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® FIHA+UIXSAN+ZER X}EE = K27 7IHA
s XS 71HA ( Autonomous Weapon System ; AWS )
v QEh g, AKX O oY JHYSHAl D SEES MH5HY
A E

XEH L FH ALSTA| 22 5 U= 77|42 (US DoD, 2012a)
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(Evan Wallach&Erik Thomas, 2016)
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(Titus Hattan, 2015)
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(Report of the Special Rapporteur on Extrajudicial, 2013)
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@ - EUS| 2& 11X 7H0| EEIQ! (Guidelines on Regulating Robotics)
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Ord =0} A3 XIS 23323 (2017)

®  QIZX|S ®AX I BXFO| 0|2 WRIZLIOF F, OFAZOLOIA LES
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2E @ 27 EHM (Failure Transparency)
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long=126.535006
alt=31.7

hasSubkystem

haslocation

hasDeployrment

ssrSensingDevice
loT DeviceQ1 Temp

loT_Deviced1_RoomS5L

hasQuantityKind haslnit exposedBy

lot-lite:Service
AJ 10T Device01_Temp_REST

quCunantityKind quillnit
u: temperature u: degree Celsius

interfaceType = PJS_REST
interfaceDescription = http://www.makernomics.net/PJS-REST/temperature
Endpoint = http://165.132.123.186/pjs/3D-loT-Sys, restful-service/PJ5/json/sensors/1
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3.4 loT-Lite2

AHE] ST ASQUEY

..

OlE|H|0|2 NAR 2HE 3t WHE

Humidity

sshiSystem
3D loT Sys testbed

hassubpystem

ssn:Device
loT_Device01

hasSub

ystem

ssmiSensingDevice
loT_Deviea01_Humi

ssn:Deployment
loT_Device01 RoomSSL

hazDeployment |

hasQuantityKind hasJnit
i
cu:QunantityKind qu:Unit
qu: humidity qu: percent

exposedBy

~

hasLecation

geoPoint
locationRoomSSL
lat=37.561770
long=126.925096
alt=31.7

Iot-lite:Service

loT_Device01__ Humi_REST

interfaceType = PJS REST

interfaceDescription = http://www.makernomics.net/PJS-REST/humidity
Endpoint = http://165.132.123.186/pjs/3D-loT-Sys/restful-service/PJS/json/sensors/2

B4

ZH| RH(LED On)

NBHE| S2 4l AE0IE Y
dEfHlo| A HAH THE st wHA

LED_On

sshbystemn
3D_loT_Sys testbed

hasSubfystem

Y

ss:Device
loT_Device01

hasSubpystem

|

iot litesActuatingDevice hasDeplayment
LEDRogomSSL

cxpascdby

gec:Point
loeationRoomSSL

ssh:Depleyment

hasLocation

loT_Device01_RoomS5L

lot-liteService
loT_Device01_LEDOn_REST

interfaceType = PJS_REST

interfaceDescription = http.//www.makernomics.net/PJS-REST/LED_On
Endpoint = http://165.132.123.186/pjs/3D-laT-Sys/restful-service/PJ5/|son/actuator/1

lat=37.501/70
long=126.935096
alt=317
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3.4 loT-LiteS

4 &

H| 22 (LED Off)

..

El

Al

OlE|H|0|2 NAR 2HE 3t WHE

3784 Mgl

2k

LED_Off

ssnibystem
3D_laT _Sys testhed

hasSubpystem

ssn:Device

loT Device01

hasSub Eystcm
L
iot-liteztctuat ngCevice hasDeployment ssn:Deployment
LEDRoomSSL loT Device01 RoomSSL
exposedBy

lot-lite:Service
10T Device01_LEDOff REST

interfaceType = PJS_REST
interfaceDescription = http://www.makernomics.net/PJS-REST/LED_Off

Endpoint = http://165.132.123.186/pjs/3D-loT-Sys/restful-service/PJS/json/actuator/2

hasLocation

geo:Paint
locationRoomSSL
lat=37561770
long=126.935026
alt=31.7

AmE| S2HY AFAIE
SlEEfol A AAY THE 23

HEEH
oH

]

Humidity

e
3 i1 S tasthed

T
4T Mieirall_Tam REST

=

]

qui parsent

et btekace
1T Dmicall_uei 15T

IntertacaType = F13_REST

Enelpeint = HIES:// 185,132 125,

P —— ]

= g peven
Fncpaint = R85V RL120, 1B R IE-InT-Syn etk ser e P15 R/ sesnnE

LED_On

expasedlly

hasJephpnt

LED_Off

30 fuT Sy teatbsed

exposedBy

haslocaris
P —

Iot-litesendte
IaT_Device0!_LIDGn BEST

interfareType = PIS_REST

liteiSere

ot e
16T Deviestl_LEDOH REST

InberfaceType = PIS REST
i fion = hi

= hitpy/f
Endpoint = Rttpy//165.132.123.

DS REST/LED £

- Endpeing = hitp165.132.122.
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3.5 RDF/OWL SPARQL Query Example

® SPARQL Query

PREFIX rdf: <http:/hwww.w3.0rglrggs/oz/zz-rdf-syntax-nsi#>
PREFIX owl: <http:/hwvw.w3.orgize02fozfowl#>

PREFIX xsd: <http:jfuww.w3.argf2001/ XML Schema#s

PREFIX rdfs: <http:ffwww.wi.org)2000f01frdf-schemast>
PREFIX iot-lite: <http:/lpurl.ocle. erg/NET|UNIS/fivearefiot-lite#>
PREFIX ssr: <http:ffwww.w3.orgf2005/Incubaterfssnssnx/ssn#>
PREFIXssr2: < ttp:/fpurl.ocle. org/NET/ssnx/ssn#>
SELECT?x?y?z%a?h

WHERE { 7 rdf:Lype ssnz:Device.

x ssn2:hasSubSystem 7y,

?yiot-lite:exposedBy 7z

ziot-lite:inter-aceDescription 7a.

ziot-lite:endpoint ?h.

]

NSEI UNIVERSITY
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® Query Result(json Type)

L

‘head™: |

"vars":["x", "y", 2", "a", " b"]
ir

'resuts" {

‘bindings": [

[

s f Mtype: Yo", "walue": "hitp: fwww. makernomics.netfowlleT Deviceo"},
"y ftype: "uri" | “value':
"http:/fwww.makemomics.netfowlfloT_Deviceo1_Temp"3,

"z": { "type™: "uri" , "value™

"http:fjwww. makernomics.netfowlfloT_Deviceoa_Temp_REST"},

"a" { "type": "literal", "datatype”:
“http:/iwww.wi.orgfzeonXMLSchematanyURI", “value";

"http:ffwww.mal netfFJS-REST)t

"™ { "type": "literal" , "datatype™:
"http:fjwww.w3.orgf2001/XMLSchema#anyUR|", "value":

wre"},

¥

“http:/i165.132.123.186/pjs/3D-10T-Sys/restful-servicefP)5 json/sensorsf” §
H ] I

QEfmol AlAY PHE St YHE

- r Ao B PR AL
- B 230 ¥l Wnto2RE HIHL PO
O|F L HHmA|e 2
s Yo WFo 2R YL Pt
O|FE AME Y Hdl T
i el 2

%= r*cosBsing
¥ =rCONBCos ¢
Z=r'sing

- r=distance : 3D 200 202}
o R (HES MMEE
9 : Rol? (FHEE! MAER)

BlE3 1, 1, 21 M DistanceZ B E ZHA 4
AEix2) - distance*costsing + x1

2| =(y2) = distance conBoos @ + v1

A E{z2) = distance™sin € - 21

AtnE| S28Y AEFOIED
QIEF0| 2 A AR FER 93 WUE
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X-axis

lablat camera
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1
|
[
[
|
[
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Minimurn(cista

Device A

rice, azimuth, roll) velue

Nuiel 532

Q0|2 4

ol 4 wlalifell);

fmalit "1 amglel 1%, 1 ammled

cosleadiand beistarca:

adianl eaydistancess;
wilistancesry

. sinfradiand Hisancetzs:

fow(f, 369, aziruth + stalidzimtitange )

"1 distanel

3.6 A| 28 T A3

¥ 30 cepth Camera ¢
v TFocus Arsalrectanglel-
v lal Device Controls

* AP Mgt
¥ ol Service APl MgimL-
¥ Benezr A Momte

& gl Myl
v Location Caleulatdon
v Scarching g~

v laT Deviee DR
v Gendng DB [GFS,
fzimuth . Rl Pilch
valugls
® AR Enging
¢ T deviee Inf displays

v laT deviee control

¥ loT locarion result
¥ loT device sensing info

Servies

IcT Mgme

¥ Registiation and
Management-

¥ Sensing data updaling:
A Mot

¥ lol Informations

¥ HTTRWER connertion,

CAT- Mebile Tablet - Servers laT Devices
HW "
~
Cloud Service Server- Arduino UROC-
Intcl Tablet R2C0 Moblle Reterenee Seftware: PHE. Soarklun ESPEZST \Wi-Fi shields
lablet: Database: MySCL: S/W tools: C, Adafruit Lbrary
Realsense Comera R0 M) LSPE26G ibrary-
O Androld +
Deactaprent Tools: Andioid 18
phatformy
S | @ User Interface: Iablle Service Mgt ®  Web Sendee Mgme-

v ESPEIBAINIFI)
Client!HTTP Requesti-
& Sesors and Actuators Mgl
¥ Get Sersing Info. And
Publishing
¥ LLD Control mocdes-

A|THE] S AR CIE A

SIE{HO| 2 4

o OIE 2 HHA Camera Raoo= EA 8 ZHHE EfEE

v ME{E o7 TH| 20| &5 2§15 weo AP, DB B

v HIEASHEALLIE He

v AREngine2 2 37 7

v Android Pragramming and 2|2 #l2 5DK
e /H

v ek Program ME|S PHP

v Database £ 24 7|8 pysaL

v BHY MH[A 5T Management, APl Management
o AEIEY Y

v # MH|A managemen:

v Sensor '%! Actuator Contrel

THE g BHE
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ST NUE JHHEHS

Z2EEY PH

| andikd 5.1 (AM 22
| sokFlstom @2

. 8 Ak 51 AR AR vy Syt dmage %| 7
Depthimage depthlmage; = £l
[ i Winar A 4 x|z
e | Ao Wiear ingal a3 Avc Sysem wmage F
depthimage.getZ(x,y) method 2EE mm Ce2 2t [ Atz v emimge &1l
0 05 et 54 Systern Kinage x5 Owee
[ e At Spsion image Z| 5 [C
=2 o= [+ Gy ARM AR 7 Spetem frage R
AIEA. ?_Iél %2'5 T|°|_|‘ m I|:_I"I'| ﬁ@' A 1 Ao, 54 Stem image & W
ARt il 6 Ao s tmage 2w
e Ak & 7
[ el Rralfenze SDK Add-or for R0 Carvera 2 B Bingaled
T e b Areran SR T T
» || e
:Q Coogle AF1s oy Googe Inc, Andrid AR 22, wkkon 0 Firstalled
[ 5 Iraken Seurce Fackage 0 Firgaled
L siory 3 Findsled
C i e Lind o L L A it
N ¥ 3 Birgaled
[ & Goncle Ropositary 38 st
| foodle Market apk Lesnsion 1 Flreidled
[ & doomie Mgy Lcensing Ly 1 L e instalrd
e A g [y H har o
Tl b Aar
1M B irsaled
kA s ot sl
k| 8% Evnlator Acclerstor (HAXM installin) 504 @ Ingtaled
0 Il Heabens 56 1014 E iretalled
hik Burdie 101 Inalled
for(int wstart = 228; wstart € 252; wstart+] §
for(int hstart = 171; hstart { 180; hstartit) |

depthsun = depthinage.get!(wstart, hstart);

1
I

1f (mCareraCallback != null)
nCameraCallback .ar( ameralistancedvai lanle(depthsun/ {74%18))
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® Arduino Uno BfD + Sparkfun ESP8266 Wi-Fi shield
® DHT22 Sensor (Data read{z2pin), 5Vee, GND) connected
‘@ Superwhite light LED( Anode(z3pin), Cathode(GND)

® No resistance for simple circuit schematic

sparfiun

GND
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YA A 2| 228Cmiz.2m), HH 2

DB AMZ

Ma4*18 A9 EHet 20|

205, B8 03

e of

Jé
o UM HE $,17 BAS Y EA2 Tl o2 2Fe
Cq cCl X x E

name  cevicedl
Temp: 18.0°C

Huri: 2

Dust:

Co2

LED Status Off [Rul%i3

4.4 AME

name  device0l

coz:

LED Status Off  [Rat13

OlE{4l ZH| X|0f : LED On/Off

A& H0 2/EE #A

QL= Toggle

LQXHE

DEEEY 7o

¢ TEE UwHMToggle E2 =52 45 LED Status On2
2 HH

o SUTMQEI0|~Z 5 LED SO HT RE&2 ST
B

name  devicell

Humi: 21.0%
Dust:
Coz:

LED Status O
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o FEY

« 33 AFE QEY M| A CHE01 M| A O Y
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o ¥RETHEY
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« ANEQEHY HH| 7|5 5710 W2 THy ALE QL E{ Y MH|A I E
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3D Depth Camera WARL2

® 3D(IR Depth)7tHj2t =& 4t

« OIO|AZATE Kinect / Q18 2| GMIA 7 2}

« Apple@| Xbox 3602| KinectS 72 H

* Google2 Tango2t S MAKCE &

=

PrimeSense 1<

Fot Mol Depth MM MF7f e

« Apple OIO|E 70] &Y 702t B, EF Android phonedf| SEHE 0f &
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Computational Camera A|EHY

YAtz

Mobile Camera TAM
with Computational Camera Adoption
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0+ T T |
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B Smartphons (Computational Camera) 7 Smartphone

Tablet Camera TAM
with Computational Camera Adoption

1,000
200
£ 600
[
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S w00
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200 ® 20
N S
20133 2014 2015 16

W Tablet (Computational Camara)

Tablet

2017
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Depth 914 702} &4 yma

F7tAE Stereo Type, Structured, TOF, Hybrid 4]

e | Time of Flight

mm to em @Iorrm ,| mmoom
hecuracy Oiculty wsth mm o cm ':::.;' ";,,’ Dagencs an
smooth surface sources impves | MAUDEN of senser
sy
Seanning Medium Fast FastMedium Fast
Speed Limted by softvare | Limited by Limided by comam | Limited by sensor
complenty | canerszpesd apeed szeed
v’el‘g;shmtnlo Varyshotto | Shorio long
Distance Midiange T Ririge i ange fange
Range ‘:”f'“‘ 7 Depeods w Dipends an laser
b ‘;;':\_“ ilumination power | power & modulstion
P e | ek Good Good Good
i [ WeakFar | yopgrair Fair
Periomance G sl I P Dagenss a0
s durnation power | dniation power
Emﬂ:m High LowMidde | MiddieiHigh Low
Material Cost Low Mdide Middle/Hgh Migdie J—
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A H| A OF7[EA] o=

® WebSewvice BF

* Description EZ 2F: WSDL{Web Services Description Language) : XML 2 7|8t 2 B MH|AE 7| = (description)St=
#FUHOE Y My A0 HAE HACAR: ZEEBO/HE NS ZRES SE AT

» Publish & Finding EZ0t : UDDI(Universal Description, Discovery and Integration) : & M{H| A& S&56l0 AMEZ
2ot RegistryOff 2HEASE EFOHRILICH

* Binding 2T Ct: SOAP(Simple Object Access Protocol) : XML & O 2 6101 @AM H|AQ| B AEE F3}7| 9%
ZR2EZE O Z270[H e S EHF, 2A0f, 2B S2X 2 SHE 7ts5t 8 ELT

o HMHATHY
v AHASE AN upol
» AH2J|E wsbL
v XML O A[Y :SOAP
v AL EQ . http, smtp, ftp, https over tepfip
® EX: httpigisulsa.tistory.com/268 [H EH2| 7| &Ah
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