SHE M QI 152 7tsSHA LT =& FH Ao &At 2tAE AT E

SEELE
RIZHE0f Q0] B7IZH AFSYE B2 k@7t B 4 Yo, of2i3t FR0

off WA[SH =A[7] BFELILCY.

A AR

<712l 2-4> Dimensions of Rear Caster

64mm

12
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Chapter 3. H7|H ALY (Electrical Hardware Specifications)

|-|:

E (Components)
2D LiDAR AdIA (SICK TIM571)

RGBD Z}Oi|2} (INTEL RealSense D435)
S5HE 7HHet

E
oE

Pt A
> rx H
x

oo o

—_

o El
0

C
==

FEHEA| LED

AEfEA| LED

el ALK
|

N

B
> o

=5

rjm

4 H

CERE

/I 2 E (Control BOX)
7= EC (Control BOX)

QIH I O|A EE (Control BOX)

1

o o o ox
oft o ox
ra

>
X

ra

0

3-1. 2D LiDARMIA{ (SICK TIM571)

TETRA-DSVO| & FH MM =

L|Ct.

<18 3-1>2D LiDARMIA

SICKAFS| TIM571 A 2|8 2D LiDAR
LIEFLE = HiQF 20| EcHEo| MM HYX| | RSLICEH T ALY

13

=2
=
o
—

H 3-1

S 38 3-10
Of LIEHC HiQb 25
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SECTION CONTENTS

ZEAE HDDM
AL Z2O0F Indoor / Outdoor
=& X QM (850nm)

g0|X & 1(IEC 60825-1:2014, EN 60825-1:2014)
ZEHS TETRA-DS V &%} 256° (A XHA| 270°)
27 b 15Hz

Zt 2dlls 0.33°

e 9 0.05m ~ 25m

< 3-1>SICK TIM571 AF

3-2. RGBD7IM|2} (Intel RealSense D435)
TETRA-DS52| & FHME X FIH2t= IntelAt2| RealSense D435 HAMSIRI O 112 3-20f LtE}
of

2 # 3-20f LtEfLE bt
F &L Lt

RealSense D435

<12l 3-2>RGBD7}H| 2}

SECTION CONTENTS

B2 7= Active Stereoscopic
s Hel 0.11m ~ 10m
HA SjME G FPS 1280 X 720
BA AlOF 85.2 X 58
B 90mm X 25mm X 25mm
AlAH QIHE| 0|~ 7 USB 3.0 Type C

<H 3-2> Realsense D435 AFQF

14
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3-3. X}& &5 & 7ozt

TETRA-DSVE At E TS 9I2H USBZHHZHE FASIRA o 17 3-30f LIEIL Q= HEQE 20|
TETRA-DSVO| £ HO| HYX|E|}ASLICH F2 AFY2 & 3-30f LtEHH HiQF ZH& LT

USB CAMERA
<J8 3-3> XAt5=TE USBZt| 2t

SECTION CONTENTS

M= A OV9726

S| A 1920 X 720P 30fps
Alo} 74°
X 60mm X 8mm X 4mm

<H 3-3> USBZ|O| 2} A

3-4. W™
TETRA-DSVE &= HXl X 5= Al 842
O S ZE2| MH otTtof| BiX| | RAS LT
H

deIA0712] B QsiME HELSEL 2= 750 B K| BESLC

BUMPER
<O 3-4> T

&

15
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3-5. ZZ0tIM (Ultrasonic Sensors)

TETRA-DSVOIM RSN E EHE 28 Toi=2 UXIsH7| st & 274 230t ATt &
E0] AW Z4 MMS2| HiX|= 2 73-50] LIEH Hiet Z& Lt 8 3-62 TETRA-DSVO|A =
SIHIA Sl O|OIX|& EOF 1 USLIC.

MAX S00mm
207 ~ 30°

M
v

<18 3-5> Angle and maximum distance of Ultrasonic Sensors

SONART1 SONAR2

<Z12l3-6> Ultrasonic Sensors of TETRA-DS5

16
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3-6. HiE{2| AE} EA| LED (Battery Status LED)

A23-70] LIEFLE A= HERQE 20| TETRA-DSVE| T HO|= TETRA-DS50| LiZE =l HYE{2[of THaf 8
STHEE HEAISH= LEDEO| JAELICh B 2| 20| 24.5V0|4 0 A= GREENO| Battery ™
of tah M S|} 24.5V0|8}0j A= REDZ} Battery M t0j 2} MEstL|Ct XIS EHCHXIE
ot 5™ & 0= REDZH BT 20f 2t FHL|CE SHAHO[MI ZHE|0Ue SEHON F

MOo| 227t &|™ ORANGE(GREEN, RED)7t & atL|C,

(o]
=]
=

S

Battery Status LED

<@ 3-7> Battery Status LED

3-7. =}, & MEf EA| LED (Left, Right Status LED)

TETRA-DSVO| ZtZF 1t 50| MEfE HAY 5= U= LEDEO| 1 E3-80] LIEILE U= HieE Z0
MXIE| AELICH LEDEO|£ 3Color(GREEN,RED,BLUE) LEDE T2 EZ0]| oJsf Zt2t X & £
UASL T

Left Status LED Right Status LED

< 2l13-8> Side Status LED

17
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3-8. & M A2 X] (Main Power Switch)

TETRA-DSVO| MEZ AH7| ot = M A X[(Main Power Switch)y= & 3-90f LtEFH HEQ}
20| TETRA-DSVS| S HHOf| HAE[0] AL | ZAE F= MY 22X = Tt/ EE(=F
M 7{H LfE Control BOX &*ho| M@ ALX|2t Logical ORE &[0 QL0 TETRA-DS52H ©
H AKX E AHESHY| s = T/ MMEE R AX[E OFF= A& OF gL {Ct.

POWER SW

mranrery

<212l 3-9> Main Power Switch

3-9. H|4 HX| HE (Emergency Button)
& 3-100] LtEfLE Q= HEQ} 20| TETRA-DSVO| S HO|| &ALE|0| Q= 'H| A X| HE(Emergen
cy Button)’ TETRA-DSVS| @At &0| st A&0|Lt FER2HE FX|AZ] AEHO|AM HSHOIX|=

25 Al Al0] BB 4 UBLICH HINTX| BHEO| S B, TETRA-DSVS ‘LHHX| Aef

o Ty o |
7t 5 FESR2HE2 ZHH2Z FX |5 & ofifet MoYPez: FS2HE 758 &
@A ELCh H+E2EHE Y2 R HO5HY| /ISt BISEA HES AMASST2Z 3| TAIA

BHEX| SENE Sl A|otAdoF R LCE.

EMS Button
<13 3-10> Emergency Button

18
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3-10. =& 3T H4YH
TETRA-DS59| 52 2Ist {4 E{ 0|0 TETRA-DSVO| HHE{ 2|2t ¢ ZAE|0f Y& LICE
HiE{2] Q0] 20VO|ste| A (UM AEY) SHEAHO|MO| =5 FH TR0 1ZAsI0{0F SO
7tS e LICE TETRA-DS52| =& S CHXLQ| @X|= 1&3-110] LtEFC HiQ Z& LT

=

Charging Connector
<18 3-11> Charging Connector

3-11. X} &H Etx}

= SFEHO| & 3-120f LEEH HEQE 20| HiX]|
£|0] ASLICE TETRA-DSVE ST +THARet -CHAHS S510] ST AH|0|2| = ZSEi, ST HE,
f

T2 EE Mol JEH2z =Z0] 0|F0 RS [

HR/AMEE R ST 220|S ONA|
H22M ST0[ O|F0] ZL|Ct

Auto Charging Terminal
<& 3-12>Auto Charging Terminal

19
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3-12. M/MM EE (Power/Sensor Board)

MAU/MM EE= TETRA-DSVO| FAHE 4F ZX| 0| 2ast M2 2Hidts 7|5, 7+ EEQ
M2 ON/OFFStE 7|5, AT EE ELHESH:E 7|5, % M2 #e25t= 7|5, 20 ofL 2}
20 Mo HEE 47!, M2 IN PORT, OUT PORT, ADC PORT M| & ZL|EHEZ 7|58 =&
St S CH HRA/MM HEQ| CN2, CN15 2 AFY2 & 3- 401| LEEtH HiQF Zh5 L Tk 38 3-1
32 /MM EEE LIEH D A LT

Power Sensor Board

<1 23-13> Components Layout of Power Sensor Board

Pin
SECTION m CONNECTOR m DESCRIPTION SPECIFICATION m

1 Direct
SMAW250-03 2 TXD CARIRE22(0) Control
s (Yeonho) (Gerit e using User
3 GND 115200bps PC
1 IN PORTO
3 IN PORT1
S INEEORIR IN PORT 2|2
7 IN PORT3 Q2314 AE
9 IN PORT4
11 IN PORT5
13 IN PORT6
. 15 IN PORT7
E(:;"rz 2 OUT PORTO
CN15 HIF3-30PA- 4 OUT PORTT
2.54DS (HIROSE) . CLL PO
8 OUT PORT3 OUT PORT 2|2
10 OUT PORT4 a3l 3-15 &=
12 OUT PORT5
14 OUT PORT6
16 OUT PORT?
17 PCOM POWER1 : 24V
POWER? : 12V J11 Select
19 el POWERS5 : 5V
19 NCOM(GND)
20 NCOM(GND) GND

20
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3-4> Pin Map Informatlon of Power/Sensor Board CN2, CN15

10 Module +3.3V 24V

T IN port PCOM

'3

L-IN[0..7]
Dl'.-‘.-ND
<12!3-14>Circuit of IN Port
/O Module +3.3V
= L-OUT[0.7]
“a 1
~a
QUT port NCOM

- 24V_GND
<1 213-15>Circuit of OUT Port

21
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3-13. +3 2 & (Drive Board)

7= EEL= TETRA-DSVO|| &&=l 15 AC Servo MotorE MO8 7|52 $£ddt=s EEQL
Ct. = EE0|+= TETRA-DSVS| =& A|0f| TETRA-DSVS| OPH M ZstE 8l HI M| S H|A
X HED| & 7|80| LHFE[N JELICH -5 EE0]| CHSH AFQF2 & 3-50] LIEIL 2,

AC Servo Motor A2 # 3-60f LIEIL} RUESL|LCH

ITEMS SPECIFICATION

Motor AC Servo Motor

C MaxMotorNo. 2Al

Control Type PWM Voltage Control
. Fedback  Encoder(Voltage lnputType)
Input Command Communication with PC/Controller
o Communiaon  RS22C(1S00p9
Protection Tracking error, Emergency Stop, Over_voltage, Under_voltage, Overload

~ Aam  Motor Power off if Alarms occur (Relay contro)

WxDxH 196mm x 190mm x40mm

Active LOW
LOW : 0, HIGH : 3

<#3-5> Specifications of Drive Board

No. Bumper Input Buffer IN

ITEMS UNIT SPECIFICATION

Flange Size mm 60

Poles - 8

Maximum Speed r/min 5000

Rated Current Arms)
Phase Inductance mH 0.3

Weight kg 0.78

<H3-6> Specifications of AC Servo motor
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| Wheel Driver Board H i | I

<& 3-16> Components Layout of Drive Board
3-14. QE{HO|ARE MY ZE
28 3-170] LIEILE QU= Hiet Z0] AEHO|ALE0 = 4T HE Sa& flet L2l HEE 7t
HMs=E2a om 2t HEHS| E AMYF2 & 3-70] LIEHH HieE Z5 LT}

- 1 1 11
WP I B R B i ENTeN
.2 - 16 17 18 19
®: CNJCN 233421 VUL VL VU LU
S 32 27 n

u
(]

CNTCNTCN
29 48 30 4 31

<712l 3-17>BackLink Power Ports

CONNE- Pin MAX Power | Control Remark
CTOR DESCRIPTION Current | ON/OFF Port
1 19V

YAW396-03

CN16 2 GND 4A (0] Power0 PC Power
(Yeonho)
YAW396-02
CN Power3
(Yeonho) 2 GND

23



HYUI_IM ) NETWORKS

24V(Battery
5569-02A2
CN27 25V O|4h 4A (0] Power1
(Molex)
SMAW250-02 1 12V/5V Power4 J2 1,2->5V
(Yeonho) Power2  J2 2,3->12V
YAW396-02 23V~28V 5
CN38 Battery
(Yeonho) 2 GND FUSE
PP15 1 22~28V
CN29 20A X Battery
Anderson 2 GND
PP15 22~28V
CN31 20A X Battery
Anderson 2 GND

<# 3-7> Pin Map Information of Power Ports

3-15. QIE{HO|ARE JMT EE

22 3-180f LtEFLE A= HieE
M EHEO H2o7| flet Lhot ZESO| K
ot Z&LLt.

Lol IEHo|AREE FESHE Da|n THel/A
BELICH 2t EESO| B ARFS E 3-80] LhebEt bt

<12l 3-18> Interface Ports on BackLink
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<H 3-8> Pin Map Information of Rear Case Ports and Modules
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Chapter 4. M0 3IE%|0{ T2 EF (Control Hardware Protocol)

4-1. EMA 2 (Rules of Communication)

CHE 22| DATAE= ASCIl CodeZ S4I2HL|Ct (Y5 DATA Packet2 Binary S41) 8t 7H2| &4lPack
etO| 2t Ch= 1k Z0| STX,DATA ETX,LRCE O|F0{Zl X E TetL|Ct ot 7Ho S4! Packettof Of
2 7H9| DATAZt S A2 DATAZH ;' (0x3b)2E FESLICHYE HE H Q)

STX DATA ETX | LRC
ITEMS CONTENTS

STX 0x02

ETX 0X03

LRC STX, LRC & M| 2|% exclusive-OR
LRC = DATA[O]ADATA[1]A....ADATA[N]AETX

Receiver DATA= binary(HEX)2 &4 LICt ok 72| S4lPacket2 ChE1t 20| STX,NUM,DATA,
ETX,LRCE O|20] ZL|C} NUME 2byte2 O|R0{ X|{ DATAC| byte$E L& FL|CH.
ot 7H2| DATAE= 2byteE O|F0f T LICE

STX NUMH NUM_L DATA[0_H,0~N] ETX LRC
ITEMS CONTENTS

STX 0x02
NUM Data byte ==
ETX 0X03
LRC STX, NUM,LRC £ X|2|%} exclusive-OR

LRC = DATA[O_H]ADATAI[O_L]*...ADATA[N_H]” DATA[N_L]

4-2.
FZF

=

N

EM Packet 2 U (Packet Communication Methods of Operation)
O| Mo EEOAM 273 7|50 CHSHK 2} Packet2 L1 22 FLAGL2 A& LICH

d

FLAG - 0x30 : 7| 54A¥d OK
st ZEEFO| AA0| A= E|US S 2|0|5HH KMo EEZREHO| SEO| O|4e32 LIEHH
L|C}.

FLAG - 0x31 : ZEE3J ERROR
ME Z2EZ0AM SO 7|52 @7 ot W MO EE22H 2A E=4 &L 6= A
o HAL | -9-7_'"
oot ws Hojt g

°
e [|O[F mzlef ZO|7t
o

27
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FLAG - 0x32 : 7| S FAIL

Z2EZS 0[851¢ o2

EEE (Power Sensor Board Protocol)

ey

4-3. /WM B E

(%
-
Z
Ll
-
Z
O
O

<H4-1> Protocol commands summary of PowerSensor Board

28
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4-3-1 Power Sensor BD status Read

%EH;‘T‘;O'
A O —

Data YAl

HiE 2| M, AB™E 2t PORTE2 M2 ON/OFFMEf 59| HEE
2 HEXO|H 17 Data 2Byte L|CH

Transmitter YD P D ETX LRC

Receiver

STX Databyte=H  Data byte == L DO_H DO_L D1_H D1_L
D3_H D3_L D4 H D4_L
D6_H D6_L D7_H D7_L

D2_H D2_L
D5_H D5_L
D8 _H D8_L

D9_H Do_L D10_H D10_.L D11_H D11_L

D12 H Di12_L ETX LRC

DATA CONTENTS

DO
D1
D2
D3

D4

D5

D6

D7
D8
D9

Battery Voltage (0.1V)
System Current (0.1A)
Charge Current (0.1A)
Charge Signal (0~1023)

IN Port Status
EX_IN7 EX_IN6 EX_INS EX_IN4 EX_IN3 EX_IN2 EX_IN1

OUT Port Status
EX_ OUT7 EX_ OUT6 EX OUT5 EX OUT4 EX OUT3 EX OUT2 EX OUT1

Power Status
Error7 Error6  Error5  Error4  Error3 Error2 Error1
Power7 Power6 Power5 Power4d Power3 Power2 Powerl
Charge Status(1~12)
Temperature0 (0.1°C)
Temperature1 (0.1°C)

EX_INO

EX_OUTO

Error0

Power0

Charge Status

A==7H Mode OFF

At5=H Mode ON

Robot S EHAL, STAH O STEAL HH F Robot E7 Relay ON
Battery Re-Charge Voltage (Para23) 2Lt Battery T 20| &2 AEY

Robot ZXEHAF = QMY T EHEY

11 Docking Terminal Loading &%

12 Docking Terminal Unloading &%

29
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oil)

STX P D ETX | LRC
STX 0x00 Ox2A 0x01 OxOF 0x00 Ox1F 0x00 0x00

0x00 0x00 0x00 0x01 0x00 0xBB
0x00 0x58 0x00 Ox2E 0x00 0x13
0x00 0x27 0x00 OxFF 0x00 0x00
0x00 0x01 ETX LRC

DATA CONTENTS

DO Battery Voltage : 271 -> 27.1V

D1 System Current : 31 -> 3.1A

D2 Charge Current : 0 -> 0A

D3 Charge Signal: 0 -> ST AHO|H0| HEE[X| &S
IN Port Status -> 19

o OFF OFF OFF ON OFF OFF ON ON

OUT Port Status -> 39

= OFF OFF ON OFF OFF ON ON ON
Power Status -> 63

D6 NC NC Normal Normal Normal Normal Normal Normal

= = ON ON ON ON ON ON

D7 Charge Status: 1 -> SLH7| AEH

D8 Temperature0 : 252 -> 25.2°C

D9 Temperaturel : 287 -> 28.7°C

4-3-2 TETRA Status Read
TETRA-DS V Off 2R3t Power & MM HEE L{FL|CH
Data &A/2 HEXO|{ 171 Datat 2Byte &ILJILCt.

STX p Q ETX | LRC
STX DatabytesH Databyte2=L DOH DOL DIH DIL

D2_H D2_L D3_H D3_L
D4 H D4_L D5_H D5_L
D6_H D6_L D7_H D7_L
D8 _H D8 L D9 _H D9 L ETX LRC

DATA CONTENTS

DO Battery Voltage%

D1 Battery Voltage

D2 ROBOT Current

D3 Charger Terminal Status
D4 INPORT DATA FLAG
D5 OUTPORT DATA FLAG
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D6 SONART1 (Rear Left)
D7 SONAR?2 (Rear Right)
D8 SONARS3 (Side Right)
D9 SONARA4 (Side Left)

m Charge Status

0 X535 Mode OFF

1 Xt53 7% Mode ON (BH CH7])

2 Robot ZX AL, EXAH| 0| SHCHAL HE EY
3 Battery 58 =

5 Robot X EAL, EXAH| 0| SHEHAL HE 2 Robot £ Relay ON 4 Ef
6 Battery Re-Charge Voltage (Para23) 2 Ct Battery T 0| &2 AEY

7 Robot ST EHA} 200 T H-4EY

11 Conveyor Loading B%

12 Conveyor Unloading &%

4-3-3 Analog Port Data Read
872 ADC(Analog to Digital Converter) Port 4f2 240{ &L|C}.
Data @AI2 HEXO|D{ 171 Datat= 2Byte RLJILCt.

STX p A ETX | LRC

STX Data byte = H Data byte= L  DO_H DO_L D1_H D1_L D2_H D2_L
D3_H D3_L D4 _H D4_L D5_H D5_L

D6_H D6_L D7_H D7_L ETX LRC

DO 0~1023 ADCO Data
D1 0~1023 ADC1 Data
D2 0~1023 ADC2 Data
D3 0~1023 ADC3 Data
D4 0~1023 ADC4 Data
D5 0~1023 ADC5 Data
D6 0~1023 ADC6 Data
D7 0~1023 ADC7 Data
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4-3-4 Power Sensor BD Regulator Power ON/OFF
TETRA-DS5 Power Sensor BDO| L& El Regulator(8EA) M S ON/OFF MO & 5= U&LICE
Data® 42 ASCII LT
10%14=2| Data(ASCII)2| Binary4tO| Power Enable BITZ 3 & L|Ct

B s ¢ ¢ pEniemiEl ex i

ITEMS CONTENTS

o)

BT o e e ENIEN ex ie

NG NC PowerS  Powerd Power3 Power2  Powerl  Powerd
- - ON ON  ON  ON  ON  ON
012)

Receiver STX - -

o3)

B s ¢ e EEMEEN ex i
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4-3-5 Single Power Sensor BD Regulator Power ON/OFF
Sie ID2| Out PortE ON/OFF & L|LCt. (Single MO REOA AtEStE HEH)

STX P e ID . /DATA' ETX | LRC
STX FLAG ETX | LRC

*ZF9| : Pe(ID) B2 7IE PEBZ L} FE| 2FX} e’ YLICH

T Teawee|  cowms
ID 0~5

POWER ID
ID 0~1 0:OFF, 1:0ON

4-3-6 Wheel Driver BD Power Relay ON/OFF
TETRA-DSV Wheel Driver BD & 38 RelayE ON/OFF X0 & == U&L|C}
Data® 4|2 ASCIl & L|C}.

Transmitter YD P M DATA ETX LRC
Receiver STX FLAG ETX LRC

DATA CONTENTS

1 Wheel Driver BD Relay ON
0 Wheel Driver BD Relay OFF

4-3-7 Out Port ON/OFF
TETRA-DSV Power Sensor BDO|| Out PortS ON/OFF |0 & %= Q& L|Ct
Data@ A2 ASCII & L|C}.

10%15=2| Data(ASCI)2| HEXZtO| Power Enable BITZ %o & L|C}

Transmitter EE1P¢ P (o] C2 C1 co ETX LRC
Receiver STX FLAG ETX LRC

ITEMS CONTENTS

Co 19| At2

C1 10 of Xtz

2 100 of Xt2|
Data Out Port

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(BIN) ouT7 ouT6 ouTs OUT4 OouT3 ouT2 OouT1 ouTo
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4-3-8 OUT Port Single Control ON/OFF
TETRA-DSV Power Sensor BoardOf| Al Si{E IDQ| Out PortE 2tZt ON/OFF M| & 4= {UE&L|CH

STX P o ID . /DATA' ETX | LRC
STX FLAG ETX | LRC

*Z9| : Po(ID) YL 7IE POBHL L2l 28X} ‘o YLICH,

el e

Out Port ID
1D 0~1 0: OFF, 1: ON
4-3-9 IN Port & OUT Port status Read
IN Port, OUT Port &E{E La{&L|C}.
Data @4|2 HEXO|H 17} Datat= 2Byte 2 LILCt.
Transmitter ERYD.S P | ETX LRC

Receiver STX Data byte = H Data byte==L DO_H DO_L D1_H D1_L ETX LRC

DATA CONTENTS

IN Port Status
DO Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EX_IN7 EX_IN6 EX_IN5 EX_IN4 EX_IN3 EX_IN2 EX_IN1 EX_INO
OUT Port Status
D1 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
EX_OUT7 EX_ OUT6 EX OUT5 EX OUT4 EX OUT3 EX OUT2 EX OUT1 EX_OUTO

4-3-10 Sonar Sensor Loop Enable
TETRA-DSV2| Z=Z1t MM S%f LoopE ON/OFF 2Lt

Data®@A!l2 ASCIl YL|LC}.

Receiver STX FLAG ETX LRC

DATA CONTENTS

1 Sonar Loop Enable

STX P s |DATA| ETX | LRC

0 Sonar Loop Disable

34



HYUILIM
4-3-11 Sonar Sensor Data Read
Para3®| 7H£=2 Sonar sensor Data & 40| SL|Ct. XOZS0| Y= BR Parad 2412 HHHE

Data @Al2 HEXO|D{ 171 Datat= 2Byte R LILCt.

STX p N ETX | LRC

STX Data byte = H Databyte==L DOH DOL DIH DIL D2H D2L
D3H D3L D4H D4l  ETX LRC

*H3 - A TETRA-DS V O H8F =34 MM E & 87|24 2| HG-B40C (5v) M ZYLIC.
o lwnee | covens
0~Para4 NC (No Connect)
D1 0~Para4 Rear Left Top (mm)
D2 0~Para4 Rear Right Top (mm)
D3 0~Para4 Rear Side Right Bottom (mm)
D4 0~Para4 Rear Side Left Bottom (mm)

4-3-12 PowerSensor BD Parameter Data Write
PowerSensor BD2| Parameter IDOf| Datas Write®f L| C}.
Data &42 ASCII YLIC}

stx P w [ib [ [DATA ETX | LRC
STX FLAG ETX | LRC

o Lo e s

0~10 UART1 Baudrate
1 6 0~7 UART2 Baudrate
2 1 0~1 xS0t MEH (0 : HG-B40, 1 : HC-SR04)
3 16 0~500 Z S0t =41 2| OFFSET
4 5 1~5 xent MA 2
5 500 40~3000 ZSO zof ZX|AHzE|
6 0 0~2000 NC (No Connect)
7 0 0~1 HOj=E0| g2 W Al 2= H7 (0 or ZCHAX|AH2])
8 15 1~100 FH 5 HiE 2| TH2F OFFSET
9 2 1~100 ™ F HiE 2| THEF GAIN
10 100 0~500 Display LED %|2 87|
11 200 0~2000 Display LED %|CH &¢7|
12 100 0~500 Battery &fEH LED X|& 7|
13 200 0~2000 Battery AEH LED %|CH 87|
14 0 0~200 Left Green LED OFFSET
15 35 0~200 Left Red LED OFFSET
16 25 0~200 Left Blue LED OFFSET

35



HYULIM

17 10 0~200 Right Green LED OFFSET

18 25 0~200 Right Red LED OFFSET

19 25 0~200 Right Blue LED OFFSET

20 15 0~200 Battery Green LED OFFSET

21 15 0~200 Battery Red LED OFFSET

22 255 0~255 Power BD @& £ & Al Power Enable

23 0 0~255 Power BD H & £ Al OUT PORT

24 279 240~300 Battery Re-Charge Voltage

25 6 1~20 Battery Re-Charge Off Offset Voltage

26 230 200~250 Battery &[4 M@

27 285 260~300 Battery Z|CH M

28 10 1~10000 Battery +& M ¢, M F Sampling Time (100msec)
29 1 0~1 Conveyor mode select (0 : disable, 1 : enable)
30 497 400~600 Loading Express OK value

31 7 1~10 Terminal status classification range

SUSE (PO) SMUHKE (P1)

0 9600bps 0 9600bps

1 19200bps 1 19200bps

2 38400bps 2 38400bps

3 57600bps 3 57600bps

4 115200bps 4 115200bps

5 125000bps 5 125000bps

6 150000bps 6 150000bps

7 187500bps - -

8 230400bps = =

9 250000bps - -

10 500000bps = =

bit 7 6 5 4 3 2 1 0
Name NC NC Power5 Power4 Power3 Power2 Power1 Power0

Volt = = 5V 5V 10V 12V 24V 18.5V
Max | - - 1.5A 4A 4A 4A 4A 4A
Default - - ON ON ON ON ON ON

bit 7 6 5 4 3 2 1 0
Name ouT7 ouTe OuT5 OouT4 OUT3 OouT2 OUT1 OouTo
Default NC NC ON ON ON ON ON ON

36



HYULIM

4-3-13 Parameter Data Flash memory Write

ParameterS Flash memoryOf Write®L|LC}.

STX P F ETX  LRC

Receiver STX ' FLAG ETX LRC

4-3-14 Parameter Data Read

PowerSensor BD2| ParameterES Read¥fL|C}.

HERHUEE STX P R ETX LRC

Receiver STX Data byte = H Data bytes=L DO_H DO_L D1 H
D3_H D3_L D4 _H

D6_H D6_L D7_H

D9_H D9_L D10_H

D12H D12L D13 H

D15.H D15.L D16_H

D18 H D18.L D19 H

D21 H D21_L D22H

D24 H D24l D25H

4-3-15 LED Brightness Toggle Data Write

D1_L
D4_L
D7_L
D10_L
D13_L
D16_L
D19_L
D22 L
D25_L

D2_H

D5_H

D8_H

D11_H
D14_H
D17_H
D20_H
D23 H
D26_H

D2_L
D5_L
D8_L
D11_L
D14_L
D17_L
D20_L
D23 L
D27_L ETX

Display LEDE DATA12| 7t = 2 DATA25H7| = ON, DATA3S| 7t 2 DATA4%87| 2 OFF

LTt DATAOL E ToggledStX| Q= ID2| LED $f7|E AL Ct.
Data @Al2 ASCII & L|CF

STX L D DATAO ; DATA1 ; DATA2 ;
sk FAG | ETX | IRC

DATA3

DATA | DEFAULT | RANGE | CONTENTS

DATAO 0~100  Left, Right & Toggle StX| 2%+ LED ¥
DATAT 5 0~50 LED ON 7t£ &=

DATA2 100 0~100  LED ON &f7|

DATA3 5 0~50 LED OFF 7t &=

DATA4 0 0~100  LED OFF 7|

37
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4-3-16 Display Toggle LED Select
TETRA-DSVE S8 Z &, 2 Z 3M LED (GREEN,RED,BLUE)2| 87| & X0 & & QU&L|C}
MEH 1 EDE LDYHOM -3t 22 2E Toggle A0 gL|CE.
Data® A2 ASCII YL|C} 10%!=2] Data(ASCINC| HEXZXO| LED BIT2 E¥ & L|C}

STX | L T @ [0 erx | 1Re

Receiver STX FLAG ETX LRC

ITEMS CONTENTS

Co 19| Xt
C1 10 9| Xt2|
LED Port
Data Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
(BIN) RIGHT RIGHT LEFT LEFT
NC NC
BLUE GREEN BLUE GREEN

=2

)
Transmitter YD L T 32 ETX LRC
Receiver STX FLAG ETX LRC

MchiHuli@ STX L D 100 g 30 g 100 o 5 o 10 ETX

Receiver STX FLAG ETX LRC

DATA CONTENTS

DATAO  Left LED R,G,B 100% ON(WHITE)
DATA1  LED ON 7t& = 30

DATA2  LED ON %}7| 100%

DATA3  LED OFF 7}& & 5

DATA4  LED OFF &t7| 10%

RIGHT BLUE LED 302| 7}5 =2 100% ON, 52| 7} =2 10%7tX| OFF
LEFT LED 100% GREEN,RED,BLUE ON (WHITE)
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4-3-17 Cumulative current Read
ZUE2 2= U= MOt x| 22T F{RE MESLICE Power ON Al 7| Sampling ti
me2 1secO|O, Para270f 2|5l HAL &= UASLICE o 7H2| DATAY 2Byte’| L0 U2H, &
50070 2| DATAE MZEEtL|CL DATAS| X &2 FIFO(First In First Out) 2HAlo 2 XMZEL|CEH 12 4
-13t 20| EF| 42T F HotE ZLHEY W0 2&5HH FEeL T

Data @Al2 HEXO|O{ 171 Datat 2Byte RILJILCE.

10

- - — —
O 0 O N <
NN NN

21

41

61

81
101
121
141
161
181
201
221
241
361
381
401
421
441
461
481

<Z124-1> Current consumption graph

STX I C ETX | LRC
STX Data byte = H Data byte=L  DO_H DO_L D1_H D1_L D2_H D2_L
D3_H D3_L D4_H D4_L D5_H D5_L

D6_H D6_L D7_H D7_L D8_H D8_L
D9 H D9_L D10_H D10_L D11 H D11_L

D488 H D488 L D489 H D489 L D490 H D490 L
D491 H D491_L D492 H D492 L D493 H D493 L
D494 H D494 L D495 H D495 L D496 H D496 L
D497 H D497 L D498 H D498 L D499 H D499 L ETX LRC

DATA CONTENTS

NO Data Z4==2| &} HIO| E(HEX)
N1 Data H==2| &%/ HFO|E(HEX)
D0~D499 =X ME DATA (HEX), Et2| : mA,

4-3-18 Cumulative voltage Read
EE2 2850 U= A0 HIHel M-S MESLICE Power ON Al 27| Sampling time

AN -
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2 500msecO|H, sliT HHO| 2|3
o, &
& 4-29F 20| LI =l HiE2|9|

SE A OlA
WAL+ A

LICt 3t 7HO| DATAE 1ByteZt RO U2

detisls LU EZE o SEotH FET L

100070 2] DATAE XM ZTtL|Ct. DATAS| &2 FIFO(First In First Out) BtAlo 2 MZEHE LT,

Data @42 HEXO|D{ 171 Datat= 2Byte ¥ LILCt.
26.9
26.8
26.7 n
26.6 u
26.5
264
26.3
26.2
— O NI MO — ON~NIM M —O0ON~NILO MO — OO M- O0OMNN~NLMIMm— O N~
— M NN OOO AN O OO e NN N0 O AN OSSN0 MW O
— o — — — — AN AN ANANANNO oo on o on SFYE TS
<Z134-2> Voltage consumption graph
STX | v ETX | LRC
STX DatabytesH DatabytesL DOH DOL DIH DIL D2H D2L
D3H D3L D4H D4L D5H D5L
D6H D6L D7H D7L DS8H D8L
D9H D9.L DIOH DIOL DI1H DIIL
D488 H D488_L D489 H D489l D490_H DA490_L
D491_H D491_L D492_H D492l D493_H D493.L
D494 H D494 L D495 H D495 D496_H D496 L
D497 H D497_L D498 H D498l D499 H DA499.L

ETX LRC

DATA CONTENTS

NO Data 2H==2| &} %| HFO|E(HEX)
N Data 2442 49| 0| E(HEX)
D0~D499 L& ME DATA (HEX), £t : mA,

4-3-19 Cumulative buffer erase

Power Sensor Board?2| & MMt MZ Data BuffersS
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STX | | R ETX | LRC
STX  FLAG ETX | LRC

4-4. +5 BEE T2 EE (Drive Board Protocol)

ITEMS ?AeA COMMAND CONTENTS

. Error Exist, Motor Power On/Off, In Position
Drive Status Read ASCII AA B M Patten Run State, Servo On/Off

Coordinates Read ASCII Read coordinates data (X, Y, 6)
_-__
Velocity Control(speed) ASClI Command velocity for velocity control loop
_-__
Error Reset ASClI Clear error
_-__
Control Mode change ASCII (4 Select control loop (Velocity/Position)

<H4-2> Protocol commands summary of Drive Board

4-4-1 5 B ni2to|g LZHE (Drive Board Parameter Chart)
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<H4-3> Oieto|E Y2tE
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4-4-2 Drive status Read
TS ZEO HEYYEE LHFLICE Error Coder H4-42 HISIA|7| HEELICE

STX A A ETX LRC

STX FLAG DATA0O DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC

DATAO 1 L(e)f,t\l/ng"Fo Left Error PlfsflttEn Left RUN Leofwg‘;’fr
DATA1 Left motor Error Code

swe 0 o1 Rgueme RO RO g i
DATA3 Right motor Error Code

DATA4 0 0 0 0 Bumper7 Bumper6 Bumper5 Bumper4
DATAS 0 0 0 0 Bumper4 Bumper3 Bumper2 Bumper1
DATA6 0 0 0 0 0 0 0 EMG
DATA7 0 0 0 0 0 0 DIR1 DIRO

mm Direction of movement

0 0 Rotate Left, Stop
0 1 Advance

1 0 Reverse

1 1 Rotate Right
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CODE CONTENTS CAUSE MEASURES

<H4-4> Error Code
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4-4-3 Encoder Position Read
T& EEO| Left motor Encoder, Right motor Encoder ¥IX|HEE Y2 ELIC} Encoder Data=
=, @ 2H ZtZ 10bytesZ SHEE|Of QS L|CH

Transmitter ISP A C 0 ETX | LRC

Left Encoder position (10 Right Encoder position (10

Bytes) Bytes) ETX | LRC

Receiver STX FLAG

4-4-4 Coordinates Read
Zt, 2 Encoder@EE HIZHCE EEC AX| ZIEFEE LHFLICE HY §F
X = 0(mm), Y = 0(mm), 8 = 900(0.1°) YLICE X, Y, 6 ZtZf 10bytesZ S |0 USLICH

Transmitter STX A C 1 ETX LRC
Receiver STX | FLAG X (10 Bytes) Y (10 Bytes) 0 (10 Bytes) ETX LRC

0l) Coordinates X = 56.6mm, Y = 1984, 6 = 58.9°

SIX A € 1 ETX |IRC
STX 0x30 0x20 0x20 0x20 0x20 0x20 O0x20 Ox35 O0x36 Ox2e O0x36
0 5 6 | . 6
0x20 0x20 0x20 0x20 0x20 Ox31 Ox39 0x38 Ox2e Ox34
1.9 8 . | 4
0x20 0x20 0x20 0x20 0x20 0x20 Ox35 O0x38 0x39 Ox2e ETX LRC
5 8 9

4-4-5 Coordinates Change
SAZO| AT ZEX Y, 0)F HESLCH &8 HE BY2 Servo OFFO|MTH HHO| Ths L

Transmitter YD C X X (100um) ; Y (100um) ; 0 (0.1°) ETX ' LRC
Receiver STX FLAG ETX | LRC

IIr]
.
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4-4-6 Motion
20| SXY YK E LSEK[O| HSot0 M2 +=Wst= FHYLICE AR {IX0|M X|7FBt
CIOJHEtE 2 oty 222 SAYULICH BNSE0| 2EE[7] O|MO|= HALKS|M O ZMXH
2 B = JASLICH AL} HL5E DMXHS 29 [ff StLte| =2 o] ELHY| Mol A &

Receiver STX FLAG ETX | LRC

STX B D Type PASS2M Data ETX | LRC

gA[e M0 A ELC FSEX= &2 OOl 7t EfEotA] HAleh = FLAGO| 21t ¢t=

=
o
20A SEELILL S T = #EX = ZUS sdSHH 24

o g
bt
>
Ot
10
N
or
rlo
ol
Bkd!
Ot
2

1) ST YIKIOIA 1[m] AT

STX B D 0 0 10000 ETX | LRC
STX FLAG ETX | LRC

2) &X %’-IXIOHH 0k —?—s*al’ﬂ

STX D 2 0 9000 ETX | LRC
STX FLAG ETX | LRC

A AKX 1[m] M T = 2|H S-S ALY LCL 2| SAS s AIE2 Th2t0[E oA
ZELLE 0§ S0 mato|Ef7F 100]2tH A ZE SE0 M 9000[mm]0l =& = BHZ 0] 300[mm]

0|3 3% 20| 9= 9l B|H BN $éBLITH
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4-4-7 Velocity Control (Speed Mode)
TS 2E YR £E LOOPe| £2XY FY
ol M FE A, 2 % Y =
(mm/seq)2 2 EHL|CH x£7] 23 22 2000msec LI LY.

Left Wheel Speed
STX B E ;
(mm/sec)

LRC

Transmitter

STX | FLAG ETX

Receiver

4-4-8 Velocity Control (Position Mode)
T& EE W& X[ LOOPL| £=Xd FHYLICE

STX B H Left Wheel Speed (mm/sec) ;
STX FLAG ETX | LRC

4-4-9 Error Reset

T HE0f 2MSE R E Errorg X7|3} BL| Lt

STX € G ETX  LRC
STX FLAG ETX | LRC

4-4-10 Servo ON/OFF
T= HEQ| Z}, & Servo ON/OFF HZH L},

STX D B
STX FLAG ETX

Left Servo (1 : ON, O : OFF)
LRC

Transmitter

Receiver

4-4-11 Control Mode Change

TS 29| /XIAO RELt £HEX0] RE B HYYLIC

LSRN EE
STX €z 1 1 ETX | LRC
STX FLAG ETX | LRC

X HA2E
STX C z 0 0 ETX LRC
STX FLAG ETX | LRC

47

AL|Ct £X LOOPS| &= X|H

SE A E lof 2FE AlZ Lo 3¥ S 2X| ZoHH

PP 2 JRHMO7[et
x

o
- O
L ? 2H RS0

Right Wheel Speed
(mm/sec)

ETX | LRC

Right Wheel Speed

(mm/sec)

ETX LRC

Right Servo (1 : ON, 0 : OFF) ETX

LRC
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4-4-12 Parameter Read
S ID2f mEtD|E gfE Read &LICH
Transmitter P X L Parameter ID
Receiver STX FLAG ETX LRC

4-4-13 Parameter Write
siie IDo| mEtd[E g Write BFLIC.
Transmitter BSR4 X B Parameter ID
Receiver STX FLAG ETX LRC

4-4-14 Parameter Save

oM Mol MY A= ZE Li2t0[H s

Transmitter YD X D ETX LRC
Receiver STX FLAG ETX LRC
*SERVO ON Al0fl= 3 E|X| gAEL|Ct

ETX

Flash Memory0i| Save 2fL|C}.

48
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LRC

ETX

LRC



4-5. IR EF M3 0|H| (Example of Protocol execution)

Ex1) SX| XA 1[m] ZEl £ 90E 23|H HAH Lj2|7]

0. dswim &34, PORT, Baudrate &2l 5! Wheel Driver Board 2} Motor Connecting

1) 1o 12l 3-188 #1150 2E{Q| Encoder A0| &1} 4 A5 #0] 28 Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0 1 Z8tL|Ct,
2) Back Link Board2| CN200] RS-232 #AO|EE2 HZTH = dswim= A etL|Ct,

(PC2| PORT HZ E B E Hjof= HO{&E -> FHX|EE|X} -> ZE(COM & LPT)0|A =Hol)

& dswim - *
Port: | COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 cd Sendl
Send2
Control Send3
HH=F2]: =C E2 Leval: 24 Sendd
q ON Send5
ervo .
Input Yelocity <ORsum : 00 O ascl
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ Wi 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop

* Auto Complete Robot Protocol H|3, ASCII M3 s{X| & AF25IA|H Ha|EhL|C}.

Lo— - =

b
AM85tE S YMAME AsCl HA% A0 HASHK| pEo™ st At 2to] o LhE & ASLCH)

1. FSEE0 YAMSt B E Error X£7|3}. (MEHALEH

Transmitter YD C G ETX LRC

(S STX FLAG ETX | LRC
EMG, HI{MIM & FSEE0| Y| AE ZE Errorg X£7|3 A|ASLICH (B4 HH2 0f
LIX|2F ML EMG SO0l 2/2F ERRORE SHME =M J =

o
>
o0
o
NOE
or
rot
02
=4
Hu
2
mn
<
iy
r
in}

2. ?|*] H|of 2= HE
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Transmitter YD C Z 0
Receiver STX FLAG ETX LRC

SE Mo ZEOA 2X Mol BES WlA =T FFS ASHA| Zot7| 20l 9% Mo 2

E=Z BZo|F0{0F gLt

Transmitter 1D D B 1
Receiver STX FLAG ETX | LRC

w
wn
[0}
=
<
o
®]
P

ETX | LRC

ETX LRC

HALZ DEO| SERVOE ON A|7{EL|Ct. SERVO ON MENO| A2t R E{ 7} L5 EL|Ct.

4. AXY AXIOM 1[m] 2Tl HAH
Transmitter YD B D 0
Receiver STX FLAG ETX @ LRC

AT AKX MEE 1[m]2t & Z LT

5. ¥xl fIXI0A 90 23|
Transmitter YD B D 2
Receiver STX FLAG ETX LRC

AT YIX|OMFE 90= 22T gLt

&% dS\.\;im
Port: COM3
Connect
Baudrate : 115200
Control
Ht=2]: =T Z2 Level:
SECoION Input Velocity
Servo OFF
Slider Contol

Max Velocity : 500

Slider Control On

]

[

[

10000 ETX LRC

9000 ETX LRC

Auto Complete Robot Protocol

DisConnect cG Sendl

cZ00 Send?

DB11 Send3

M BDO010000 Send4
BD209000 [ sends |

XORsum: 0D O asci

SEND

<< [02] 43 47 [03] 07

—>> [02] 30 [03] 33

<<— [02] 43 5A 30 30 [03] 1A

—>> [02] 30 [03] 33

<<—[02] 44 42 31 31 [03] 05

—>> [02] 30 [03] 33

<<— [02] 42 44 30 30 31 30 30 30 30 [03] 34
—>> [02] 30 [03] 33

<<— [02] 42 44 32 30 39 30 30 30 [03] OE
—>> [02] 30 [03] 33

Cyclic Test On

Cyclic Test
1 2
Start
“Ex12] BE HO| YUK O MHUEQY

4

Clear

£ o] dswim SpHL|C}.
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Ex2) #1X| ®of REOM 2E X[0{5}7]

0. dswim &34, PORT, Baudrate &2l 5! Wheel Driver Board 2} Motor Connecting

1) 9e] 12 3-182 #1350 2 E9| Encoder A O|21t & £lZ # O|&2 Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0 1 Z8tL|Ct,
2) Back Link Board2| CN200f| RS-232 #|0|22 ATt = dswimS A& etL|Ct.

(PC2| PORT HZ & & mjofl= Hof& -> FX|2A2|X} -> ZE(COM & LPT)0flA] Ql)

€& dswim

Port: | COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 ¢ Sendl
Send2
Control Send3
Ho=2]: = E2 Leval: 24 Sendd
q ON Send5
Ervo .
Input Vel
LR XORsum: 00 O asc
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Contral On
[ () 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol M3, ASCIl M3 s{X| £ AESIA|H Ha|ghL|C}.
AE5Hs S A OME= ASCl MA'tA0 HIASHX| pEoH HSt= Aut 20| O LIE &= JASLILL)
1. +SHE0 st B E Error 7|3} (MEHALZ
Transmitter P4 C G ETX ' LRC
Receiver STX 'FLAG ETX ' LRC

EMG, AN & FSEE0 BAEJAE 2= Errors 7|9 A[FAF UL (X2 B2 0t
=

LI X2t HIHLt EMG S0 2|3t ERRORE S =ZN &

o
>
o0
o
N
or
rot
02
=4
Hu
2
mn
<
iy
r
in}

2. 9% Mo = HA
Transmitter YD C Z 0 0 ETX LRC
Receiver STX FLAG ETX LRC

S MO ZEOAM ?IX Mol BES WA =T FS +ASHR| Zot7| 200 91X Mo 2

51



HYULIM

E=2 HEF0{0F gLLt.

3. Servo ON
Transmitter YD D B 1 1 ETX
Receiver STX FLAG ETX | LRC

AZE ZE{0] SERVOE ON A|Z{&L|C}. SERVO ON o EfO| M2t R E{ 7} L& & L|Ct.

LRC

4. 9X] o] 2EO|M 200(mm/sec)?| =2 2E| H|0{5}7]

Transmitter STX B H 200 ;
Receiver STX FLAG ETX LRC

200(mm/sec)e| £ =2 E|FIgL|C.

5. ?1X] o] 2EO|M 2E| FX|A7|7]
Transmitter STX B H 0 0
Receiver STX FLAG ETX | LRC
SE 7t ZR|gL

L& dswim
Port: COM3
Connect DisConnect
Baudrate : 115200
Control
Ho=2: ET 2 Level : o
Servo ON Input Yelocity
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
L () 0
-
Cyclic Test
Cyclic Test On
1 2 3 4

Start Stop

200 ETX

0 ETX

LRC

LRC

X
Auto Complete Hobot Protocol
CG Sendl
CZ0o Send?
DB11 Send3
BH200;200 Send4
BHO;0 [ Sendd |
XORsum: BO O ascn

<<—[02] 43 47 [03] 07
—>> [02] 30 [03] 33

<<— [02] 43 5A 30 30 [03] 1A

—>> [02] 30 [03] 33

<<~ [02] 44 42 31 31 [03] 05

—»> [02] 30 [03] 33

<<—[02] 42 48 32 30 30 3B 32 30 30 [D3] 32

—»> [02] 30 [03] 33

<<— [02] 42 48 30 3B 30 [03] 32

—>> [02] 30 [03] 33

*Ex29| BE HUO| HAHO R MWEIE WOl dswim SHYLILE

Ex3) £k Mo REOM 2E X0{5}7]
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0. dswim &%, PORT, Baudrate 29l 5! Wheel Driver Board 2} Motor Connecting

1) 1o 218 3-182 1150 2E{2| Encoder A|0| &1} &F A= #[0]22 Back Link Board2|
CN1(Left Encoder), CN5(Right Encoder), CN3(Left Phase), CN6(Right Phase)0i| & Z%tL|Ct,
2) Back Link Board2| CN200]f| RS-232 #|0| 22 AZTt & dswim= AL T}

= =2 o

(PC2| PORT HEE 2 E o= HO{E -> IX/2IXt -> EE(COM & LPT)OIA &l

& dswim

w
Port - |COM3 ® Auto Complete Robot Protocol

Connect DisConnect
Baudrate : 115200 cq Sendl
Send?
Control Send3
Ml =2 : =T S Leval: MH Sendd
g ON Sendh

ervo Input Veloci

nput Velocity XORsum : oo ] AscH

Servo OFF SEND

Slider Contol
Max Velocity : 500 Slider Control On
[ Wi 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
* Auto Complete Robot Protocol X3, ASCII X3 oHI1| 3 AF2SHA|H ®™a2| gLl Ct, (CF2F ASClII REE
Arg5ts E4 EA0M = AsCl M2 A0 H3SHK| 4o #SH= Zat 20| o L2 & YASL L)

1. +SHE0 LMot BE Error X7|3}. (MESALEH

STX € G ETX  LRC

Receiver STX FLAG ETX | LRC
EMG, HIHMA & FSEE YEE|JUE 2= Errors Z27(3t A
L|X|2F HIHL} EMG S0 2|°F ERRORE SHME =M HH HAO| 7hsot EfZ PHE0 ZL|C})

2.5 Ho mE HE

STX C y 1 1  ETX  LRC
STX FLAG ETX _ LRC

X Mol REOAM £= MO BFS WA =W FS Aot 2ot W20 £= XM 2
E=Z BZo|F0{0F gLt
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3. Servo ON

STX D B 1 1 ETX
STX FLAG ETX | LRC

LRC

HAL DEO| SERVOE ON A|7{EL|Ct. SERVO ON MENO| ARt R E{ 7} L5 EL|CT.

4. 3= H o 2ENA 320(mm/sec) 2 ZE| H|0{5}7|

STX  FLAG ETX LRC
320(mm/seq)2| £ 2 F Tt
5. 5% Mo REOIM 2E HX|A7|7]
Transmitter 1D B E 0 ; 0
Receiver STX FLAG ETX LRC
2E 7 FXg ot
1
Port: COM3
Connect DisConnect
Baudrate : 115200
Control
HH==2 : = =2 Level : o4
Servo ON Input Velocity
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
L 0 0
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop
*Ex39] BE HHO| HAK O MUE|QlS

Exd) 28te 14, 87|, MA O LED H|0j3}7|

AlSH

S| a
Ml =lo| 4l

= - X

0. dswim PORT, Baudrate

54

ETX LRC

ETX LRC

Auto Complete Robot Protocol
CG

CZ11

DB11

BE320;320

BED;D

X0Rsum: BE

<<— [02] 43 47 [03] 07

—>> [02] 30 [03] 33

<<—[02] 43 5A 31 31 [03] 1A

—>> [02] 30 [03] 33

<<—[02] 44 42 31 31 [03] 05

—>> [02] 30 [03] 33

<<— [02] 42 45 33 32 30 3B 33 32 30 [03] 3F
—>> [02] 30 [03] 33

<<— [02] 42 45 30 3B 30 [03] 3F

—>> [02] 30 [03] 33

Sendl
Send?
Send3
Send4
Send5

ASCI

Clear

o] dswim SHIL|C}.

Power Senser Board2} LED Connecting
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1o 12l 3-182 &80 LED2} Back Link Board2| CN9(Left), CN8(Right)= HZetL|LCt.
2) Back Link Board2| CN240f RS-232 A O|&E2 AZSH = dswim= AL Ct
(PC2| PORT 5 & B E Wiofl= HOJE -> X H2|X} -> ZE(COM & LPT)0A =tol)

'q, dawirn — X )
Port: COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Sendl
Send?2
Control Send3
Mo ==21 : =T S Level: M Send4
c ON Send5s
ervo .
Input Vel
nput Velocity XORsum : 00 ] AsCH
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
i N 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol |3, ASCIl M3 s{H| £ AFESIAH Ha|ghL|Ct,
A& S WA oM = ASCl M8t A0| HIASHX| RoH Hst= Aut 0| o LIS =& JAELICH)

1. LED M4 Jo| (21M) 5! LED ON
LED Port (Binary)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

- [ . T

BLUE GREEN BLUE GREEN
*Data HA2 AscuL|ct 2o EE & 1810 binary (2%I3) 22 ASCII (10%13) 2o 2 HEHS|A A=
SIFEH HEX(16X ) U2 2 XI5 HEE|O] LED bit2 EEL|CL.

Data

Transmitter YD L T 6 3 ETX LRC
Receiver STX FLAG ETX LRC

ASCI(10%X1=) 2F 632 Binary (2%15) 2422 0011 1111 L|Ct 2FA] LEFT, RIGHTS| RED,
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GREEN, BLUEE ™5 ONZLICH (Ko ¢MO| =otEl MOl SIMO| EE Lt LED 2429| QX2
olsl AHT SlMo| HIo| LIRX|= @42 =& AELICH)

2. $lMo| LED7} 52| £E 2 100% H7|MX| HRCH7t 32| 22 20% 87|71 THX| = HiE o
g izg| 7]

*XEMIeH LHE2 5| 0[X| 20 & 1M

Transmitter LR L D 50
Receiver STX FLAG ETX LRC

I.II

S|AO| LED7t 502 & Left, Rights ToggledtA| %= LED $7|E K| T 52| £ & 100%77HX|
AR 32| £ 2 20%77HX| THX|= SEf7t Bh=E Lo

€& dswim

Port: |COM3 Auto Complete Robot Protocol
ort :

Connect DisConnect
Baudrate : 115200 LT63 Sendl

LD50;5;100;3;20 TSend? |
Control Send3
Ml =2 - = =20 Level : EEs Sendd
S ON Sendb
ervo .
Input Vel
L XORsum: 63 ) ascll
Servo OFF SEND
—[02] AC 54 36 33 [03] 1E
Slider Contol —>>[02] 30 03
—>>» 33
Max Velocity : 500 Slider Contral On <<—[02] AC 44 35 30 3B 35 3B 31 30 30 3B 33

<<- 3B 32 30 [03] 3B
—>> [02] 30 [03] 33

]

L

Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop Clear

*Ex42] BE WHO| Ao NUE|AUS 1)o| dswim SHHLALICH

Ex5) Sonar H|0{5}7]

0. dswim &%, PORT, Baudrate &9l 5! Power Senser Board2} Sonar Senser Connecting

56
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Q|o] 112l 3-182 & 18t0 Sonar A 0|£ 3 Back Link BoardQ| CN345 PZSHL|CY,
2) Back Link Board2| CN240f| RS-232 # 0|22 AHAZASI = dswimS AlSHstL|C}
(PC2| PORT HS E B E Ujofl= HojT -> ZEX|ZE|X} -> ZE(COM & LPT)0f|A &2l)
*%t0 - SEALe| TETRA-DS V O] ME2E X225 MAM = @ 87|24 2| HG-B40C (5v) MEL|C}.

'ﬁ dawirn — X )

Auto Complete Robot Protocol

Port: |[COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send2
Control Send3
Bl =2 - = =2t Level : 247 Send4
g ON Sendh
ervo .
Input Yelocity YORsum: 00 f—
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ ) 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol |3, ASCIl M3 S| F ALESIAH Ha|ghL|Ct,
At85Hs S4 WA M = ASCl HlAgtA0| X ASHK| R2H Hst= Aut ZHo| o L& =& YELICL

LS — - )
1. 221} MM LOOP SZt ON A|7|7|
STX P s 1 ETX | LRC
STX FLAG ETX | LRC
PS1 HHZ ALESIA Z|H Power Senser Board0f L& =l =31t MA LOOPE SZEA|ZLLICE &

AhS M B pso YL elw Fuck

2. Sonar Senser Data 2]0{ 27| (2-3-9 & 1)
Transmitter YD P N ETX LRC
(YOS STX  DatabytesH  Databytes=L DOH DOL DIH DL D2H & D2L

D3_H D3_L D4_H D4_L ETX LRC
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Ol Ao 2 PN HHE LH2|H Sonar Senser DataS 210 S L|CH F&EQl HE 3 Al of2f9]
JENY 2F ot HEH Sonar1~42| /0] E8E= AS =l & = ASLCH
& dswim - X
Port:  COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 P51 Sendl
PN
Control Send3
M =2 =T S Level : P Send4
g ON Sendh
erve Input Yeloci
nput veloctty XORsum: 00 ) ASCH
<<{—[02] 50 53 31 [03] 31
Slider Contol —>> [02] 30 [03] 33
— [02] 50 4E [03] 1D
Max Velocity : 500 Slider Control On :ii {gg} gg 0A 01 FA/00 7B/00 7E 01 FA 00 43
{ W 0
-
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
“Ex59| RE FYO| HUFO 2 NWEUE WOl dswim SHHYLITL
Ex6) Bumper HAM 2 HEf 221517

0. dswim &%, PORT, Baudrate &9l 5! Power Senser Board2t Bumper Senser Connecting

135t0f BUMPER |0 &1t Back Link Board2| CN39E M ZgtLILCE.

O|o| :]_EI 3- 180 XI-
Mgt ot

2) Back Link Board2| CN200f| RS-232 AO|&2 WZTt 2
58
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(PC2| PORT HZ E B E Hjof= HO{&E -> HX|ZE|X} -> ZE(COM & LPT)0|A =Hol)

'q, dswim — *

Auto Complete Robot Protocol

Port : |[COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
Bl =2 - = =2t Level : 247 Send4
g ON Sendh
ervo .
Input Yelocity YORsum: 00 f—
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ ) 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

e

of
-
=
|

* Auto Complete Robot Protocol H|3, ASCIl H|3 X £ Al2SIA|H HH2 k. (
A8%t= 84 LA oM= ASCl M A2 0f HASHX| $2H Ast= Hat 20| o LIS =& ASLCL)

1. HO| MM SE ON Al7|7]

B M= o] EHEIUS 2, True 2 A7 B LEI7L M EIRRAS BR0=

Z=EZE FHS Soff Ho MAMQ S HEE &ole = JFLICE (2-4-1 #1)
Transmitter YD, A A ETX LRC

(YO STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC
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£ dswim - X
Port: | COM3 @ Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 Ad .Sendl ]
Send?2
Control Send3
M= : =L S Level: 4 7 Sendd4
o ON Sendb
ervo .
Input Velocity %ORsum : 00 @ el
Servo OFF SEND
<<—[02] 41 41 [03] 03
Slider Contol —>>[02] 30 2C 32 2C 32 30 30 30 30 [D3] 33
<{<—[02] 41 41 [03] 03
Ao o Slider Contral O —>>[02] 30 2C 32 2C 32 30 30 30 30 [D3] 33
MEXHEIGEIAR S00 ier Hantret on <<~ [02] 41 41 [03] 03
— —>>[02] 30 2C 32 2C 32 30 31 30 30 [D3] 32
( ! 0 <<—[02] 11 41 [03] 03
—>>[02] 30 2C 32 2C 32 3( 31 30 30 [03] 32
Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
*Ex62| R E FHO0| WYHo = HAX|AS W2 dswim 2HHYLICL
1o D2t 20| HI{MMIL ZrF Al AA B S WE|H 310| E8E[= AS = = JSLIC
oz HHAM7L HSEH C-BOXO| HEE 2= Ars2 = H|d FA| E 7L E LT

*Q| AFXI2 O|A|E 9|8t SHALC| TETRA-DS V ALXIC 2 2|9} ZH0| BUMPER MM E
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Ex7) EMS 291X SEF HEl &215}7|

0. dswim &3, PORT, Baudrate 2l 3! Power Senser Board2} EMS SWITCH Connecting
) #1el 212 3-182 &115t0f EMS 70|21} Back Link Board2| CN4E HZARLICL.

2) Back Link Board2| CN200j| RS-232 #HO0|&& HZTt & dswim= ML CH

(PC2| PORT HZ & & mjofl= Hof& -> FX|2A2|X} -> ZE(COM & LPT)0flA] Ql)

'ﬁ, dswim - X )

Auto Complete Robot Protocol

Port: |[COM3
Connect DisConnect
Baudrate : 115200 Sendl
Send2
Control Send3
;R-”O'I $j| . %E %:J.:." Level : gg Sendd
5 ON Send5h
Ervo .
Input Vel
nput Velocity XORsum : 11} ] Aascn
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
[ N 0
-
Cyclic Test

Cyclic Test On

1 2 3 1
Start Stop Clear

* Auto Complete Robot Protocol H|3, ASCII |3 °HI1| -"%"- AH2SHA|™H Ha| gL}, (CF2H ASCll ZEE
At28t= S4 WAOAM = ASCH M3 BtA0| HASHK| $o™ A= At o] ¢ L2 == JASLCH)
1. EMS AS|X| St ON Al7]7|
EMS 22X AX7 M E W, True ¢t2 LHAI7|D BH MEf7L SN Z RS ER0=
False I:IAI-; I:él-o | Il—||:|'
MEtM, AA Z2EEES Y2 Soff B HAM S2F MEfE <Qlet = USLICE (2-4-1 F 1)

Transmitter YD, A A ETX LRC

(Yol STX FLAG DATAO DATA1 DATA2 DATA3 DATA4 DATA5 DATA6 DATA7 ETX LRC
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& dswim i

Port: COM3
Baudrate : 115200

Hof==2]:

Servo ON

Servo OFF

Max Velocity : 500

Connect DisConnect
Control
= Z2t Level : A
Input Yelocity
SEND
Slider Contal

Slider Control On

- |
=

2t 20| EM

*2| A2 oA ST

] 3
D2 EMS AQX|7F ON £/ C-BOXO|| HZA =

L

Cyclic Test

Cyclic Test On

S A2|X| ON Al AA
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@ Auto Complete Robot Protocol

AA . Send

Send2

Send3

Send4
Sendb

¥ORsum: 00 I ascn

<<~ [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 30 30 [03] 33
<<~ [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 31 30 30 [03] 33
<< [02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 31 30 [03] 32
<<—[02] 41 41 [03] 03
—>> [02] 30 2C 32 2C 32 30 3( 31 30 [03] 32

Clear
™ 310| Z8E|= AS ol = ASLCH
= Ats2 2 H|o X HEf7t gL o

b SALS] TETRA-DS V AIZI2 2 2|9t Z0] EMS A2(X[ & &#8Y + ASLICL



HYUIL.IM
Ex8) 1.0 PORTE AI&3}0{ RELAY H|0{5}7|

0. dswim &3, PORT, Baudrate 2l 3! Power Senser Board®2} 1.0 PORT Connecting
f

)y Qo 12l 3-138 #1350 1.0 AHOo|EX

2) Back Link Board2| CN240j RS-232 #0|28 ®ZATH & dswimS AMastL|Ct

(PC2| PORT H=

'ﬁ, dswim

g 25 mojl= HMojT -> TX|R2|K} -> ZE(COM & LPT)0A &Ql)

Auto Complete Robot Protocol

Power Senser Board MBH9O| CN15& A ZATHL Lt

Port: COM3

Connect DisConnect
Baudrate : 115200 Sendl
Send?
Control Send3
M ==2 - = =2t Level : 2 Sendd
g ON Sendb

EMVo .

Input Yelocity wORsum: | 00 O asc

Servo OFF SEND

Slider Contol
Max Velocity : 500 Slider Control On
( M) 1]
-
Cyclic Test
Cyclic Test On
1 2 3 14
Start Stop Clear
* Auto Complete Robot Protocol M3, ASCIl M| siX| £ AF2SHA|H Ha|gtL|C}. (CH2H, ASClI REE

AL85tE S SA M= ASCl M3 =fA0 HASHX] pteH Hts Aut 20| o LIE +&= ASLICL)
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1. JUMPER HZ3}7|

Power Senser BoardOll A J112 %0t ZH2M HHE AHESH= 1.02] Q| |X|0] Z&LIC
Ex8) O MOl AFEE|= 1.0 ZEE 24V (24VSEf RELAY)Z HZASIYEL|CE

HC™
B 00 gy me

i""‘?:q’a =3
atie ) ) e e

, M T g L,
y\‘.-!!

2. PO H3HOZ 24,6,8 RELAYZt ONS}7|

s < [ o -
STX FLAG ETX | LRC

2.4,6,8 RELAYZH ON 8ljOF 322 Hex 222 1010 1010 0|1 10XI£2 170Q L|C}. PO1702 £

etk




HYUI_IM ) NETWORKS

SEHoz FE A Al &2 A 20| LED7F ONELILY.

3. OUT PORT OFF3}7|

ETX
Receiver STX FLAG ETX LRC
ZEO| HEITIA| 2elS O 2 OUT PORTE OFFELICE. OUT PORTE ONE e} 22 40|
H POO FE2 Wi2|™ RELAYZ} OFFE L|C}.

LRC

4. Po 3 O 2 RELAY ON3d}7|
O|HHoll poHHS £ RELAY SFLtTH ONSHE 2 &L C},

Transmitter B30 G o 7 i ex | re
LRC

Receiver STX FLAG ETX

Pl

Moz B & Al o ATt

5. Po @@ 22 OUT PORT OFFd}7|

LRC

STX FLAG  ETX
ZEO| MENNHX| Eolg O 2™ OUT PORTE OFFEHLICE OUT PORTS ONE Qf 22 &H4l0]|
0 Po7,0 BHS S8l RELAYE OFF &fL|Ct,

?let 20 pO HE
M

= 9| o{2{ 7IX|2] RELAYE ot ROl Z0| Mo &= /U, po HHE S
RELAYE SFLIA X Ofgt

=& AL
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Ex9) Power Senser Board0l| 32&|= ¢ H0{5}7]

0. dswim &3, PORT, Baudrate 2l 3! Power Senser Board®2} 1.0 PORT Connecting
1) Back Link Board2| CN240i| RS-232 #|0|&& HZYLIC.

2) dswimS A&stL|Ct

(PCO| PORT HBE B E o= X|o{T -> K| B2|X} -> ZE(COM & LPT)0f| A £9l)

'ﬁ, dswim - * )
Port : |COM3 Auto Complete Robot Protocol
Connect DisConnect
Baudrate : 115200 _\ Sendl
Send?
Control Send3
M ==2 - = =2t Level : 2 Sendd
g ON Sendb
Ervo .
Input Vel
nput Yelocity XORsum : 00 O AscHl
Servo OFF SEND
Slider Contol
Max Velocity : 500 Slider Control On
i M 0
-
Cyclic Test

Cyclic Test On

1 2 3 4

Start Stop

* Auto Complete Robot Protocol |3, ASCIl M| s{H| F ALESIAIH Ha|ghLICt. (
At85Hs S4 WA oM = ASCl HlAgtA0| X A5HK| oA Hst= Aat 30| o L& =& YAELICL

~—
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HYUI_IM) NETWORKS
1. JUMPER ¢1Z3}7|

Power Senser BoardOf| A J11& Ot A2M HHE ALEot= 1.0 Mol /X0 Z&H L

Ex9) G| K|0f| AFRE|= 1.0 ZE &= 24V (24VSZt RELAY)Z HZASI S S LT}

a5 i?'f.“"“’-i"ﬁ“"“'g'i
Hada

2. PE @3 O 2 TETRA-DSV Power Sensor Board 2 50| 32&|= X8l 25 ONSH7|

Receiver STX ' FLAG ETX
2-3-58 & 113510] TETRA-DSV Power Senser Board 2 &0 S2&= Z£ M

T s e e ENEEN ex ke
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3. Pl @O 2 TETRA-DSV Power Sensor Board0| 32E&|= Ml 25 ON £ Y=X| &921617]

STX P | ETX | LRC

STX Data byte = H Data byte==L DO_H DO_L D1_H D1_L ETX LRC

& dswim - X

Auto Complete Robot Protocol

Port: COM3
Connect DisConnect
Baudrate : 115200 PE63 Send1
Pl Send?
Control Send3
Ml =2 - = =2 Level : M Send4
[ ON Sendb
ervo .
Input Vel
L R L XORsum: 00 1 ASCII
- <<{—[02] 50 45 36 33 [03] 13
Slider Contol —>> [02] 30 [03] 33
<£—IN21 50 A0 103014
Max Velocity : 500 Slider Control On —>> [02] 00 04 00 00 00 0O [03] OV

3

=

g

Cyclic Test
Cyclic Test On
1 2 3 4
Start Stop Clear
Xz HE & Al &2 ArElat 20| SHELICH

4. TETRA-DSV Power Sensor Board 2 &0 32| M& 25 OFFS}7|
Transmitter YD P | 0 ETX LRC
Receiver STX ' FLAG ETX LRC
HEHO| LB =X 2012 Ot 2™ Power Senser Board ZE0 32 &= ZE MYAE OFFEL
Ch MeS ONYY et 22 Ao PI0 HHEZ LH2|H 2E M R0| OFFE LIC}
Ab

HAZ HEU0| OFF & YEHOM = C-BOX2| FanO| EX| 24| ELICh ol HEO| XHTHE|ACHE K& of0[FL Lt

*

5. Pe Y22 Power Senser Board 2 &0 32 &|= & ON3}7|
O|HQll pe HHZS Sl Power Senser Board 2 &0 S2&l& MAS SLIEH ON s 2 2 &LICt,
STX P e 2 ; 1 ETX | LRC
Receiver STX  FLAG ETX LRC
Pe2;1 BHO| YHH 22 LHHX|H CHA| FanO| Z7| A|Z}5}

=
Pe2;1 HH2 02 MAQI 24V POWERTS ON Sh= H20|7| {2 L|Ct.

rir
SN
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6. PI 3O 2 TETRA-DSV Power Sensor Board0| 3 8E|= 24V M20]| ON & =X| =215}7]

STX P | ETX | LRC

STX Data byte = H Data byte==L DO_H DO_L D1_H D1_L ETX LRC

£& dswim - *

Auto Complete Robot Protocol

Port : COM3
Connect DisConnect
Baudrate : 115200 PEG3 Sendl
PEO Send2
Control P Send3
HHF=2 =T & Level : A PeZ;1 Send4
Pl Sends
EERION Input Velocity
¥X0ORsum: 00 ] AscH
Servo OFF SEND
- £<—[02] 50 45 36 33 [03] 13
Slider Contol —>> [02] 30 [03] 33
<<—[02] 50 45 30 [03] 26
Max Velocity : 500 Slider Control On —>»>[02] 30 [03] 33

<<—[02] 50 49 [03] 1A
—>> [02] 00 04 00 00 00 00 [03] 0O
[ ) 0 <<— [02] 50 65 32 3B 31 [03] OE
—>> [02] 30 [03] 33
<<~ [02] 50 49 [03] 1A
—>> [02] 0004 00 00 00 0O [D3] 0O

]

L

Cyclic Test
Cyeclic Test On
1 2 3 4
Start Stop

Clear

SHEHLZ E = Al o AP Z0] S ELIC

2ol ¥E2 EH POWERTZH ONEl AS =olgt o= EL|CEH (et 20|
DSV Power Sensor Board Z =0 &
TETRA-DSV Power Sensor Board &
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Chapter 5. Software Set up

5-1. ROS Melodic A X|

1) source.list 27
- package.rosorg E8H AZEQOE 2ot = LS PCE ME gHLICH

task@task:~S sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(1lsb_release -sc) main”
> fetcfapt/sources.list.dfros-latest.list’

$ sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(Isb_release -sc) main" > /etc/a

pt/sources.list.d/ros-latest.list'

2) keys 27
task@task:~$ sudo apt-key adv --keyserver 'hkp:/fkeyserver.ubuntu.com:80' --recv-key C1CF6E31E6
BADE886881?2B4F42ED§FBA81?C654I

$ sudo apt-key adv --keyserver 'hkp://keyserverubuntu.com:80" --recv-key C1CF6E31E6BADE
8868B172B4F42ED6FBAB17C654

- keyserver 2to| HZ ZH|7t LUTILIH o] HHOO|A " 2te| LIES hkp:pgp.mit.edu:80 Z2
o

hkp://keyserver.ubuntu.com:80 22 HHYEA[Z HEfL|CH

3) melodic install

- Debian T{7|X| 55 %42t LT}

task@task:~5 sudo apt update

$ sudo apt update

- Desktop-full EX|& BfL|Ct.

k:~% echo "source fupt ros/melodic/setup.bash” == ~f.bashrc
k:~% source ~/. baEhrc

$ echo
$ source
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5) 2lEE 7| 2= EX|

task@task:~$ sudo apt install python-rosdep python-rosinstall python-rosinstall-
generator python-wstool build-essential

-o|Eg 7K 2E X £ B2 FOfl roscore & A YygHoz LR E[A=A| =l

task@task:~$ roscore

... logging to fhomeftask/.ros/log/e07c8f10-df90-11eb-84fe-80ee73f1c@46/roslaunch-tas
k-273084.log

Checking log directory for disk usage. This may take a while.

Press Ctrl-C to interrupt

Done checking leg file disk usage. Usage is <1GB.

started roslaunch server http://task:45415/
ros_comm version 1.14.11

UMMARY

PARAMETERS
* frosdistro: melodic
* frosversion: 1.14.11

NODES

auto-starting new master
process[master]: started with pid [27315]
ROS_MASTER_URI=http://task:11311/

setting frun_id to e®07c8f10-df90-11eb-84fe-80ee73T1c046
process[rosout-1]: started with pid [27326]
started core service [/rosout]

6) rosdep =7|%}

task@task:~$ sudo apt install python-rosdep

Reading package lists... Done

Building dependency tree

Reading state infermation. Done

python-rosdep is already the newest version (0.21.0-1).

0@ upgraded, ® newly installed, ® to remove and 2 not upgraded.
task@task:~S sudo rosdep init

Wrote /etc/ros/rosdep/sources.list.d/20-default.list
Recommended: please run

rosdep update

task@task:~S rosdep update

reading in sources list data from fetc/ros/rosdep/sources.list.d

Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml

Query rosdistro index https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.y

end-of-1life distro "ardent"
end-of-1life distro "bouncy"
end-of-1life distro "crystal”
end-of-life distre "dashing”
end-of-life distro "eloquent”

dd distro "foxy"

dd distro "galactic”
end-of-1life distro "groowvy"
end-of-life distro "hydro"
end-of-life distro "indigo"
end-of-1life distro "jade"
end-of-life "kinetic"
end-of-1life "lunar"

.ros/rosdep/sources.cache
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5-2. Realsense SDK 2 X| (SDK 2.42.0)

1) source code CH2
https://github.com/IntelRealSense/librealsense/releases/tag/v2.42. 0AtO| EE2 S 01 7}M Source
code(targz)E CH22n =2 six gfL/Ct

Oz BfiH & Y2 E EOE 0|5 = YEE 3| Yo B MAEL|D

task@task:~5 cd llbrE315fn5E 2.42.0/

task@task:~/librealsense-2.42.0% mkdir build

taskmtask ~-11hre Sense s,fi LS cd build
.0/builds |

$ cd
$ mkdir
$ cd

2) Download lib

task@task:~/librealsense-2. /build$ sudo apt-get update
Hit:1 http: jjpackagcs ros. Drgfrosfubuntu bionic InRelease
Hit:2 http://security.ubuntu.comfubuntu bionic-security InRelease
Hit:3 http://kr.archive.ubuntu.com/ubuntu bionic InRelease
Hit:4 http://kr.archive.ubuntu.com/ubuntu bionic-updates InRelease
Hit:5 http://kr.archive.ubuntu.com/ubuntu bionic-backports InRelease
Reading package lists... Done
task@task:~/librealse 2.42.0/build$ sudo apt-get install python3 python3-dev
Reading package lists... Done
Building dependency tree
Reading state information... Done
python3 is already the newest version (3.6.7-1-18.04).
python3 set to manually installed.
python3-dev is already the newest version (3.6.7-1-18.04).
python3-dev set to manually installed.
0 upgraded, ® newly installed, © to remove and 2 not upgraded.
task@task:~/librealsense-2.42.0/build$ sudo apt install libgtk-3-dev libxcursor-dev lib
xinerama-dev
Reading package lists... Done
Building dependency tree
Reading state information... Done
libxcursor-dev is already the newest version (1:1.1.15-1).
libxcursor-dev set to manually installed.
libxinerama-dev is already the newest version (2:1.1.3-1).
libxinerama-dev set to manually installed.
The following additional packages will be installed:
libatk-bridge2.08-dev libatspi2.@-dev libdbus-1-dev libepoxy-dev libxkbcommon-dev
libxtst-dev wayland-protocols x1llproto-record-dev
Suggested packages:
libgtk-3-doc
The following NEW packages will be installed:
libatk-bridge2.0-dev libatspi2.0-dev libdbus-1-dev libepoxy-dev libgtk-3-dev
libxkbcommon-dev 1ibxtst-dev wayland-protocols x1lproto-record-dev
0 upgraded, 9 newly installed, ©@ to remove and 2 not upgraded.
Need to get 1,468 kB of archives.
aAfter this operation, 15.6 MB of additional disk space will be used.
Do you want to continue? [Y/n] YI
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$ sudo apt-get update

$ sudo apt-get install python3 python3-dev

$ sudo apt install libgtk-3-dev libxcursor-dev libxinerama-dev

3) Make and Build

$

$ make
$ sudo
$

4) launch
-HIE 2t2 3 realsense-viewer £ A0 MMM OZ HX| £[QR=X| golgtL|Ct,

task@task:~/1librealsense-2.42.0/buildS realsense-viewer

Intel RealSense Viewer v2.42.0

© Add source

5) rule &7

task@task:~$ cd librealsense-2.42.0/
task@task:~/librealsense-2.42.05 cd config/

task@task:~/librealsense-2.42.0/configs sudo cp 99-realsense-libusb.rules [etc/udev/rul
es.d/
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5-3. Realsense ROS A& X| (v 2.2.22)

1) realsense2 camera & X|

task@task:~% export ROS_VER=melodic

task@task:~% sudo apt-get install ros-SROS VER-realsense2-camera

[sudo] password for task:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following additional packages will be installed:
ros-melodic-ddynamic-reconfigure ros-melodic-librealsense2

The following NEW packages will be installed:
ros-melodic-ddynamic-reconfigure ros-melodic-librealsense2
ros-melodic-realsense2-camera

B upgraded, 3 newly installed, ® to remove and 2 not upgraded.

Meed to get 13.1 MB of archives.

fter this operation, 36.5 MB of additional disk space will be used.

Do you want to continue? [Y/n] YI

$
$sudo

2) realsense ros download

catkin_.ws ZC 7} 2™ mkdir catkin ws YO 2 ZCE MMSHL|CH

$ mkdir
$
$ mkdir

$ git clone

$ cd realsense-ros/
$ git checkout “git tag | sort -V | grep -P "A2.#Wd+¥W.Wd+" | tail -1
$cd.
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task@task:~5 cd catkin ws/
task@task:~/catkin_ws$ catkin_make [

4) package H&

$ echo
$ source

5) realsense_ros &9l

realsense ros I 7| X| 7HE X £| =X | & Q57| IS HO| 2@ S = L5t O Y 3L T,

—

$ roslaunch realsense2 camera rs_camera.launch

O ZEEF7I24 o= rviz EY LI

—

task@task:~S rviz

[ INFO] [1625728372.216886193]: rviz version 1.13.17

[ INFO] [1625728372.216936272]: compiled against Qt version 5.9.5

[ INFO] [1625728372.216943572]: compiled against OGRE version 1.9.8 (Ghadamon)

[ INFO] [1625728372.220708926]: Forcing OpenGl version ©.

[ INFO] [1625728372.336498295]: Stereoc is NOT SUPPORTED

[ INFO] [1625728372.336537627]: OpenGL device: Mesa DRI Intel{(R) UHD Graphics 63
B (CFL GT2)

INFO] [1625728372.336563607]: OpenGl version: 3.0 (GLSL 1.3).

rviz Z2 1 HO| M | H Displays 2| Fixed Frame & camera_link 2 EistL| T},

defaulk.rviz* - RViz

File Panels Help

") Interact | 7 Move Camera [ ] Select <@ FocusCamera = Measure .~ 2DPose Estimate .~ 2DNavGoal  § Publish Point F = @

[ pisplays [x]
~ i Global Options
Background Color [ 48; 48; 48
Frame Rate 30
Default Light v
~ ' Global Status: Ok
v Fixed Frame OK
» @ Grid v

Add & 283t = By topic 2| Image & ME{st & OK & 28/2HL|Ct,
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File Panels Help

i Interact %" Move Camera [ _jSelect < FocusCamera ™ ! Create visualization f 1
1 pisplays a -
~ & Global Options By display type | By topic
Fixed Frame camera_link ¥ [camera
Background Color I 48; 48; 48 h fCOlfJf
Frame Rate 30 ~ [image_raw
Default Light v B= camera raw -
v v Global Status: Ok == DepthCloud raw -
v’ Fixed Frame  OK = 1
~ [depth
b Jimage_rect_raw
~ Jelicked_point
® PointStamped
~ finitialpose
" PoseWithCovariance
~ /move_base_simple
v [goal
7 Pose
Show unvisualizable topics
Description:
Displays an image from a sensor_msgs/Image topic, similar to
Fixed Frame image_view. More Information.
Frame into which all data is transformed before
being displayed.
Add Display Name
© Time ! Image i
ROS Time: |1625728786.87 ROS Elapsed: 414.37
# cancel «/ OK
Reset = =

Image 2tH0| Y&z L= K| 2ol

=

3 pisplays | % |
v @ Global Options
Background Color [ 48; 48; 48
Frame Rate 30
Default Light v
v v Global Status: Ok
v/ Fixed Frame OK
» @ Grid v
» & image v

Fixed Frame
Frame into which all data is transformed before
being displayed.

Add
@ Image 7 Il
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5-4. Cartographer X

1) ninja-build T{7|X| AX]|

-7 X SE et 2 o 7|X| 2X|E T

task@task:~$ sudo apt-get install -y python-wstool python-rosdep ninja-build stow

$ sudo apt-get update
$ sudo apt-get install -y python-wstool python-rosdep ninja-build stow

2) cartographer 2t 37t 4 -d

task@task:~$ mkdir cartographer ws

task@task:~$ cd cartographer_ws/f
task@task:~/cartographer_ws$ wstool init src
Writing fhome/task/cartographer_ws/src/.rosinstall

update complete.
task@task:~/cartographer_ws$ wstool merge -t src https:f/raw.githubusercontent.comfcarto
grapher-project/cartographer_ros/masterfcartographer_ros.rosinstall

Performing actions:

Add new elements:
cartographer, cartographer _ros

Config changed, maybe you need run wstool update to update SCM entries.
overwriting fhome/task/cartographer_ws/src/.rosinstall

update complete.
task@task:~/cartographer_wsS wstool update -t src
[cartographer] Fetching https://github.comfcartographer-project/cartographer.git (versio
n master) to fhome/task/cartographer ws/src/cartographer
into '/fhome/task/cartographer _ws/src/cartographer’'...
Enumerating objects: 14658, done.

: Counting objects: 100% (12/12), done.

: Compressing objects: 100% (12/12), done.

: Total 14658 (delta 1), reused 8 (delta @), pack-reused 14646
Receiving objects: 100% (14658/14658), 5.78 MiB | 6.68 MiB/s, done.
Resolving deltas: 100% (11691/11691), done.

[cartographer] Done.
[cartographer_ros] Fetching https://github.com/cartographer-projectfcartographer_ros.git
(version master) to fhome/task/cartographer ws/src/cartographer_ros

into '/home/task/cartographer ws/srcfcartographer_ros'...

Enumerating objects: 4498, done.

: Counting objects: 100% (18/10), done.

: Compressing objects: 100% (8/8), done.

: Total 4490 (delta 2), reused 6 (delta 2), pack-reused 4480
Receiving objects: 100% (4490/4490), 4.28 MiB | 6.81 MiB/s, done.
Resolving deltas: 100% (3169/3169), done.

[cartographer ros] Done.

$ mkdir cartographer_ws

$ cd cartographer_ws

$ wstool init src

$ wstool merge -t src https://raw.githubusercontent.com/cartographer-project/cartographer_r
os/master/cartographer_ros.rosinstall

$ wstool update -t src
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3) cartographer ros %8 X

task@task:~/cartographer_ws% sudo rosdep init
ERROR: default sources list file already exists:
fetcfros/rosdep/sources.list.d/20-default.list
Please delete if you wish to re-initialize
task@task:~fcartographer_ws% rosdep update
reading in sources list data from fetc/ros/rosdep/sources.list.d
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
https://raw.githubusercontent.com/rosfrosdistro/master/rosdep/ruby.yaml
https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.y
aml
Skip end-of-life distro "ardent"
skip end-of-1life distro "bouncy"
ip end-of-life distro "crystal"”
end-of-1life distre "dashing”
end-of-1life distro "eloquent”
Add distro "foxy"
Add distro "galactic”
Skip end-of-1life distro "groovy"
Skip end-of-1ife distro "hydro"
ip end-of-1ife distro "indigo”
end-of-1ife distro "jade"
end-of-life distro "kinetic"
end-of-life distro "lunar"”
Add distro "melodic”
Add distro "noetic”
Add distro "rolling”
updated cache in fhome/task/.ros/rosdep/sources.cache
task@task:~/cartographer_ws$ rosdep install --from-paths src --ignore-src --rosdistro=$
{ROS_DISTRO} -y

$sudo rosdep init
$ rosdep update
$ rosdep install --from-paths src --ignore-src --rosdistro=${ROS_DISTRO} -y

4) abseil-cpp 2t0|E22{2| HX|

task@task:~/cartographer_ws$ src/cartographer/scripts/install_abseil.sh

$ src/cartographer/scripts/install_abseil.sh

5) Build & install

task@task:~/cartographer_ws$ catkin make isolated --install --use-ninja

$ catkin_make_isolated --install --use-ninja
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5-5. ROS Package %]

$ sudo apt-get install ros-melodic-move-base

$ sudo apt-get install ros-melodic-teb-local-planner

$ sudo apt-get install ros-melodic-serial

$ sudo apt-get install ros-melodic-navigation

$ sudo apt-get install ros-melodic-spatio-temporal-voxel-layer

$ sudo apt-get install ros-melodic-ar-track-alvar

$ sudo apt-get install ros-melodic-rgbd-launch
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5-6. USBRule &7

5-6-1 usb cam(AR marker) rule &%
Il /dev & O| &%t Ztx| &0l

tetra@tetra:~$ 11 fdev

list | M video H1Z Z2+Ql(video H &= PC OiCF E3 £ 91%)

root tty
root tty
|*"::31: tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty
root tty vcsus

root tty vcsué

root root L E viio/f

root root ] : :42 vga_arbiter
root root ' ' = :42 vhei

root root ' - vhost-net
root root ' ' - : vhost-vsock
root wvideo 1, : 142 videol2
root video 1, - = :42 video13
root root : E Zero

root root 16, E zfs

vcsl
vcs2
vCcs3
vcsd
vCs5
vCcs6
vCsa
vcsal
vcsaz
vcsa3l
vcsad
vcsas
vcsab
vCsu
vcsul
vcsuz2
vcsu3
vcsud

CrW-rw----
CrW-rw----
CrW-TW----
CrW-rw----
CrW-rw----
CrW-rw----
CrW-TW----
CrW-rw----
CrW-rw----
CrW-rw----
CrW-TW----
CrW-rw----
CrW-rw----
CrW-rw----
CrW-TW----
CrW-rw----
CrW-rw----
CrW-rw----
CrW-TW----
CrW-rw----
drwxr-xr-x

£ W W W £ W W W £

£

W W £ W W W £ .

e I B B R e B N P e i M M I REN N RN

.

el el el el e e e e e e e e T e T e e T T T e e T I e S e T P e

video HZ 20l & AZAE FX[O] £ 202 950 Ofzfet 20| cmd & o &
=0l o g 2.2 ATTR{index}, ATTR{idPoroduct}, ATTR{idVendor} ££2& =QI58}0 rules
oo SEslF0{0F &
tra

$ udevadm info --attribute-walk /dev/video12
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looking at device '/devices/pcioeoo:00/0000:00:14.0/usb1/1-6/1-6:1.0/videodlin
ux/videol2':
KERMEL=="video12"
SUBSYSTEM=="video4linux"
DRIVER==""
ATTR{dev debug}=="0"
ATTR{index}=="0"
ATTR{name}=="USB 2.8 HD Camera : USB 2.0 HD "

looking at parent device '/devices/pciGeeo:00/0000:00:14.0/usb1/1-6/1-6:1.08":
KERMELS=="1-6:1.0"
SUBSYSTEMS=="usb"
DRIVERS=="uvcvideo"
ATTRS{authorized}=="1"
ATTRS{bAlternateSetting}==" 8"
ATTRS{bInterfaceClass}=="0e"
ATTRS{bInterfaceNumber}=="00"
ATTRS{bInterfaceProtocol}=="00"
ATTRS{bInterfaceSubClass}=="01"
ATTRS{bMumEndpoints}=="01"
ATTRS{iad bFirstInterface}=="00"
ATTRS{iad _bFunctionClass}=="@e"
ATTRS{iad bFunctionProtocol}=="080"
ATTRS{iad bFunctionSubClass}=="83"
ATTRS{iad bInterfaceCount}=="062"
ATTRS{interface}=="USB 2.8 HD Camera "
ATTRS{supports_autosuspend}=="1"

looking at parent device '/devices/pcieeee:00,/0000:00:14.0 /usb1/1-6":
KERMELS=="1-6"
SUBSYSTEMS=="usb"
DRIVERS=="usb"
ATTRS{authorized}=="1"
ATTRS{avoid reset quirk}=="0"
ATTRS{bConfigurationValue}=="1"
ATTRS{bDeviceClass}=="ef"
ATTRS{bDeviceProtocol}=="01"
ATTRS{bDeviceSubClass}=="02"
ATTRS{bMaxPacketSize®}=="64"
ATTRS{bMaxPower}=="200mA"
ATTRS{bNumConfigurations}=="
ATTRS{bNumInterfaces}==" 2"
ATTRS{bcdDevice}=="1001"
ATTRS{bmAttributes}=="88"
ATTRS{busnum}=="1"
ATTRS{configuration}==""
ATTRS{devnum}=="4"
ATTRS{devpath}=="6"
ATTRS{idProduct}=="3822"
ATTRS{idVendor}=="058f"
ATTRS{1ltm_capable}=="no"
ATTRS{maxchild}=="0"

udev rules ItY HE 2 0|F o & webcam.rules L&

tetra@tetra:~S cd fetcfudev/rules.d/
tetra@tetra: /etc/udev/rules.d$ sudo gedit webcam.rules I

$ cd /etc/udev/rules.d

$ sudo gedit webcam.rules




HYULIM
ofZfer 20| 215 F7t

webcam.rules

KERNEL=="video*", GROUP="video",ATTRS{idVendor}=="058f", ATTRS{idProduct}=="3822",ATTR{index}=="0", SYMLINK+="cam_rear"

KERNEL=="video*", GROUP="video", ATTRS{idVendor}=="058f",
ATTRS{idProduct}=="3822", ATTR{index}=="0", SYMLINK+="cam_rear"

g

ot

-ATTR{index}, ATTR{idPoroduct}, ATTR{idVendor} 225 usb ME0f| %A AU st

5-6-2 IMU X

usb rule A8t OFEEZLX| 2 || /dev E 0| &8H0] &K
CrW=-rwW===- dialout
Crw-rw=---- dialout T
CrW-rw-rw- dialout 188, 0
root 10, 60
root 10, 239
root 10, 223

Jo
ro

ttyss
ttysSo
ttyusBe
udmabuf
uhid
uinput

4
4

B A O N Y

looking at parent device '/devices/pci0000:00/0000:00:14.0/usb1/1-8':
KERNELS=="1-8"
SUBSYSTEMS=="usb"
DRIVERS=="usb"
ATTRS{authorized}=="1"
ATTRS{avoid_reset_quirk}=="0"
ATTRS{bConfigurationvalue}=="1"
ATTRS{bDeviceClass}=="00"
ATTRS{bDeviceProtocol}=="00"
ATTRS{bDeviceSubClass}=="00"
ATTRS{bMaxPacketSize0}=="64"
ATTRS{bMaxPower}=="100mA"
ATTRS{bNumConfigurations}=="1"
ATTRS{bNumInterfaces}==" 1"
ATTRS{bcdDevice}=="0100"
ATTRS{bmAttributes}=="80"
ATTRS{busnum}=="1"
ATTRS{configuration}==""
ATTRS{devnum}=="4"
ATTRS{devpath} "
ATTRS{idProduc
ATTRS{idVendor}=="10c4"
ATTRS{ltm_capable}=="no"
ATTRS{manufacturer}=="Silicon Labs"”
ATTRS{maxchild}=="0"
ATTRS{product}=="CP2102 USB to UART Bridge Controller"
ATTRS{quirks}=="0x0"
ATTRS{removable}=="removable”
ATTRS{rx lanes}=="1"
ATTRS{serial}=="0001"
ATTRS{speedj=="12"
ATTRS{tx_lanes}=="1'
ATTRS{urbnum} 13151339"
ATTRS{version}==" 1.10"

fjo
=
X

udev rules It AZZ 0|Z o+ F IMU.rules It
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tetra@tetra:~5 cd Jetcfudev/rules.d/f
tetra@tetra: fetc/udev/rules.d$ sudo gedit IMU.rules I

IMU.rules

KERNEL=="ttyUSB*", ATTRS{idVendor}=="10c4", ATTRS{idProduct}=="ea60", ATTRS{serial}=="0001",
MODE:="0666", GROUP:="dialout", SYMLINK+="IMU"

X—I N

o

ot

-ATTR({serial}, ATTR{idPoroduct}, ATTR{idVendor} 225 usb HE0f| %A U= st

- ttyUSB HoHHEE
tetra@tetra:~S$ sudo usermod -a -G dialout SUSER

$ sudo usermod -a -G dialout $USER

- N = HOld &0f sudo service udev restart & 3t & PC £ X E tH MHO| etz &

Xbashrc
OpX|2fe = ROS &4 478 Y2 X522 HOHLEFF7| 25+0] bashre I}
i

=
tetra@tetra:~$ ge

ne
3
0%
o
1]
fo
o

$ getdit ~/.bashrc

bashrc It 0| Ha|™ g OtX|2toj| Ofzfet Z 0| IP 2t path & 29l 310§ MASTER_URI, HOSTNAME IP &
PCOff A 478 SHioF 2

# You may want to put all your additions into a separate file like
# ~/.bash_aliases, instead of adding them here directly.
# See fusr/share/doc/bash-doc/examples in the bash-doc package.

if [ -f ~f.bash_aliases ]; then
. ~f.bash_aliases
fi

# enable programmable completion features (you don't need to enable
# this, if it's already enabled in /etc/bash.bashrc and /etc/profile
# sources fetc/bash.bashrc).
if ! shopt -oq posix; then
if [ -f fusr/share/bash-completion/bash_completion ]; then
. Jusr/share/bash-completion/bash_completion
elif [ -f fetc/bash_completion ]; then
. Jetc/bash_completion
fi
fi

export ROS N CE=TE2118002
export RO I=http://192.168.20.90:11311
export ROS_HOSTNAME=192.168.20.90

source fopt/ros/melodic/setup.bash
source ~/cartographer_ws/install_isolated/setup.sh
source ~/catkin_ws/devel/setup.bash

sh ¥ Tabwidth:8 ~ Ln 120. Col 22 > INS

XMZE = ™3t bashrc LS HE

tetra@tetra:~$ source ~/.bashrc

$ source ~/.bashrc
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HYUI_IM ) NETWORKS

Chapter 6. SLAM

6-1. Node M3

TETRA-DS & 2tHE 7|2 Node £ £ &SH7| ?I510] configuration launch It
roslaunch tetraDS_2dnav tetra_configuration.launch

roslaunch tetraDS_2dnav tetra_configuration.launch

cartographer £ O|&3}0] St X| =& 2Hd5}7| 28t mapping launch It A &4
tetra@tetra:~5 roslaunch tetraDS 2dnav cartographer_ mapping.launch

roslaunch tetraDS_2dnav cartographer_mapping.launch

HMAIM O 2 Alshn

File Panels Help

T oot #2 2t HO| LIEHLHA &

fyinteract | G Move Camera [ Iselect < FocusCamera == Measure .~ 2DPoseEstimate . 2DNavGoal @ PublshPoint ¥ = &

£ oisplays

» @ Global Options
» ¥ CGlobal Status: Ok
» @ Grid

» W TF v
b i, RobotModel
» P2 Map
« @ submaps
» ¥ status: Ok
Topic JTE2118002/5...
Unreliable
Jsubmap_query
TE2118002/b...
v
1
’
v
» v
’
Marker Topic TE2118002/...
Queue Size 100

Namespaces

R HGA 2RO £ 5 w2 285 =W 230 mat 0jn2yo| B /XA
= ol

SO0 Z = 7| WZ0 mapping AlMl= =& THD| 510 mapping = 3H0F
0.3

6-2. JoyStick =%}
ZRO|AElS 22510 = 2hA0)| CHSHY mapping Al%

ot

AL
T AR
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1) MEEZHE: 2(TT) / SHET)

2) AL =R ZHEEH) / R(REH)

) YHE: M £ESt ++

4) AHE: d =g -

5) BHE: 4 £E37F ++

6) XHlE: & HELA -

7) LTHE: STAH O[] = H AR

8) LBH&: ST AH| 0| M1to| 7 '%Ef

9) RBH|=: AR Tag Landmark &

10) ZEMEAQX]: &H'DE E|01 A0fofet.

6-3. LandMark S5

Navigation(At&F )0l Al ST AE| 0] M, Z4H|0|0] =F Al AR Tag & &3l TETRA 2| #IX|2ZS
g &= o, YXIEHE 57| 26l Mapping Al Landmark & S&3lf F0{0F &
Mapping & AR Tag &

QIASEA T|™ Of2f et 20| TF(ar_marker_ID)7F &1, &
HES +2™ Landmark £ & & %= ¢

A
= T M

Ojo

Fage-out aistance
» ¥ PointCloud2
» $° Trajectories
» %% Landmark Poses
» ¥* Constraints
v @ Marker

» v Status: Ok

ar_marker_0

ZO|AERB HES

=] Landmark & MESHA & RVIZ 2tHO|A ZF A
LEEFLEA E
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*S 23t Landmark list = /home/tetra/LANDMARK Of| X% =l

6-4. X| = X%

Mapping 2t& = 24X =8 X &SH7| 28l service 2F

e ton o0

Bt | Gmotmes it oo e B £ Sawsd hane =6

rosrun rqt_service_caller rqt_service_caller

rqt_service_caller &0f|A{ Ot2jet 20| 2t E FE22 S85l0] 2= 7t MHASE <0l

rqt_service_caller__ServiceCaller - rqt

[ service Caller D@ -0
& | service [TE2118002/ar_track_alvar/get_loggers [E < call
Request
Topic Type Expression

JTE2118002/ar_track_alvar/get_loggers roscpp/GetLoggersRequest

Response
Field Type Value
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MH[AZE 0| M savemap_cmd & M EH

- /TE2118002/joint_state_publisher/get_loggers -

> service Calld /TE2118002/joint_state_publisher/set_logger_level D/2@ - o
.| /TE2118002/joy_node/get_loggers
C | service JTE2118002/joy_node/set_logger_level Lo
Seuer | /TE2118002/landmarklist_cmd
T°"/E:E21 150, /TE2118002/1ed_cmd
/TE2118002/ledtoggle_cmd
/TE2118002/locationlist_cmd
JTE2118002/log_cmd
/TE2118002/maplist_cmd
Response | /TE2118002/mapping_cmd
Field | /TE2118002/navigation_cmd {

| /TE2118002/nodekill_cmd ‘
JTE2118002/read_metrics
/TE2118002/robot_state_publisher/get_loggers
JTE2118002/robot_state_publisher/set_logger_level

| /TE2118002/rqt_gui_py_node_15333/get_loggers
/TE2118002/rqt_gui_py_node_15333/set_logger_level
JTE2118002/rviz/get_loggers
JTE2118002/rviz/reload_shaders
/TE2118002/rviz/set_logger_level
JTE211 8002/savemap_cmkd
JTE2118002/servo_cmd
/TE2118002/setinitpose_cmd
JTE2118002/setlocation_cmd
/TE2118002/setspeed_cmd
JTE2118002/sick_tim571_2050101/get_loggers

H
mjo

|

n|c
mju
Ju
Ot
ke
Rl
oz
Ot
=
Pal
_c')_|.
rir
o
ol
ke
0x
4o
O
o
T
rim
mju
HIL!

Expression £&22| HEA|=

[>service Caller D@ -0
@ | service /TE2118002/savemap_cmd v || Jcal
Request
Topic Type Expression
~ /TE2118002/savemap_cmd tetraDS_service/setsavemapRequest

map _name string office
Response
Field Type Value

K| 274 MEEl= E2+£ /home/tetra/catkin_ws/tetraDS_2dnav/maps O A & &
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Chapter 7. Navigation

7-1. Node &8l

TETRA-DS 2F ZHAEl 7|2 Node 22 AA5H7| 213+ configuration launch DA
tetra@tetra:~$ roslaunch tetraDS_2dnav tetra_configuration.launch

$ roslaunch tetraDS_2dnav tetra_configuration.launch

TETRA-DS € At2FASH7| {2 launch LA M

tetra@tetra:~5 roslaunch tetraDS 2dnav move base tetra.launch

$ roslaunch tetraDS_2dnav move_base_tetra.launch

Ot Z2 RVIZ 2} HO| LIEfLIH YoM 2 dll e AL|C

Eile panels Help

4P MoveCamera  (M)interact [ ISelect .~ 20 PoseEstimate .~ 20 Nav Goal Measure @ Publishpoint  J CreateRestic & = &

|2 Displays

| » @ Global Options.
|» ¥ Global Status: Ok
| crid

¥ #h RobotModel
[

|» B scan
|» @@ uttrasonic
|» @ rGBD

3 aumpﬂ Hit
s P2

I ::,m b | May p v
»[;L al Maj
» % Am(Wan(lcSwum

v
» v Status: Ok

Marker Topic [TE2118...
Queue Size 100
~ Namespaces
marker_0 v
marker_7 v
v

marker_8

Add

Fo|Argt
*TETRA-DS5& ST 2H|0| M0 =Z K0 = HEHO{OF &
*M¥a= M= tetra_configuration launch T} 0| M3 E|1 Z0f| cartographer mapping launch

EL = move_base_tetra launch 7} 4% £|ojof &t
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7-2. 9%l O] =

7-2-1 2D Nav Goal
RVIZ StHO| M AEEC| 2D Nav Goal 2 28 = |lSt= X0 OtAE EfI5HH
S =R X| 2 TETRA 7} O|=3}A ZlL|Ct.

Eile Panels Help g ‘\\
/
4 Move Camera  (Mnterat  [JSelet .~ 20 PoseEstimate .~ 20 \

» @ Global Options

7-2-2 Joystick AtE

ZO|AEIZ 22/0] TETRA
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7-2-3 MH|2~ 2 &

rqt service caller & &

SIMEE 52] MH|A 22 2ol

=]
Service Caller D@ - o
&' | service /TE2118002/ar_track_alvar/get_loggers ]} < call
Request

Topic Type Expression

JTE2118002/ar_track_alvar/get_loggers roscpp/GetLoggersRequest

Response
Field Type Value

ANH|AZE0| A goto_cmd 2 2

_ /TE2118002/depthimage_to_laserscan2/set_logger_level _

[>service Calle /TE2118002/depthimage to laserscan2/set_parameters D@ -0
@ | service | /TE2118002/docking_Stop & call
Request /TE2118002/docking_cmd
Topic /TE2118002/getinfo_cmd

/TE21180 fTE2118002/getlocation_cmd

/TE2118002/global_localization

/TE2118002/goto_cmd2

/TE2118002/gotocancel_cmd

/TE2118002/joint_state_publisher/get_loggers

/TE2118002/joint_state_publisher/set_logger_level

/TE2118002/joy_node/get_loggers

Response
H /TE2118002/joy_nodefset_logger_level

Field

Expression Off AH 0| & o 2|X| 7| = call HES SEI5HH =T siE X2 0| 5¢

rqt_service_caller__ServiceCaller - rgt (x ]

|>service Caller D@ -0
' | service /TE2118002/goto_cmd - Jcall
Request
Topic Type Expression

+ /TE2118002/goto_cmd tetraDS_service/gotolocationRequest
Location string LOCATION1

Response

Field Type Value
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7-3. f1% M

QX 0| & = sl YK E XS0 A 2 [ setlocation_cmd MH|AE D E5H0 Mg 4= AL CH

St HE =0 MH|ASE 20l

>Service Caller D@ - O
& | Service | /TE2118002/ar_track_alvar/get_loggers l\\) < Call
Request
Topic Type Expression

JTE2118002/ar_track_alvar/get_loggers roscpp/GetLoggersRequest

Response
Field Type Value

AN H|AFE 0| A] setlocation_cmd 2 Ef

_ /TE2118002/rviz/reload_shaders _

[=service Calle /TE2118002/rviz/set_logger_level D@ -0
@ | service | /TE2118002/savemap_cmd J call
Request /TE2118002/servo_cmd
Topic JTE2118002/set_map
/TE21180| /TE2118002/setinitpose_cmd
/TE2118002/setlocation_cmd 3

/TE2118002/setspeed_cmd
/TE2118002/sick_tim571_2050101/get_loggers
/TE2118002/sick_tim571_2050101/set_logger_level
JTE2118002/sick_tim571_2050101/set_parameters
/TE2118002/sloptime_cmd

fTE2118002/static_map

REETERED Hrev11ennd rakranclnar lannare

Expression Of| X &5t A} 5= O| & 7| ¥ = call HEEE

rqt_service_caller__ServiceCaller - rqt [ -]

[>>service Caller D@ -0
€' | service | /TE2118002/setlocation_cmd - J call
Request
Topic Type Expression

hd i EZ‘MEOOZiseI:ln(ation cmd tetraDS seNiceisettocationneiuest
Location string LOCATION1

Response

Field Type value

* QK| It Y =2 /home/tetra/DATA Off X & &l L|Ct
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MEE XS D5 oIS D A S If MH|ASE

— 17

JTE2118002/depthimage_to_laserscan2/set_parameters
JTE2118002/docking_Stop
- . JTE2118002/docking_cmd
©|service | +e2118002/Followme_cmd

[~service Calle

L | /TE2118002/getinfo_cmd

TO";;EN 750 /TE2118002/getlocation_cmd
JTE2118002/global_localization
JTE2118002/goto_cmd
JTE2118002/goto_cmd2
JTE2118002/gotocancel_cmd

Response JTE2118002/joint_state_publisher/get_loggers

Field | JTE2118002/joint_state_publisher/set_logger_level

| /TE2118002/joy_node/get_loggers
JTE2118002/joy_node/set_logger_level
JTE2118002/landmarklist_cmd
JTE2118002/led_cmd
JTE2118002/ledtoggle_cmd
JTE2118002/locationlist_cmd k

() JTE2118002/log_cmd
JTE2118002/map_server/get_loggers

Ol M locationlist_cmd 41 E4

Call HE 2 = 25t Response & 0f| X &= @ X| 7|2} 5= 0| LIEtE

rqt_service_caller__ServiceCaller - rgt

[>service Caller
& | service /TE2118002/locationlist_cmd

Request
Topic Type Expression
JTE2118002/locationlist_cmd tetraDS_service/getlocationlistRequest

Response

Field Type Value

-/ tetraDs_service/getlocationlistResponse
list_num int32 4
location_name  string[] ['POINT1', 'CONVEYOR2', "CONVEYOR1', 'HOME']
command_Result bool True
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7-4. 1K 27

7-4-1 2D Pose Estimate

X E +522 275t H2 BR0= SEO RAX|St 2D Pose Estimate’ HHES ST =
map SO A 2R 220 X0 =t 25 = 2RSS 2 SMotdHE Yol = /X2 0|5

= 285t ELICh

File Panels Help

L3 Displays

» & Global Options

7-4-2 MH|A 5

MHIA ZEE /X E EFSIIX 2 0]l = rgt service caller 2o Z

rosrun rqt_service_caller rqt_service_caller

rqt_service_caller__ServiceCaller - rqt

(> Service Caller Dii@ -0
& | service /TE2118002/ar_track_alvar/get_loggers [} < call
Request
Topic Type Expression

JTE2118002/ar_track_alvar/get_loggers roscpp/GetLoggersRequest

Response
Field Type Value
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SIMEES 52| MHAZE 20l

=]
> Service Caller D@ -0
' | service /TE2118002/ar_track_alvar/get_loggers T & call
Request
Topic Type Expression

JTE2118002/ar_track_alvar/get_loggers roscpp/GetLoggersRequest

Response
Field Type Value

setinitpose_cmd 41 Ef
- /TE2118002/request_nomotion_update -
D Sarvice calld /TE2118002/robot_state_publisher/get_loggers 5@ - 0

JTE2118002/robot_state_publisher/set_logger_level

o r
© | service /TE2118002/rqt_qui_py_node_7615/get_loggers o call

Request | /TE2118002/rqt_gui_py_node_7615/set_logger_level
T°p/i:Ez1 o /TE2118002/rviz/get_loggers
/TE2118002/rviz/reload_shaders
JTE2118002/rviz/set_logger_level
/TE2118002/savemap_cmd
/TE2118002/servo_cmd
Response | /TE2118002/set_map
Field /TE2118002/setinitpose_cmd A

| /TE2118002/setlocation_cmd
JTE2118002/setspeed_cmd
/TE2118002/sick_tim571_2050101/get_loggers
/TE2118002/sick_tim571_2050101/set_logger_level

| /TE2118002/sick_tim571_2050101/set_parameters

/TE2118002/sloptime_cmd

Call HES SEoHH X2 F 2 2Al

rqt_service_caller__ServiceCaller - rqt

I>Service Caller

& | service /TE2118002/setinitpose_cmd -
Request

Topic Type Expression

JTE2118002/setinitpose_cmd tetraDS_service/setinitposeRequest

.. Inf

-
v
5 Sh
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Chapter 8. ROS

8-1. TETRA-DSV ROS Service

service name | Input Output Description
float32 x
float32 y
float32 z
getlocation_cmd float32 gx 2RO oXf YAXFEGOIH 2ol HY.
- float32 qy *2lHoE = X YA EMER)QE HE L A@)7t 4.
float32 qz
float32 qw
bool result
float32 x
float32 y
float32 z 2RO MY/UX ol HH
goto_cmd string location name float32 gx *UHoR NMEE AXEAMD)0ES TS
- float32 qy * BlHOoRE SEATQL MK O X YAHE, HEL
float32 gz A7) 7t =4
float32 qw
bool result
float32 x
float32 y
float32 z 2xo EFIA ol BH
goto_cmd?2 float32 qgx bool result * Yo = X YEHHSL HELAUNHOIHE &
float32 qy *Z|HeRE SEANIL =4
float32 gz
float32 qw
float32 x
oy 220 HT9IX MY B2
* UEHOZE AMRAKE MY /KO|S(=ZAY) ©
. . . float32 gx R
setlocation_cmd string location name S
float32 qy o N _
*2|Ho2 = SEANQ ALK X YZEE, HELY
float32 qz o147t 241
float32 qw
bool result
AGE o SEX Eol X =ntd M HE
savemap_cmd string map name bool result *UHOZE MY X=2 O|S(EAE) TS
*Z|HeR = EAL 4L
int32 battery ERO| JEHE =0l HY
int32 Error_code * 2lEHOo 2= HiEZ| ¥, Of2{ZE, H|A™EX|ALX|
int32 EMG M3, HHK I, STAE M3, SEHZETF 4
getinfo_cmd int32 bumper CEL O E= o2 O/ Al o2 2lE
int32 charging . &2 E(running_mode) &Y
int32 running_mode O 7| 24Ef 1:2EXE Y BE 2 XEFH 2
bool result c
int32 list_num 250| M= WaypointY &2 E0lHH
locationlist_cmd string[] location_name * B|HO 2 & Waypoint2| & 7H=2t 2H2+2| Waypoint
bool result O|S(ZXAHY) HIE =4
delete_location_ , , 29| M E WaypointAH |
string location name bool result
cmd * YHOE WaypointO| E(EXHE)2 HS
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*2[HoRE AFOE Aapt 44

maplist_cmd

bool mapping

bool result

'/home/tetra/catkin_ws/src/tetraDS_2dnav/maps 42
off MEE map™ERQl HY

*2EHORE map2l B 442t 2240l mapOlS(2Xt
%) B A

* pgm SHEXIE Z A

mapping_cmd

bool mapping

bool result

cartographergE 0|83t X =2 7|52 2&S= B

24
=]

* *
o
rmo
|o
Hu Hu
rr rir
fot
M
NI
)

*
10
=
0ot
_?!_
Mo
M
o2t
N
orr
o
for
M
ofM
o

M, nodekill&

navigation_cmd

string map name

bool result

2
b I
1>
0%
iy
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oot

b

10
>
1o
I
0%
N
or
fjo
> foF
W
Ot
rir
o
o

TS HAIZ map2| 0|52 TS,
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e
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Rl
lo
>
o%
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ox
N
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o
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t
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o
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o
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o
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T

nodekill_cmd

bool kill

bool result

*

HOZ = trueE M35

*
e

rm o
lo
Hu
rir
fo
M
!
=1}
4
=

delete_map_cm
d

string map name

bool result

oA
12 o
rn
oy
Ral
1
i
Rl
4o
Ir
ol
o

|0
- Hu

oo

rirrir

*
AL

Al
T

turnon_cmd

int32 ID
int32 light accel
int32 led brightness

bool result

hu
M
=2
o
I
o

LED On/Off MO 3.
LEDS| ID, OnO|Z|l& Zk&5A|ZE OnAlQ|

*
o
=
|o
tu
rir

Mt
il
lo
Hu
rir
fo
Mt
!
[
4
>

led_cmd

int32 ID

bool result

]
b
=2
2
Ly
il

AHALEl LED On/Off |

HOZ = LEDO| ID M&. (1: &, 2: 2, 3: TH2O0n,

<2
ol=}
o

*
B2

»

M
il
lo
HuU
rr
fot
M
iy
1]
4
r=

ledtoggle_cmd

int32 light accel
int32 led high brightness

int32 light decel
int32 led lowbrightness

bool result
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*
T
]
lo
Hu
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SEZD .

gotocancel_cmd

string location name

bool result

* *
Hu
Mt IO i
lo |4
o]
o i I
O.I.
rrorr T
s
o
ofn
B
0F
o

setspeed_cmd

float32 speed

float32 set vel

bool result

.
>
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o
L
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I
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o
rir
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servo_cmd

int32 data

bool result

Hu
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docking_cmd

int32 id
int32 data

bool result
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docking_stop

ER0 ZSTAHO|HMO| dockings A e ZHE EX|
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HERO MEEN AEKEE 022 T

virtual_obstacle_

cmd

int32 list_count
int32 mode
float32[] x
float32[] y
float32[] z

bool result

- list_count: 7+t &/ 04 E 2 7=

- mode: YOHEL| HEHE Fots B (1: B E= ¥,
2: M, 39 Ch2ts)

- form_x: 042 2| XEtE.

- form_y: ZO0HZ2| Y&t &,

- form_x: modeZt 12! & EfO M S E4t0| 0 CH 2 H
Aol X &2 2|0|5tH, 3 0|2/0l= BF 002 ALE

= &=
*EYHORESEZAIE TS

X TIEE amcl_pose2| ZHE7|EO|H, THlE mEHe|
ol

O.

X OMHIA ALY OfA|

- 2% O8I Zo| 28 M| X|205mAto]| =2 ¥
21,2 3mX|Ho| SILiY MMdst HQ

* list_count: 3

* mode: 1

* form_x: [1.0, 2.0, 3.0]
* form_y: [0.0, 0.0, 0.0]
* form_z: [0.5, 0.5, 0.5]

landmarklist_cm

int32 list_.num

string[] landmark_name

Z220| MAE Landmarke| & 2|AE 29I

[e] o = o
- YEe gim 5 I

* list_num: Landmark®™& & 7=

d bool result * landmark_name: LandmarkO| S (At E) B A1
* command_Result: & S =70t
B89 MHE LandmarkdE AHH|
delete_landmark * YHOE Landmark@E7t MYE text filed S 8
string landmark name bool result

_cmd

(Ol: marker_0 -> 0 landmark)

*2HOZE ARG R At 4

setinitpose_cmd

int8 marker_id
float64 x
float64 y
float64 z
float64 qz
flaot64 qw

bool result

QIX| & AA

g =3
B2 QI AR Tag 7t AIME|R ZHOE T AR

int8 Output0
int8 Output1
int8 Output2
int8 Output3

TETRA-DS50] LHEE  GPIO2l 7|52Z2AM Digital
Output 87 X{22 7§ On/OffMOiE == A= 7ls.
o

=
* o= Z+2to| Digital Outputd] 12 YHSIH On,

output_cmd . bool command_Result

int8 Output4 ° N

. 02 Y HSHHOff

e Output> CEL1EE 0 B 2feof B

int8 Output6

int8 Output?

bool on TETRA-DS50 XA El LocattionE& Patroldte= 7| 5.

patrol_cmd bool command_Result

int32 list_count

k
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string[] location_name

on: Patrol®| M3} O (Trues enable, False=
disable

list_count: location2| 7§%=

Jlocation_name: location2XtE S E2 I .

Ol Al) P12} P2E Patroldtd 42 A2 on2 True,
list_count=2, location_name2['P1'/P2'1S2 U™

EYoRL SEEWE AE.

gotoconveyor_c

md

stringLocation
int32 id

int32 movement

bool command_Result

(Conveyor®/X|0fl= X|HEl AR _tag ID7t 2A0{Of Bh
U

. Location: Conveyor®|X| 0| §& A&t =4t

. id: ConveyorOf S£tE AR _tag ID #=

. movement: loading or unloading®| A& (0: nomal,
1: Loading, 2: Unloading)

= S =S
*EH g E Z0E 2/H

loadingcheck_se

rvice_cmd

bool command_Result

TETRA-DS57} Conveyor0| Docking®t® LoadingS et
EY=XE &5t &4

*Z8O2 |oading2tROEE 2|H.

unloadingcheck

_service_cmd

bool command_Result

TETRA-DS57} Conveyor0ll Dockingdt0{ Unloading=
AZY=AIE &2lst=

* Z8O 2 Unloading2t2 0| £ 5 2|H.

savemark_cmd

bool command_Result

TETRA-DS52| Mapping Mode®| A Bt AFE0O| 7H5EHL
ch.
* oY MHIAE ZESIH, &0IE AR tag IDE XME T

L Ch

deletedataall_c
md

bool command_Result

TETRA-DS52| Map, Location, Landmark Datas=
= AMHigL o,

*oig MH|AE 2 EGHH,
/homey/tetra/catkin_ws/src/tetraDS_2dnav/maps/ 42
o &= Map data?t

/home/tetra/DATA/ BZ20| A+ Location data,
/home/tetra/LANDMARK/  ZE0| Q= Landmark
dataE 25 AASL|CL

CAL_cmd

bool command_Result

o

Conveyor0i| E%tEl |oadcell®| CallibrationS AA|
Lich

* o g TESH MEj0| RAHE 0.0kg2E HHY
Lich

* o ghee 2700 BHHEE S ESHEH ROMO| HEE

LI C

-

Auto_Move_cm
d

int32 start

bool command_Result

TETRAZ| Conveyor At&ZZE 7|5 e=iLCH

* startE Loading or Unloadingg® Start/Stopdt= M8
Y LIC}.

. start: 0 --> Loading or Unloading Stop

. start: 1 --> Loading or Unloading Strat

Manual_Move_c
md

int32 mode

bool command_Result

TETRAQ| Conveyor =&X%t 7|5 T L|Ct

(==
* modeOf| &= SZF 8t5H0|| CHoF HAHZHE ESHL|CH

— ©T1 oo — HA

. mode: 0 --> ConveyordX|
. mode: 1 --> Unloading &%f

Al
o =2
. mode: 2 --> Loading & A,

param_read_cm
d

int32 num

int32 data

bool command_Result

TETRA-DS5 Motor DriveZt# Parameter| 97| &=
YLt

* Input: numOi|& Parameteri= & A BtL|Ct (0~30
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B IR
* Output:

. dataOfl = 8ilZ} Parameter1= 2| |O|E 0| 2|HEl
LICt.

. command_Resulte S &£Z1t7}
oF HWe| #Hgo| gle o siE 72 Af%?ffxl ORA|
2.

TETRA-DS5 Motor DriveZt# Parameter| 7| &=
At

* Input:
. numOll= ParameterSE UTL|CE (0~30E 7t
param_write_cm | int32 num bool command Result )
d int32 data - . dataOll = Si{S Parameter#= 0 &% 712 YT
LIct.
* Output: command_Resulte =& Z 147} 2| HE Lot
CF HWel #Z0| gl o T 7152 AFESHA| OtA|
.
TETRA-DS5 Motor DriveZt® S 2 E Bt oF=2iL
=
mode_change_c | . * Input: modeZt 19l &2 Position Mode, 02! &%
int32 mode bool command_Result

md

Velocity Mode & LIC}. (7|2 0)
* Qutput: command_Results S Z=Z 147} E| HELIC
B XTI 75U R EHAO AHESHR

linear_move_cm
d

int32 linear_position

bool command_Result

TETRA-DS5 Motor DriveZ® /2%l S5 gL
=

* Input: linear_positionOf /x| 2t UFLICE (1m
£ 0|8 Z2 100002 23)

* Qutput: command_Results S &Z147F 2| = Lot
CH X£7|4H 715U 2 HHAO| AHESIA| & LCE

angular_move_c
md

int32 Angular_degree

bool command_Result

TETRA-DS5 Motor Drive2t# Zl/2%|H 2t gL
ch.

* Input: Angular_degree0i| 2T 2= Zf2 YetLCh
(Q0EE 2T 42 90002 L)

* Output: command_Resultes 2= Z1t7t 2| E L T}
o Z7|88E 7152 HHAIO AESHR| f&LCH

pose_estimate_c

md

float64
estimate_position_x
float64
estimate_position_y
float64
estimate_position_z
float64
estimate_orientation_x
float64
estimate_orientation_y
float64
estimate_orientation_z
float64

estimate_orientation_w

bool command_Result

RVIZO| Q= 2D Pose EstimateE AMH|AZ SES =

UL F 2o gL,
* Input: XS 0|52 X} Sh= K| AHA| HO|H
* Qutput: == 21}
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8-2. TETRA-DSV ROS TOPIC

Topic name Message Type Description
odom nav_msgs/Odometry 28 7|F9 position YE 2} orientation Y&,
MLzt 45 E FH,
amcl_pose geometry_msgs/PoseWithCovarianceStam | S&24t0F &7H WOA 229 FFE EX
ped X =4 7|&9 2& position Y ELt orientation HE.
joy sensor_msgs/Joy ZO|AE Lo Chet 2B HEFE, (B, ZO|AE
20| AZS M Update)
PoseRest std_msgs/Int32 data 7t 10|&|™, 2£9| Odometry 7t 25 022
2lAL EIM Fols 022 HHEF)
X7 ZE2OY A A ZHAHOIM gt A
rs=sE &
cmd_vel geometry_msgs/Twist ERO MEEop A&7 3= FE.
(Navigation &%} A| Update &)
accel_vel std_msgs/Int32 FO|l UL BRI ANUE FE IS2EA
FAHYS0 g2 & = USUCL
Servo_ON std_msgs/Int32 Z220| DH ™A On/Off HE.

(Data 7t 10| On, 20| Off, 00| OFX| 2t & EY
i)

tetra_battery

std_msgs/Int32

EX HiEZ &
0~1007}+X| 2| HYE{2| 82 %7} Update &

docking_status

std_msgs/Int32

2R SHAHO|M 7to| = HEHE HA

1: Nomal &EH.

2: 20| thXtet ZTAH| 0|49 thXpIt HEE
SHER.

3 EHEE AR T FHS ARG HH.

4: Error 7F ‘2=l HEL.

5 50| = L.

emg_state

std_msgs/Int32

2RO ZEE B&EX A20%X|2| On/Off HEf FE.

bumper_data

std_msgs/Int32

B8 Mo EEE HmAR X2 On/Off HEf HE.
1: MUY On
2: HI 4™ Off

bumper_pointcloud

sensor_msgs/PointCloud2

EX o] FHE "I AKX On/Off HEHE

|
Pointcloud2 HIO|H 2 H=tot Z&

move_base/result

move_base_msgs/MoveBaseActionResult

ER09| Navigation SZ{0i| CHEH &fEf HA|
status: &Ef'E BTt 2|H
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text: JEi €Y (B E EXHY)

move_base/TebLocalPlanner
ROS/global_plan

nav_msgs/Path

AHE)

move_base/TebLocalpanner
ROS/local_plan

nav_msgs/Path

ZX Navigation 22 72| (A3t SH 2 ALE)

move_base/TebLocalPlanner
ROS/obstacles

costmap_converter/ObstacleArrayMsg

Yoz gEHMS EH

Ultrasonic_D_L

sensor_msgs/Range

E2XO| zHx StHof YEE =5Tk A HOolH
)

Ultrasonic_D_R sensor_msgs/Range ERO| 2F Strto| YEE Z20F MM Hjo|H
(Et2lE m)

Ultrasonic_R_L sensor_msgs/Range ERO| =it X0 YEE X2+ MM OO0l
(Bl m)

Ultrasonic_R_R sensor_msgs/Range BERO| 58t X0 YEE X320+ MA OO0l
(ZH= m)

range_points_DL

sensor_msgs/PointCloud?2

2RO xt= otEtof YAE =ZTo] et range

data £ PointCloud2 data 2 g%t

range_points_RL

sensor_msgs/PointCloud?2

Hu
i
10
Ho
A4
Ot
i
2
0l
)
o
Pt
dlo
_F_I
=2
i’
rot
]
>
«Q
(0]

range_points_RR

sensor_msgs/PointCloud?2

2RO =4 250 YAE =ZTH0| et range

range_points_DR

sensor_msgs/PointCloud?2

map

nav_msgs/OccupancyGrid

docking_progress

std_msgs/Int32

c 2H|O| AX[TER] AT
AR =

O Ul A W N =
Pl
=
=2
(]
rot
H H
0

ar_pose_marker

ar_track_alvar_msgs/AlvarMarkers

A=E ar tag o E= 2E0| ZHE LT

-ar_tag O ID FE, YIX/AN HE

cameral/..

cameraz2/..

TETRA-DS5M & StCH &L/ 20f ZH&HEl 2H240| RGBD-

Camera &3 HE,

depthimage_to_laserscan1/..

depthimage_to_laserscan2/..

TETRA-DS5H & StCH £/ <20f Z&HEl 2H240| RGBD-

Camera 2| Pointcloud §E & Laser scan §E =2
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Batst M.

T

particlecloud

geometry_msgs/PoseArray

ZEOAM X 2E|Sts 2= FFE MEYLICL

scan sensor_msgs/LaserScan SICK TIM5710| M 2535t Laser Scan Data &
LICH

pcl_1 sensor_msgs/LaserScan TETRA 9| M4} SIEH X0 2|X|$H RGBD-
Camera(camera1)2| Point Cloud £ Laser Scan
Data 2 Hghot H2YL|CH

pcl_2 sensor_msgs/LaserScan TETRA 2| M4} StEH 0| |X|$H RGBD-
Camera(camera2)2| Point Cloud & Laser Scan
Data 2 #HgHot HEAL|CE

usb_cam/.. 24 UsSB Ztoj2t 2t e YLt

marker/node visualization_msgs/Marker g SHEX| E(map)&tof 7| El
Landmark(ar_tag)2| HE 7t EAHJASLICt,
X &t Landmark 2| 714~ CHE =3 gl L|C},

gpio_status tetraDS_interface/GPIO TETRA-DS50] LH& =l Digital Input87H2} Digital

Output87H2| AEf HE,
*12 On, 02 Off 2 2|0|&L|Ct,
* GPIO Bt= custom msg & AHEELICE

battery_voltage

data (Float64)

TETRA-DS5 HiE 2[2] M Qf(Voltage)™ £ & L|C}.
* 0.1V CH9{2 2io| YO|o|E EL|ot.

battery_current

data (Float64)

TETRA-DS5 H{E{2|2] M F(Current)d & & L|C}.
*0.1A THR[2 gfo| go|olE &Lt

conveyor_loadcell

data (Float64)

Conveyor 0| LYZHEl Loadcell Ol M Z™ st
weight S 2 L|C}

*0.1Kg tH9|2 YHO|E X, ¥ AltE S
WS YOolE gLt

* Ch 2740| gl MEjE 00~ 03Kg 2tg £

i

SfLct

conveyor_sensor data TETRA Off &2£t=l Conveyor O 27/&F AlA
HEfZLS YO0IE gLt
* data: 0 --> Y7/EF MM 25 Off 2EH.
* data: 1 --> 7 AlA On &HEH.
* data: 2 --> &7 A On AEY.
* data: 3 --> YF/ET WA 25 On HE.
conveyor_movement data(Int32) TETRA Of| H=£HEl Conveyor O SEF AEHZIE

YH0|E g Ct.
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Chapter 9. TETRA DS V 42 #H AMH|A AL 710|E

Jlo

B0
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K-
B
Ho

Fd
Hi

il MH|£], (Mo Y 2R122 F/dELICL

[
M
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oE

Al

> TETRA-DS V 2| 4= X MH|

A LIES

Hof

#HE BE J|s

ER| MH| 2] MH|20|AM 230

pru
—

C}.
2. X|E&g

7o X &
: X = Lol =2 K|

Fxl2e
4. Ej23 OjL|X : X]

3.

15|
i

9-1. TETRA APP &3

o7} &g 2RO Wi-Fi o HZELICL

--> HA > Wi-Fi O

A2 B Mu2 APP & MEEHLCE

I, APPO| AtS2 2 712 2Xof "SEL

EE[H HQ 3tHO| EAELICH
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ol

o
.A._ﬂ
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9-2. APP Oj|QI5}H

FHOIM = SIX 293t X2 3 X do| =25 91X HE, 2RO T HEf7} EAIELICL

olg

APP O

L|Ct.

b ¢ RIXY O Fhxbe 2bn wepw 20| HT YKE oS

s

X

£ Off

sHH 2R 715 2

1 A O
ET}VI\

AALE

= 2R 75 EHE

25 2H On/Off H]

1.

L RO|AE|S AHAL

)

wr

<l
Ki

2|70

=
=

£:0

HEAI X A2 H

3.

_

HES =

oile

o
T

Ao 2R 2Kt 2H 2RO /K|t LHE B

XY HE

A

4.

L ct.

I

220 8% 02 053

=]
—

238 H

5.

#*l 0|5 H

6.
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BA HE

£y

-X

9-2-1. APP H|QI5}H

25 0HA .

A#ix

c=2lHo 2 XYE X 2o|H
Location, Docking, Workstation & S}tLI2]

Eloz MZ

B
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9-2-2. APP H|Ql3}H — 28

mujo
dim

8 X2 0| SA7|7

()

| FF AU

2. 0| 30| AXEH [0]F7EX|] H{E0| g2t .

=agey

v <1 v 7
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9-3. AH

2 HE HA|

A = v 33

A= R #e
AA &
B & F v Y A]
=54

L
Xl 22| : HH X o] 9 M;E%
Ej23 LN : AT HES & am SEE

BRUY: 2R F2 47 YHE BEE

o
&2|sl= slHOe R 0|5
St= EfA3 OjL|X SIHo 2 0|5

i dw b=
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9-3-1. Ad - X| = ojE

B
1. E REJH EUEIH 5 20| ZO|AE HES ZE5}0
E220= 8T XA O|SoHH TS MBSt
2. WO| BYH £2 20| X|LHZ £ Sl HO4S GO
S| > AeMoz EEL T

WA gE R AEAFES AP B7L

3. BE XE 0jgo| A=E|H X & O|FS YHEL|CL
4. A= 0 2= HES HA|SIH X =7t MFELICHL
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navmap
2E420

office0421

newoffice
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X =7t HEE.
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