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2£ 0|590{Q! ROS(Robot Operating System) 1<
SAIA Q2] 24 U 2| =2 (SLAM : Simultaneous localization and mapping) 1
CHE 23T MIME 0[8%t Foi= LA
Q| MME 0|83t 2RIE0|M 15

DC Encoder Motorg 0| &%t #&5 52 A|0f
Accelerometer, Gyroscope MM E 225t 2|5 0]
OIEZ20|EE H|M 28 H70)| 2288 4 YTZ Java 7|EH9| OpenCV £3M A3
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Power
(+5V, +3.3V)

Voltmeter
(ATmeta8L)

Programming <—»

___Intelligent Brain Board |

Vision Driving
Android Tablet

Bluetooth

Sensor Adapter

Sensor Kit

C0O,CO2,NO, Dust
Ozone, VOC, Weather
etc

Sensor Adapter
Compass Sensor
Sensor Connector
Extension Connector

Customer Module

£3 JHaat

[

L L

Z AndroX Studio™

Client USB

Probrammer
(ATmega8u2)

Ultrasonic Sensor Module '

Front LEDs
(White)

Front Ultrasinic
Sensor

Host USB

Host Controller
(MAX3421)

SENS CON

Rear Ultrasinic | | Rear LEDs

Sensor (Red)

Bluetooth
Module

6-Axis Sensor
(Accel+Gyro)

:

Sub-System

(ATmega2560)

Sensor
Controller

(ATmega2560)

Main Controller

Ultrasonic Sensor Module

Photo Sensor
(ST-8L)

=
g O

(%]
=
L
v

Infrared Sensor
(IL-8L,EL-8L)

t — | DC Geared Motors (Encoder)

i Motor Driver
<1 DC Geared Encoder Motors

Voltage Gage

M ® o [ * L-73 *|o/arduinoHello.cpp - Eclipse - oiEs
NG N LR o o
. . — . — . . 52
NrHES - R-BY a0 -E-e-HEEINNF-0-A-®
T = Smart Device (Fastboot Service)
[?5 Project Explorer % =l (] ardumoHello cpp X I & ) T
- = viane 1 = oy I Disconnect -Ye not to
» 55 Arduino_Mega 2560_or Mega ADK 37 ‘dlgualume(Lsnfkey_buf?ér[i]], HIGH); = e
« 5 arduinokiello E o aTne e (LEDlkey_bufferl11], Low);
4 % Binaries ¥ dég;;?sm:e ey_buffer[il], LOW): Control Pannel  [V] Auto Reset Start Reset
3 #ﬁ arduinoHello.elf - [avr/le] 41
4 [p)) Includes 2% } [ BooTLoaoer [ 1™
» € Arduino_Mega_2560_0r Mega AD | 13- yoid recode_key()
» 5 Arduino_Mega_2560_or_Mega AD || 45 [ ke Of 1=
8 arduinoHello ig delay(500); DownloadFies | RAMDISK [ =
» (8 C/AndroXStudio/legacy/arduino/t || 43 while(1){
» |8 C/AndroXStudio/legacy/arduino/t | 49 for(int i = 0; i 1= 7; ++i){ [ ssEm O] =
» (8 C:/AndroXStudio/legacy/arduino/t g? 1f(d;glsaé:§§d(KEv[ 7 [ oama ]| =]
48 leonardo_test 52 }
» (= Release 53
= 54 if(digitalRead(KEY[i])){
4 [g) arduinotiello.cop 55 digitalWirite(LED[i], HIGH): Custom Fle [Emen ] J]
2 arduincHello.h 56 key buffer[pos] =i [ PARTITION NAME | |
@ Kev:intl) 2L
- 58 delay(uo).
@ key_buffer : int[] 59 . S
O T I 2? emz(r italwrite(LED[i], LOW); e !
.posim e1 5 1gitalirite 1], .
@ loopQ : void i | Start |
° play_keyo:vt_)ld_ Bl Problems £ Tasks B Console * | [ Properties [ FrRvware @] R 4 hex| [...]
o recode_key( : void Hex File .
© setup( : void CDT Build Console [arduinoHello] - — | PoRT NUMBER |x:0M3 v|
» [ arduinoHelloh f‘_’f_!ﬂ'f{{_!ffgf
Device: atmega2560
Program: 2134 bytes (0.8% Full)
(.text + .data + .bootloader)
1067 bytes (13 0% Full)
( data + .bss + .noinit ”
< > < >
| writable SmartInsert | 80:1
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LiDAR SmartCAR

Android Tablet Using Camera [++«--scceeeeee-- - SR
(Option)

Sensor Adapter [-eeeeeeemeeerncernenencinieninnenaen.... R :
COMPASS SENSOF ++eereeeeesreermmmeeeneerinneenee..... N :

Extension Connector

Host USB
B type USB

Power Switch

LiDAR |----- - SEC e

Front LED
Infrard Sensor N . BNe.......

LIDAR SmartCAR

Android Tablet Stand

Rear LED

Rear Ultrasonic Sensor
Reset/Power LED

Adapter In/Charger In

Side Ultrasonic Sensor

Voltmeter

Front Ultrasonic Sensor

~

J
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StEHIO] AP

=4
37| 245mm x 380mm x 70mm
e 5Kg
e A+YR0|5, 24 =&
519 A|AEH |9l AEZ2] (Sub-System Main Controller)
HEEY ATmega2560 (Google ADK Platform with Arduino Mega2560)
& 24 16MHz
SeAl o222 256 KB
EFPROM Of| 22 4 KB
SRAM oj| 22 8 KB
ADC 10bit 16Channel
USB SAE HEEY MAX3421E USB 2.0 With SPI Bus
& 5V Sound Pressure Level: 88 dB
£ E41 (Connectivity)
On-Board Bluetooth ( FB155BC)
=REL v2.0+EDR
SPP, A2DP, HSP
231t MIA %|0{£ (Sensor Controller)
HEET ATmegal28
75 24 7.3278MHz
S2fA| g22| 128 KB
EFPROM 0|22 4KB
SRAM Oj| 22 4 KB
Z 3T Tx AN MA4054S (40KHz / 20 Vp-p) 12EA
23T Rx A MA40S4R (40KHz / 20 Vp-p) 12EA
20| MIAEL (Infrared Sensors)
ERee 3mm, 940nm Infrared Emitter Diode 8EA
AT 3mm, Photo Transistor 8EA
6= 22| MM (6-Axis Physical Sensors)
MPU-6050
&L ZH0|2A DI MIA 3-Axis MEMS Gyroscope
3-Axis MEMS Accelerometer
B2E 255 (Motor)
1RB35GM 13Type 1/30 DC12V 2EA
DC 2§
RB35GM 13Type 1/30 DC12V with Encoder 2EA
2E E210|H L298P
C|Z|& 47| (Digital Voltmeter)
HEEY ATmega8
\ HAE 3Digit 7-segment

6 HANBACK ELECTRONICS



LiDAR SmartCAR

¢ At
2724 (Programmer)
USB AEE3 ATmega8U2 16MHz (include bootloader)
(=] [ ES Programed as USB-to-Serial converter with DFU mode

9l QlE{mlo]2

USBSAE USB 2.0 1Port
USB B type Port Micro USB 1Port
SR ILE 2x10 Header 2EA (Power, I2C, UART 2Port, GPIO)

MIA O{THE{(Sensor Adaptor)

35 LRI Ares75¢
3-Axis Electronic Compass
M FHHE 2x25 1.27mm Pitch Header
Sy AUy UART 1Port, GPIO 5EA, Power(3.3v, 5v, 12v)
A (Power)
HiE{ 2| 2/50|2 BE{2| 5200mA (~12.6V)
27| DC12.6V 1.2A HiE{2| 27|
LiIDAR A
m-
Distance Range Meter(m) 0.15-6 White objects
Angular Range Degree n/a 0-360 n/a
Distance Resolution mm n/a :(1)0/50 of the distance n/a :\:I'Zir;:aert\ec:as range*
Angular Resolution Degree n/a <1 n/a 5.5Hz scan rate
Sample Duration Millisecond(ms) n/a 0.5 n/a
Sample Frequency Hz n/a 22000 2010
Typical value is measured when
Scan Rate Hz 1 55 10 LiDAR A1 takes 360 samples per
scan

LIDAR 23 XU 7|} Ar

If the voltage exceeds the max

Scanner system voltage |~ Volt(V) 4.9 5 55 value, it may damage the core.

Scanner system High ripple may cause the core

voltage ripple Millivolt(mV) 20 >0 working failure.
Scanner system Milliampere(mA) 8D 500 600 Underpovyer may cause the
start current startup failure.
TBD 80 100 Sleep mode, 5V input
Scanner system current | Milliampere(mA)
TBD 300 350 Work mode, 5V input
Motor system voltage  Volt(V) 5 5 10 Adjust voltage according to speed
Motor system current | Milliampere(mA) TBD 100 TBD 5Vinput
Weight Gram(g) TBD 190 TBD Weight

J
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22 51| A|AH! OI50| 1 Tof

| AZEgo| A

Arduino £& 71g &4

AndroX Studio™, Arduino IDE, ArduBlock

AMEZ} 2t0|E2{g|

Arduino Private Library by Hanback Electronics

7|5 HIAE Hof

SE/ARH, 230, HolM HIM, LED, STHA HIA, 20|12 HIA,
HEE AM, B, UART/E2FL

SFEA T8t 2 ADLE C|HIO|ARF HBE-SmartCARZE {4 23
221} MAE 0|23 HOIS 31| X8 73
Asd 2R HAE HY0f HIZS &8st A4 2t =Y
oM MME 0|25t 2| F=2 =l
AL, JI4 &, A10|2 HME 0|83 x| A= 28
22 52| A|AE! AVR HLI0f
AVR £& 71t &t CodeVision

7|5 HIAE HeYof

SE/NRY, 230, HolM M, LED, STHA A, 20|12 HIA,
HEE M, B, UART/E 852

A58 22 HAE Beof

o A

EZ2EA J|HlO 2 ADIE C[H}O|AQ HBE-SmartCARZH 22 2%
2SO HIME 0|88 o2 21| A8 2

HI@ _g_ol- }\l.%O|A| Zl-o Zo|'|

.|

2 5t

=2 =

4ol M MIME 0|83 2|H A2 24

AT, JH4E, 20|12 MAMZ 0|83 XY 22 28

22 49| AR HF/AHA T2

ADIE ClHl0|A S8 7Het 842

=

AndroX Studio™

Bl 2tol=ei2

OpenCV for Android

YUV to RGB e, HA7|8 J3{2|, DPAT (8 P42, Ay 14,
E 2| O|Al 01% O|Al 2|0l O
o T, 2 [ PR

ADIE Clbjo|A 2gm2 2

HBE-SmartCAR A Zf 441 & 95k 21 A 2 0f
zen MME 0|25 IS 3|
BlHE 28T A2UA A2 78 2UH
ZHoIM MME 0183t 2/ 22 73 2LH
ARG, 7IEE, 20|22 MME 0|25 2| A2 38 DL|H
Wi-Fi 7|8t ADLE CIHIO|A FAF ALA|ZE 4=41

_||
S
Mo
N
0
o
i
o
T
o
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LiDAR SmartCAR

LiDAR
2QIMS 0|23 HHALE BAZ 2]

EI_

= CHe7
Ciefel C|A| & 2DL 3D HAHE S & N{gqq

12 | 8000 02" | 5

meters Se/s Degree cm Volt

Detection Range  Sample Rate Angular Res. Distance Res. Power Supply

ROS
2% 29 ALY (ROS)2 2 OISY0| (2% ATEQ0| HLS 2
£38 A1 OIS SES101 2402, 591 22 27 A0, 2H1o40% ABse
Ij7|7| T2io} 2 01715 HRE FAAE| 8O MAE HH|AS HBBLICH

o aTr

ot AZELQO XY 3 23)YLICL ROSE
Il 7o, Z2MIA AR dE Y

l—l

SLAM
SAIH 12|22 U A T2HS E5t SLAMS 2233 SOIM AHB3H= IR 015 20| 40| B2H04 0|S512IA

TE = AO T O
FHS A5 S| 2| I WA 912|E 2 E5tE Vs YL

LIDAR SmartCAR 4=

O caMERA €3 LIDAR ULTRASONIC 2 cru
7t HIETOIIM 2282400 R Bz, HE, RUEIs A9 Y FOE2 /IS AU CPUBoard2| ATmega2560 0|
MMYUC 702t ClolEl=2d - 7|EF 222 2US FEotH  zSniE 0|25 ZoiS1e| H2| 25t0] LIDARRCHE MAIE &4
HA|L Ao S AesSo| 2Zu A 2R UA=[01A 7|8e| MM = mpokst|ct. 51, 242 Z8Ho| S2HS AsKEt
Y LASI=H R RE-LICE  YUCh Uct

Data collected by sensors j

(] | =

Shape | Color | Speed | Distance Color || Speed - Shape || Color || Speed -

Android Tablet
Using Camera

Sensor Interface Board |

LIDAR Ieeeeeeseesnnnneneeeees
CPU Board Ieeeeeeeeeeeeeeeeeees

UltraSonic Sensor(12) 1

.............................................. oW SO ......... j
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ROS / SLAM #-55}H

File Panels Help

Mo Comera | frynteract  [jselect 7 2DPoseEstimate 7 DNavGoal =
|
map
0255; 255; 255
30
v
ok
v
v
[scar
v
z )
1
o N
oz Ve
AxisCol a >
1000
z e o
v
y >
4

style
Rendering mode to use, in order of computational complexity.

| add |
| Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

us LE

HBE-SmartCAR Firmware 2| (Arduino)
- 01529 2

— e | - DEQ| £ U Aoy

-0|S2RE T2 MM AVRO] Off

- 0|5 2% (SmartCAR)2| LED A|0f

-UARTE £3t 0|5 2% 942 #|0f

E - ol 2o ui2| 3/ Hof
- 0|5S2R2| 0| Wak A|of
HBESTartCOR Fimure sy - PID A|01E 0|83t 0|52 R £& |0
P— - 6= MM (MPU-6050)E 0|25t 252 2| Q1A
- = - 22| HIME 0|88t Line-Tracer 7o

- 230 HNE O|BS 2t8d
- Compass MIAE 0| &5t | 21H &3
- SmartCAR2| 218 22| 0]&

HBE-SmartCAR |0 & H| o4 M 7|(Android)
- HBE-SmartCAR A0

- QtEZ0|E 7102 A0

- OpenCV 7|Bte| 7|2t Al 22

HBE AR ot gy - 702t FA 22|12 223 HBE-SmartCAR 0]
- - WiFi 7|8ke] 7tofl2t S H&

-
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LIDAR SmartCAR

~

o LIDAR SmartCAR A2 33
- LIDAR7i2
-LiDAR A1 Hd
-ROS T2 124

- SLAM} Lo}
- LIDAR MIME 0|26t H2|ZHA| L LED HA|
CAR 2} x4 - LIiDAR MIME 0|25 218 Z3
. - LIDAR 4142 0|23t ROOM Maping
= __ = - LIDAR AIME 0|88t MecanumWheel 2Hg =3

- Chapter

Chapter 1. 2}0|CHLIDAR)2| 7H2 3-4  ROS9| €0 4-3 2HO|Ct /A 2| QIE{H|O|A TE{S
1 2lojcke| 7% 942 3-4-1 EX(topic 4-4 210[ct 1M Y LED A2 8|2
12 AERUsY ADEIHE giE 200}l 342 M| (service) 45 mEE A
13 A2 2ot ja9 = 34-3 Atl(action) 46 BEId ey
1-3-1 3|73 2to|ct 7ja 3-4-4 Tt2t0|E (parameter) 47 B2 S22 =
132 8182 of2A0/ 2foict 71& 345 msg
1-3-3 Al2|Z of2{0|& 2}o|C} 7|2 3-4-6 srv IjY Chapter 5. EI'OII:'I'(LIDAR) Al'*‘l% OI%?_P
1-3-4 AHE A 2100} 7|2 3-4-7 action I pE ]
-4 BEAY 3-4-8 ZHHHSH(TF) 5-1 Al 21 2l0|Ch MAME 0|23t AF8 23
35 ROS B 5-2 DRI AA
Chapter 2. LIDAR A1 49 3-5-1 ROS &0 53 Z2724 A )
2_1 Alﬁgc-q ;_Aéli 3'5'2 ROS é%‘ 0001 5_4 Eij.a:h‘ %Z'}g%l-?_l
2-2 S2MY 3-5-3 ROS & HH
2-3 239 49 3-5-4 ROS catkin 330f Chapter 6. 20|CHLIDAR) 4IMZ 0|23t
2-4 TjO|H 2 3-5-5 ROS IH7|2| HHO ROOM MAPPING
2-5 38£0t 36 ROSET 6-1  DESKTOPO| ROS A2|517|
2-6 £E G0l 3-6-1 32K A|2t5F E2(RViz) 6-1-1 ROS &%
2-7 %ﬁl (n:'_|E1]11|O|i 3-6-1 ROS GUI 7|.|l:é} E—_rl(rqt) 6-1-2 ROS 7H'¥@%’
2-8 SDK L SUPPORT 6-1-3 ROS S E|AE
37 ROS7|2Z2724Y

Chapter 3. ROS(Robot Operating System) 3771 ROS Z= 12 AkdAIA ) o2 imi%_o” ROS &iel

e EH':'ol ............................. 3-7-2 Publisher?} Subscriber =& 2H4 & /élscﬂ- 6-2-1 ROS Ell;

=21 37-3 MH|A Mol S2f0[o1E e 2 Y s 622 ROSHIHB
31 2R ADEYO SUF 3-7-4 UM A} 22H0[OIE L T 204 O Alsl 6-2-3 ROS B3 HIAE

3-1-1 2B #4484 - 2
2 3-7-5 Hi2H0jEf ALY 6-3 Al 3:210|CH MAMZ 0|23 ROOM MAPPING

-1-2 28 ATEY 0] ZHE -
21; = _ﬁEE;:g} %ﬁgg __ 3-7-6 roslaunch At&H 6-3-1 T2 AA

: 3-8 SLAMI} LjH|A|0| M 6-3-2 L2702 My
322X ESHAROS) 381 LAl M2 224 633 Z=ld sH A
3-2-1 ROS &7 3-8-2 SLAM A&

o 2823: ii 3835lAMSE Chapter 7. 210[CHLIDAR) HKE 0|88+
0 ROS;| H1; i 3-8-4 SLAM 0|2 SmartCAR-Mecanumwheel2| 2233
= 7-1 A 3 2o|CH MAME 085
3-3  ROSHsHE 72 Chapter 4. 2t0|CHLIDAR) MME 0|85t SmartCAR-Mecanumwheel2| 2+8331

3-3-1 ROS 43| He|ZA| L LED EA| 7-2 D202 AA
3-3-2 ROS 7heH&Hy 4-1 A& 120l HIME 0|83t AH2lEd 7-3 Z20H Ay
3-3-3 ROS S2E|AE 4-2 2{0[CHAIMel A2l 24 g 7-4 Z20H F2 4 &0l

/
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