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< SUMMARY >

For accurate and efficient maintenance of social facilities, as a total smart
software solution system, on-site measurement equipment information is
integrated to 3—dimensional shape of facilities automatically. It is also equipped
with 10T technology, it enables management through smart devices.

« Development of snapshot acquisition and 3-dimensional modeling mudules

using drone equipped with LIDAR Camera.

Purpose & * Development of integration modules with 3-dimensional data and on-site
Contents digital sensor data of target facility
» Development of 3-D facility viewer modules with status monitored data
* Development of multiple interface modules for wireless communication among
sensors and communication configuration app for smart device
* Development of integrated information platform of disaster management for
heterogeneous data source for other facilities
Results Development of drone—equipped 3D Engine and wireless control measurement
platform technology for Integrated management of SOC facilities
— Disaster management application for hazardous area, status monitoring, alarm
generation and risk analysis, especially required realtime response. (Ex.)
Landslide, Road, Earthquake, Wildfire etc.
— Construction and Civil engineering with IT technology market is growing rapidly
Expected and global market is also growing and estimated approximately 4.5

Contribution

billion(USD).

— Economic and social cost of disaster will be reduced by realtime integrated
information management system with situation monitoring, early warning,
decision support, risk prediction, situation analysis, cause analysis and
damage Assessment.

Keywords

SOC loT Sensor Drone 3D Engine
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Accelerometer Sensor
Certification

Button
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RTC[Real Time Clock]

Wireless Technology
Temperature & Humidity Sensor
Size / Weight / Color

Storage temperature range

Operating temperature range

Measurement range : FS bit set to 00 (£2.0)

Kc ol

ol

Emergency alarm

CR2450 Coin Battery (3v/620mAh); Up to 2 years

Built-in clock correction function

Bluetooth® Smart 4.1(CSR1010 chipset)

Accuracy @ -10°C<tA<85°C (Typ +£0.3) 0 — 80% RH(Typ £2)
32mm x 66mm x 7.9mm /[ 18g [ Ivory

-40°C ~ 85°C

-20°C ~ 60°C
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ContextManager getContextManager ()
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getLogWr i teMode()
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Mac Address H|u A7

boolean
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static int
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static int

getTxPower (byte[ ] scanRecord,

int index)

TxPower

static boolean

isBeacon(byte[] scanRecord)

B2 of meh

—

static boolean

isMidascon(bytel ]

scanRecord)
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- ZailA LogManager

=

Ao
= o

void

deleteBeaconLog()

2 AbE|

static LogManager

getInstance(android.content.Context context)

void

onCreate(android.database.sqlite.SQLiteDatabase db)

void

onUpgrade(android.database.sqlite.SQLiteDatabase
db, int oldVersion,int newVersion)

java.lang.String

selectBeaconLogAl | ()
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- Zail2A ContextManager

HME Ay
createBeaconld(java.lang.String uuid, int major, int
static java.lang.String minor)
HIZ |D MM
getAccelerometer(Beacon beacon)
static int[]
olo|ctA R JIE5E MA C|ole] &el
getBattery(byte[] scanRecord, int index)
static int
Hl 2| Abef
getBeaconld(byte[ ] scanRecord)
static java.lang.String
H[Z D
getBeaconld(java.lang.String uuid, int major, int
static java.lang.String minor)
H[Z D
getBeaconMajor(byte[] scanRecord)
static int
Major
getBeaconMinor(byte[] scanRecord)
static int
Minor
getBeaconUUID(byte[] scanRecord)
static java.lang.String
H|Z UUID
getEmergency(byte[ ] scanRecord)
static int
=g =
getHumidity(b
static float

yte[] scanRecord)

il

-
o .

static java.lang.String

getMidasld(byte[] scanRecord)

otolckAZE 1D

static java.lang.String

getMidasUUID(byte[ ] scanRecord)

otoletAFE UUID

static float

getTemperature(byte[] scanRecord)

==

static int

getTxPower (byte[ ] scanRecord,

int index)

TxPower

static boolean

isBeacon(byte[] scanRecord)

HIZ of% mEt

static boolean

isMidascon(byte[] scanRecord)

O e =
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Bluetooth Multi Access point : MSP=1000 : 7CH. 14CH, 28CH
+ Bluetooth USB adapter : USB &2 UD-100
+ WI-Fl Access point : AP 2IE4 2R7|

Beacon : Scanner
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*Dimension (unit:mm)

Antenna

| SMA
Connector

41

Charge LED
State LED

Power on/off

1830
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® Bluetooth Class Method =44

- BluetoothAdapter

Represents the local Bluetooth adapter (Bluetooth radio). The BluetoothAdapter is the
entry-point for all Bluetooth interaction. Using this, you can discover other Bluetooth
devices, query a list of bonded (paired) devices, instantiate a BluetoothDevice using a
known MAC address, and create a BluetoothServerSocket to listen for communications from
other devices.

- BluetoothDevice

Represents a remote Bluetooth device. Use this to request a connection with a remote
device through a BluetoothSocket or query information about the device such as its
name, address, class, and bonding state.

- BluetoothSocket

Represents the interface for a Bluetooth socket (similar to a TCP Socket). This is the
connection point that allows an application to exchange data with another Bluetooth
device via InputStream and OutputStream.

- BluetoothServerSocket

Represents an open server socket that listens for incoming requests (similar to a TCP
ServerSocket). In order to connect two Android devices, one device must open a server
socket with this class. When a remote Bluetooth device makes a connection request to
the this device, the BluetoothServerSocket will return a connected BluetoothSocket when
the connection is accepted.

- BluetoothClass

Describes the general characteristics and capabilities of a Bluetooth device. This is a
read-only set of properties that define the device's major and minor device classes and
its services. However, this does not reliably describe all Bluetooth profiles and
services supported by the device, but is useful as a hint to the device type.

- BluetoothProfile

An interface that represents a Bluetooth profile. A Bluetooth profile is a wireless
interface specification for Bluetooth-based communication between devices. An example
is the Hands-Free profile. For more discussion of profiles, see Working with Profiles

- BluetoothHeadset

Provides support for Bluetooth headsets to be used with mobile phones. This includes
_38_



<manifest ...

both Bluetooth Headset and Hands-Free (v1.5) profiles.

BluetoothA2dp

Defines how high quality audio can be streamed from one device to another over a
Bluetooth connection. "A2DP" stands for Advanced Audio Distribution Profile.

BluetoothHealth

Represents a Health Device Profile proxy that controls the Bluetooth service.
BluetoothHeal thCal Iback

An abstract class that you use to implement BluetoothHealth cal lbacks. You must extend
this class and implement the callback methods to receive updates about changes in the
application’ s registration state and Bluetooth channel state.

BluetoothHeal thAppConfiguration

Represents an application configuration that the Bluetooth Health third-party
application registers to communicate with a remote Bluetooth health device.

BluetoothProfile.ServicelListener

An interface that notifies BluetoothProfile IPC clients when they have been connected
to or disconnected from the service (that is, the internal service that runs a
particular profile).

@ Bluetooth Class -3 HHH

- Bluetooth Permissions A&

b

<uses-permission android:name="android.permission.BLUETOOTH" />

</manifest>

- Get the BluetoothAdapter

The BluetoothAdapter is required for any and all Bluetooth activity. To get the
BluetoothAdapter, call the static getDefaultAdapter() method. This returns a
BluetoothAdapter that represents the device's own Bluetooth adapter (the Bluetooth
radio). There's one Bluetooth adapter for the entire system, and your application can
interact with it using this object. If getDefaultAdapter() returns null, then the
device does not support Bluetooth and your story ends here

BluetoothAdapter mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter();
if (mBluetoothAdapter == null) {

1
¥

// Device does not support Bluetecoth

- Enable Bluetooth

Next, you need to ensure that Bluetooth is enabled. Call isEnabled() to check whether
Bluetooth is currently enable. |f this method returns false, then Bluetooth is
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disabled. To request that Bluetooth be enabled, call startActivityForResult() with the
ACTION_REQUEST_ENABLE action Intent. This will issue a request to enable Bluetooth
through the system settings (without stopping your application).

if (!mBluetoothAdapter.isEnabled()) {
Intent enableBtIntent = new Intent(BluetoothAdapter.ACTION REQUEST ENABLE);
startActivityForResult({enableBtIntent, REQUEST_ENABLE_BT);

- Querying paired devices

Before performing device discovery, its worth querying the set of paired devices to see
if the desired device is already known. To do so, call getBondedDevices(). This wil
return a Set of BluetoothDevices representing paired devices. For example, you can
query all paired devices and then show the name of each device to the user, using an
ArrayAdapter

Set<BluetoothDevice> pairedDevices = mBluetoothAdapter.getBondedDevices();

// If there are paired devices

if (pairedDevices.size() > @) {

// Loop through paired devices

for (BluetoothDevice device : pairedDevices) {

// Add the name and address to an array adapter to show in a ListView

mArrayAdapter.add(device.getName() + "\n" + device.getAddress());

- Discovering devices

To start discovering devices, simply call startDiscovery(). The process is asynchronous
and the method will immediately return with a boolean indicating whether discovery has
successful ly started. The discovery process usually involves an inquiry scan of about
12 seconds, followed by a page scan of each found device to retrieve its Bluetooth
name.

// Create a BroadcastReceiver for ACTION_FOUND
private final BroadcastReceiver mReceiver = new BroadcastReceiver() {

b

public void onReceive(Context context, Intent intent) {

4%
g

String action = intent.getAction();

// When discovery finds a device

if (BluetoothDevice.ACTION FOUND.equals(action)) {
[/ Get the BluetoothDevice object from the Intent
BluetoothDevice device = intent.getParcelableExtra(BluetoothDevice.EXTRA_DEVICE);
// Add the name and address to an array adapter to show in a ListView
mArrayAdapter.add(device.getName() + "\n" + device.getAddress());

// Register the BroadcastReceiver
IntentFilter filter = new IntentFilter(BluetoothDevice.ACTION_FOUND);

registerReceiver(mReceiver, filter); // Don't forget to unregister during onDestroy

- Enabling discoverability

[f you would Ilike to make the local device discoverable to other devices, call
startActivityForResult(Intent, int) with the ACTION_REQUEST_DISCOVERABLE action Intent.
This will issue a request to enable discoverable mode through the system settings
(without stopping your application). By default, the device will become discoverable
for 120 seconds. You can define a different duration by adding the
EXTRA_DISCOVERABLE_DURATION Intent extra. The maximum duration an app can set is 3600
seconds, and a value of 0 means the device is always discoverable. Any value below 0 or

_40_



above 3600 is automatically set to 120 secs). For example, this snippet sets the
duration to 300

Intent discoverableIntent = new

Intent(8luetoothAdapter . ACTION_REQUEST DISCOVERABLE);
discoverableIntent.putExtra(BluetoothAdapter.EXTRA_DISCOVERABLE_DURATION, 30@);
startActivity(discoverableIntent);

- Connecting as a server

When you want to connect two devices, one must act as a server by holding an open
BluetoothServerSocket. The purpose of the server socket is to listen for incoming
connection requests and when one is accepted, provide a connected BluetoothSocket. When
the BluetoothSocket is acquired from the BluetoothServerSocket, the
BluetoothServerSocket can (and should) be discarded, unless you want to accept more

connections.

private class AcceptThread extends Thread {

private final BluetoothServerSocket mmServerSocket;

public AcceptThread() {

1

// Use a temporary object that is later assigned to mmServerSocket,
// because mmServerSocket is final
BluetoothServerSocket tmp = null;
try {
J// MY_UUID is the app's UUID string, also used by the client code
tmp = mBluetoothAdapter.listenUsingRfcommiithServiceRecord(NAME, MY _UUID);
} catch (IOException e) { }

mmServerSocket = tmp;

public void run() {

1
J

BluetoothSccket socket = null;
// Keep listening until exception occurs or a socket is returned
while (true) {
try {
socket = mmServerSocket.accept();
} catch (I0Exception e) {
break;
}
// If a connection was accepted
if (socket != null) {
// Do work to manage the connection (in a separate thread)
manageConnectedSocket(socket);
mmServerSocket.close();

break;

/#% Will cancel the listening socket, and cause the thread to finish #/

public void cancel() {

try {
mmServerSocket.close()

3
1 catch (IOException e) { }

- Connecting as a client

In order to initiate a connection with a remote device (a device holding an open server
socket), you must first obtain a BluetoothDevice object that represents the remote
device. (Getting a BluetoothDevice is covered in the above section about Finding
Devices.) You must then use the BluetoothDevice to acquire a BluetoothSocket and
initiate the connection.
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private class CeonnectThread extends Thread {

private final BluetoothSocket mmSocket;

private final BluetoothDevice mmDevice;

public ConnectThread(BluetoothDevice device) {

¥
J

// Use a temporary object that is later assigned to mmSocket,
// because mmSocket is final
BluetoothSocket tmp = null;

mmDevice = device;

// Get a BluetoothSocket to connect with the given BluetoothDevice
try {
// MY_UUID is the app's UUID string, also used by the server code
tmp = device.createRfcommSocketToServiceRecord(MY_UUID);
} catch (IOException e) { }
mmSocket = tmp;

public void run() {

feie;

// Cancel discovery because it will slow down the connection

mBluetoothAdapter.cancelDiscovery();

try {
// Connect the device through the socket. This will block
// until it succeeds or throws an exception
mmSocket.connect();
} catch (IOException connectException) {
// Unable to connect; close the socket and get out
try {
mmSocket.close();
} catch (I0Exception closeException) { }
return;

¥

// Do work to manage the connection (in a separate thread)

manageConnectedSocket (mmSocket);

/#% Will cancel an in-progress connection, and close the socket ¥/

public void cancel() {

[}

try {
mmSocket.close();

} catch (IOException e) { }

- Managing a Connection

When you have successfully connected two (or more) devices, each one will have a
connected BluetoothSocket. This is where the fun begins because you can share data
between devices. Using the BluetoothSocket, the general procedure to transfer arbitrary
data is simple

There are, of course, implementation details to consider. First and foremost, you
should use a dedicated thread for all stream reading and writing. This is important
because both read(byte[]) and write(byte[]) methods are blocking calls. read(byte[])
will block until there is something to read from the stream. write(byte[]) does not
usually block, but can block for flow control if the remote device is not calling
read(byte[]) quickly enough and the intermediate buffers are full. So, your main loop
in the thread should be dedicated to reading from the InputStream. A separate public
method in the thread can be used to initiate writes to the OutputStream.
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private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mmInStream;
private final OutputStream mmOutStream;

public ConnectedThread(BluetoothSocket socket) {
mm5Socket = socket;
InputStream tmpIn = null;
OutputStream tmpOut = null;

// Get the input and output streams, using temp objects because
// member streams are final
try {
tmpIn = socket.getInputStream();
tmpOut = socket.getOutputStream();
} catch (IOException e) { }

mmInStream = tmpln;

mmOutStream = tmpOut;

public void run() {
byte[] buffer = new byte[1824]; // buffer store for the stream
int bytes; // bytes returned from read()

/[ Keep listening to the InputStream until an exception occurs
while (true) {
try {
J/ Read from the InputStream
bytes = mmInStream.read(buffer);
// Send the obtained bytes to the UI activity
mHandler.obtainMessage (MESSAGE _READ, bytes, -1, buffer)
.sendToTarget();
} catch (IOException e) {

break;

/* Call this from the main activity to send data to the remote device */
public void write(byte[] bytes) {
try {
mmOutStream.write(bytes);
} catch {IOException e) { }

/* Call this from the main activity to shutdown the connection */
public void cancel() {

try {
mmSocket.close();

} catch (IOException e) { }
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ol

1 AA
EE2 A= EE22 XI=s

= MAIX] oFAF=— (marshal ling) 2lol=2{zlo|ct. &
S H|E A2 ol oslE TEEZS ALESId =2 HMoist =
Ct. MAVLinke 2H 3P0IE = publish-subscribe =2} point-to-point ClIX}2l mHES o}
2cC}.MAVLink= Of < H| st 2 7HXl= ofZelA oMo = HEt=0f JA0M FIHE QI
Zelo| Zeglct T2 WA AekE mZ22ef Sei4 m=22le 2liaA Heko| s
A AEof| z[Z t b7t Ch2 ZEXHES7|E 452840 Jt=g e H o]

ES =A
A E M33sh= ctst MEo| olo] EAIE0 JHE 2| A= UC.

riﬂ
a Ol_m
>
z
12

MAVLink= 20094 =2 &= oO}o|0{(Lorenz Meier)oll =27H= AT GPL(General Public License)
a2z e, Moy ML cheQl mjZl(packet)el TF+xE&= Ct23;F ZH0| Magic Packet2
Zasll M = A 870l M =|CH 263 HIO|E2Q| H|O|E{E ZE&Hsh.

u
I
o

MAVLink Frame : 8~263bytes

STX LEN SEQ SYS | COMP | MSG PAYLOAD CKA CKB

A
v
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= HIO| E Ajol Al
STX 0 mfZlel AlxtE 2|= HIO|E
LEN 1 HO|2E(HAIX])2l ZO]
SEQ 2 i EAREYS
SYS 3 A|AE ofo|C|
COMP 4 ZZHE ofo|C|
MSG 5 M| A|X|] o}o|E|
PAYLOAD 6~N+6 M Al X]
CKA,CKB N+7,8 3N HIOIE
Y A2 EE XML 0 AN EEo dH|Y MOo{EX|e| SA2 M Z=Alojct eFZte| X}
o7} UXZt HSE= HERT Z2EZ0| Ao|g &= Uct. o ZZEZS 73 2HHo
ch2l ctekst gefrzt Jqeni, QAHule A thEMoZ TCPRF UP Z2EEZES MS5tH
AN AZS sHAM= SPI, UART, CAN, 12C Sl gtAl 55 2235},
= =
—
Flight
.. Controller
Onbosid Com;:{;ntl;u}lcc;tmn
Computer
{UDP,UART etc.) Payload
Device
MzZ=AL S8 2lolE32|e] ol8 : & Ao ;S M EE M =Atod] 35
ol o{Ez|AH oM 2lo|Ee{2|E &8 = Urct. o= Sl galnp 22 F2|Hel =&
o|slSHX| Lotz &t chRlel MAEE Z=zefdl IEN AFE AI2E £ cle AA
S JIXZ2 Uct, tHEHl =2 M z=Alel pJIe| 4% o gals M Zste Uck. DJI SDK
2t =2j= 7 2folEEzlE AMZ CtE AFREH EHBoM 2E ALE0| JhSShot.
DJI 7hes EFE2 QHC|E 24 Eo ot 2} RER=, 254, ¢EZ20/E, i0S 2Y
Mo 25 ALEO0| Zls3siCt.
AT TE 0|83l0f =& Moy} JhsE Yedse oignt Ze.
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HI

2 Jls

B (Flight) A o

Flight Action

Advanced flight control
Aircraft state data
Obstacle avoidance

FH 2H(Camera) Ao

Camera and gimbal control
Live video feed

Stereo vision video feed
Real-time disparity map

o|M(Mission) A Of

Custom local-frame navigation
Pre-defined missions

MEA|AE(Subsystem) | Of

Remote Controller

Mobile SDK communication

Multi-Function I/0 ports

Synchronization with DJI flight controller

@ A= dH|&(Auto Flight) 2&

s Hd 22 EE I5Y Xts dH™A 2lo|E2{2| E+& MAVLink(Micro Air Vehicle
Link) Z2EEZS 0|85t =22| H|dHZ HMolst= ZS0|ct. AtE H|HE ZFet EE2 HS
ol 2|70l el =& Chgnt Zof.

Mobile Application
SDK Manager
Product

Mission
Component 1 Component 2 Control

Subcomp 1 Subcomp 1 ves

Subcomp 2 Subcomp 2

—— — Mission
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= =L J|ls
-SK 5 ¥ 2&
SDK Manager -HE AZ
- XpA A
- EE d|dA 2t ool Safa
Product
- ool HEHEQS A|RtH
- HAZHE ZaiA
c t - &g Fih2h, dl™® ®Mo{7|, 222
omponen
P - ZHEUE Hof 2 Alef ME ol
- MEZHEZHE X
- SEIAQl oM el MY Zella
Mission - Waypoint, ActiveTrack &<l o|M

chel ojde| 4 HF

- Ctel o|Mde| sls A of
Mission Control - S8 olde ™
- Eteiatel 7|8k ckE ol 3
AES Hl ZS0AM ALSE HAE d|Edo g2 oS0t 2ot
% i S = 45 i H|

1 NESys 37.403082 126.931405 90

2 ol =8 -1 37.403082 126.931405 120

3 0| 5%&-2 37.402834 126.930598 120

4 0| 5&-3 37.402701 126.931107 120

5 =&E 37.403082 126.931405 90




® z2folct HlolE & 25

O A=
75|
ol
U2

2to|ct ojolH ¢
of MtHoll Edst=

=

olgzd
=3

2lo|ct A|AEI(LiDAR, Light Detectionand Range)2
o

2 ElolN BAE FAISI] 2 XY, ZdEf o] 3XHH
0, X2| 2y ot AS=trt Jhssto] wE Sl of

atEel mHo| =23 ZiHez
¥eg ndEz XY 35 5
ote = Ho| &8 AL

252 SEo 2HE HREHA MAIZIOZ 2jolH HOEE ¢
Z5olct. 2lolct HolEjt E28 HE ofBalAoldel TRE oSt

0
ru
AT
o
—

me n

Onboard/Mobile Application

Communication Manager

Configuration Data Stream DataFiltering Calibration
Control Control Control Control
GPS DB Session Command Output
Control Control Control Control
LiDAR GPS
Firmware Firmware
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Communication Manager

Configuration Control

F2 7|s
Device File 7H&}
HZ Hdd
aef HE 25
sS4 MY XH
sS4 gHA MY
gfojct =E gl |p HE
fIx 2 22| oM MY
Reflector ghal MY
ghat ghaAl MY
™M S AN
Garbage data AH
dlolgf FEXH(HIO|HE] H|o|E

HE2E)

SRS

Data Stream Control

Data Filtering Control

Ax ot KA A
Hlolef of /&

2448 dlole =K

ey Mo ey g 4
TelE YA e 24 M
ey 2 4

MAIZH R TEY M

Calibration Control

Calibration I}l 5t
GPS miz|o|E| &t
HE<3 uz}

b
il

GPS Control

GPS B4 AMH
Hlolef o /&2
alo|cf jole] S7|3}

DB Seession Control

DB 912 2 °lF A
DB Hloje =&
tlolel 7|3t

0

Command Control

Qutput Control

Abx| %7|3}
T A

W0 Ma
Hlolef ®Al xH
Hlolef 22
Hlolef wak
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Atel Sweep 1.02 At

e AMHE LIDAR 14
= AFoAM = A& 2lo|ctz2 "WECtelALe] VLP-16 M EZE AHA
st¥eny O & YLUXel 5 He{IF 8t VLP-16 M Z2| 41 EM2 ct=3t &t &35
VLP-162 =3 Ciate| EMoll w2} Reflector WAIS X HHZM HULTE M AlZ = U
Ct
TE =h
HEH Velodyne VLP-16
Laser /Detector 7H== 1671
g 3™z 3600
T2 3™zt 300
3™ £ 5~20 Hz
E3HL 1000 E
SY2Rt +/- 3cm
THZ of et 0.10~0.40
22 s At 20
Jts1nE 200m
x| 1P 192.168.1.201
SAE | P 196.168.1.77
off &t 256 H|E
glolx Etd Class 1
gdolX 44 903 nm
2H| i
M Z AL
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« LiDAR HlOlE&f XM2] Z2AM=A

—_

LiDAR HOlE{e] AH elaig 9i3h wutet SAS SME Sl NMEC Zze2g 2AS
of 3xtel MER MAIZH E= M wAloz xalstol gt chae 2folch Hlole X2l

/| =
Hgxel S8 E 20 ECH,

==

2lo|c}t Zrx|9} AL 95t =g MA

2tolch gx|et 4

Hlolel A2 2l

2tolct Hlo|H =5 E 3xty =EE Hes| M= 4 2™ Ho|HE mhdsiofF ShH
ANMo2 A2 w), TEZ(a), A2(r)E FEL 5 Act. A2 YU ZE HO[A
IDE Soff &ele & Aot ch=2 342 3ty ztEel X, ¥, Z& FEeirt

X = r+C0S( w)*SIN(a)
Y = r=COS( w)*COS( a )
Z = r*SIN(w)

* LiDAR ClOJE =

LiDAR O|O|E{= UDP Ethernet m{Zle| +x==2 STAE HFHZE MS=ct izl
B M&=£= Oo|E{(data) 2!t GPSEFE ME=E+ X[(position) @Zle=z
Ol m|Zlel F7|= M| 1248H}0|E0|0{ HE|gt Z%*HJ—‘E” SFR(Zh, EfJUARI T X ZALR

|
=, thetds 52 =Esetct. P 2E 2368H4% soff Saled 5 U,

>-||

0| O| E 4| O| E | O| E

e Tole] ToTel Tole] U
221 221 2512

4280| E 100H}0| E 100H}0| E 100H}0| E 4H}0| E 2H}O| E
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22| ZH(azimuth) ZHAF

2 BIO|E 2e|Zt stolH 2] dlol& Zt A : of) 0x33, 0x71
HIO|E Cl|ol&l &=t @ off) 0x71, 0x33

o35t HIO|EE H|F=Z 2 HIO|E 42 Zgh @ o) 0x7133
10%l+2 Hek @ o) 28,979

10022 L= : ofl) 289.79

Helgk(distance) &HAH

2 HIO|E &ke|zt A2l dlol& € M @ of) 0x89, 0x59
HIO|E O|olEf P=3} : 0of) 0x59, 0x89

st HIO|EE H|ES 2 HIO|E M2 AR @ o) 0x5989
1072 B2t . of) 22,921

2ams = - o) 45,842mm

Z2atgt 45,842 O|H

EFQUAEN T (timestamp) ZHAH

4 HIO|E EfAARMT HO[E g MY : off) 0x61, 0x67, 0x89, O0x5A
HIO|E O|O|E{ =35} : of]) 0x5A, 0x89, 0x67, 0x61

A5t HIO|EE H|F S 4 HIO|E 2 ZE  0f) 0x5A896761
10%l==2 &t : of) 1,522,100,065 OO Z =

F) @ 0d) 1,522.1000065 =

1,000,00022 Lhm(X2 Het

A&, =2 93 258 22.1000065=
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(4) 2tolct clolg| Z{xts}

Aot SAZ MZsto{of stot. AXEC 2 e/ E LiDAR Hlo|E = 22| #F2 s HAXtzEt
=l DEM(Digital Elevation Model)22 tHatz|o{ XMZE=CE AX 5 o
£ Haltste{H ZZMAMo| £517F BHo| ZE[E2 HEXNo

F
stet. o2 2tolct Hiolef7t AXtete= JHEAHel SEEE E0o{EC).

a=

b

cto|ct ClolE{el XXy

ME ot 7z 2l

28 Hole XMz

27 X2

Clole M&

IR
rir
Rl
Of>

. T g TE He

TMol| dFES ZeAZ|7] flst AFZE F£=(Bounding box)E L™
= d
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222 HolH X2

Tof
<H

bSE=

4

Bt
~

3

2

o @2 EZI5tof TA ddol of

ool Z|lm &=

= Egl

A 2

7ol

=,
10

ofu

Ll

i

(5) AKX} ool

tH ol M (4)=t 2HH Atole] 2{(1)

L5712l

HEYS 2

4

Sl

oju
=

]
lof

N

{ & 5t0fofetrf.

Kl

1)

0f0

i

(4, + A4,) <1

— |

V:

et

10|2tstH, ¢

=
=

A, 0l2}atn 2F chHziol 2|

Ol M= CH&tX[H 2

_I

ol

T

che

F

00
Kfo

I

4L

no

HO|

4
o o

i 3

o ¢|-of2f2f HO|

2+
S

t=cll, olm Cf

HO0

Uk
H

-
m]

Kl
E

(A,+ 4, +4,)

<|w©

V:
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tod

8

tof A4k

3718 Mg
At chetol Al Bim 2

Ate

4

HolHE

|

o

o

2%}

tod

°

b=

=

A=

to{ Atctz|

AXte| WA M 2|

o

j\l_|_

A

hn = l(Ul +"'+Un)

=

(5)= A+ W

o| Xto|

07| = x| XAt
FRACE.

HA

7k

ol

o

= AFolM = ZXtel Zt mAHHOl| A 2

CH Abx| o4 of

—

—

=
DEM<]
DEM
A Lk

FEofl A ]

K

i

2+
=

o

10!

ol
™

Sto] AtCiE| & M A A LtsS4

S
12 Al

VS

= A}
= —

HA ALks

—

—

|

M=
S

AtetH S Sof

24
3

39|

=
=

6= 1

=~

Al
Al(Source) Hlol& XM

3

S E(Target) dlole XY

o
[l

|

=

cf ol &

__A_._._._
Y
~
__o._._
I

60

IobE 2 bR of

—

A
V= S{(Dhy = Phy)+ (Dhy — Phy)}x1

X} ched
Alg LIERH Zio|c),

24
3

2UEZ A A

b
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AtHel S|t Z2 XY HEts ZUEZESH| fIsh eleho|AZ AKX &2 2 20/ H
Al HAM o2 PE5R on] 7[F0| == AtHIF HEE AlHS| nfESA odMS Sof HEE A
MZ AEY = At
Jtake| 1= AFH(DEM) Jtake| Z|&= AFH(Wired-Mesh)
4 = [aka =]

(7) Z2AE 22t2E Ji SHoll e X2 SE et

2tolctel A M el 164", 600RPMYY mf BF Zaf| loi

E T ALk2 Bt g2 7IELR

b
>

Q
o

msjoF o &

T
Hl
o

- ZOIE Z+A : 2F 12¢m

- 2fo|ct =0[ : 3,000cm

- ztolct ==&zt FOV(Field Of View): 90&

- 3602 Hs Mz o el Ea2ll= 2 x 3.14 x 3,000 = 18,840 cm
B2 18,840 / 12 = 1570 =ZC°IE

o 10|22 1570 / 4 = 392.5

S5t 392.5 x 16 = 6280 ECIE

ol I 2
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=
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F

—

(1) 2252 M5 |22 ASH A0

—_— O L—

M
2
1
ok

O Midascon H|E 9= ¥ gt

- Midascon H|Z SDKE 0|&3510{ H|Z1} HAFZE
2 FZAIM HMEsksE ot==20|E AELC
7Hek o1ofQl RIHEE AF2SIICLE 2

NL =
WrE FSBS ALSSIUCH AtHEel I SB[ thEXQl Ajo[= CiZ2t 2t

o)<\>|-

1

/ava

pubic class Mainactivity extends AppCompatActivity { ... }
//kotlin

class MainactivityKt = AppCompatActivity, OnclickListener { ... }
kotlin®] ~+= <2 7)HE

extends Hi{l F&2 P o0&

=]
Nt

olE) Ao Fols | B F7)

e findViewByld
Jjava

private Toolbar toolbar,

@Override

protected void OnCreate(Bundle savedlnstanceState){
super.onCreate(savedlnstanceState_;
setContentView(R.layout.activity_main);

Toolbar toolbar = (Toolbar) findViewByld(R.id. toolbar);

.

//kotlin

private val toolbar by lazy {
findViewByld(R.id.toolbar)

} o lazy 2lE FIYEE EJA findViewByld

lazy+= OnCreate’} &+2¥H % findViewByld 8}2 = nullo] ¢FHF
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¢ OnCreate

sjava
@Override
protected void onCreate(@Nullable Bundle savedinstanceState) { ~ }
//kotlin
override fun onCreate(SavedlnstanceSate: Bundle? ) { ~ }
java . null ©] 3§ ¥o] null A&jo] bjer o] wz =X 5x] &%
kotlin » 7 7} lewl o] M= FEH nulle] H 7 U5

android o4 @Nullable ¥ #-% annotation

e |ambda 2!

Jjava
fab.setOnClickListener ( new View.OnClickListener () {
@OQOverride

public void onClick(View view) {

} ) ’.
/kotlin
fab.setOnClickListener {

view ->

}

fab.setOnClickListener {

fab : E2GHNE
OnClickListener <+ onClick(View view) & 4 &7}s

ZEH = AP EFE o] X fof AE = glie

- Midascon SDK ¢d=35t0] SFFAZ ASAE T4l 2] M= AtEZ0[E Yo mo|
M8 MAEStodof stot. ZHer Z2MEQ| AndroidManifest.xmlol Cl=x Zto| A& shct,
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- Midascon SDK 7} M&3sk= 2tolEE{z|2l
Ch 7 M Z=dH|7F b2 =0 ofelfief &2

“MidasconSDK_android_1.0.0.jar”
Z2Z2NE FMo| =,
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- BLE A7H22 w7islE v|Z HolEE MY #g 2y

— = = = "1

o
i
o
I

—
(=)
- Z8 SE com.hanvitsi.midascon.BeaconCal Iback 2IE{HO|AE SE6tC}.

// ContextManager T&
contextManager = getMidasApplication().getContextManager();

/f BEHE =4, trued Z2 Olo|CiAE =2 E30b

contextManager.getBeaconSettings().setMidasScantode(false);

// HE 2% S5

contextManager.setBeaconCallback(new BeaconCallback() {

@0verride
public void onBeaconCallback(int code, Beacon beacon) {

}
i

s LPNES
contextManager.startleScan();

- olojctAZel S2AEE B MY we FWs St

- 28 SE com.hanvitsi.midascon.EmergencyCal Iback 2IE{HO|AE SSstct,

// ContextManager Z&
contextManager = getMidasfApplication().getContextManager();

[l REHIE 74, truel L DO|CIAZE Z2 =0 4

contextManager.getBeaconSettings() . setMidasScanMode(false);

[]-23 29 ==

contextManager.setEmergencyCallback(new EmergencyCallback() {

@override
public void onEmergencyCallback(int code, Beacon beacon) {
// TODO Auto-generated method stub

1);

S (PNES
contextManager.startleScan();

_66_



ro

ER0|= 7|7|=t E2FF2 7]7]242
Y oo stx|gt H|ZE SKD= WFH

e
= 9
2 etER0|=7(7[et dSE et

=2 BluetoothAdapter2l= ZeHAE SdliA 2
2 0| A E &35 "H|Z7|7|9 7o

override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_main)

contextManager = midasApplication.contextManager //
contextManager!!.beaconSettings.isMidasScanMode = true

textView_1.text = "FAI7] 5"

val pref: SharedPreferences = getSharedPreferences("H|ZF%AA=" Activity. MODE_PRIVATE)
editText_ServerIP.setText(pref.getString("ServerIP", ""))

editText_ServerPort.setText(pref.getString("ServerPort", "80"))

- HI23} 9E 3 ASAE ol AIFoIM 4l HX| 2202 BuH4E THs0 S5
5t00F ShCt. EESH StA A= 7|5t QJA0{oF st2=2 My EZ A= doF i},

override fun onBe’uonCallbdd\(stdtus Int, beacon: Beacon) {
when (status) {

BeaconCallback. STATUS CODE_ENTER, BeaconCallback.STATUS_CODE_UPDATE -> {
textView_l.text = "4 " + beacon.mac
textView_2.text : " + beacon.temperature.toString() + " C"
textView_3.text . " + beacon.humidity.toString() + " %"

HttpSendData(beacon.mac, beacon.temperature.toString(), beacon.humidity.toString())

BeaconCallback. QTATUQ CODE_ E\IT -> A
textView_1.text = "FA 7] 5
textView_2.text = ""

1 textView_3.text "

!

else —> {

1 textView_1.setText(R.string.beacon_unkown_code)

!

}

runOnUiThread(this) // 2HE2 213

|8
J

override fun run() {
if (adapter != null)
adapter!!.notifyDataSetChanged()
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- EREA HEoZ2EE HZX
of Zch
eI S S
oM HIZ AS
P - 192.168.25.45

HE ;80

oV
24l th7|

|P : 192.168.25.45|

2E ;80

FA : 74-f0-7d-ce-49-8a
2kE:2475°C

=5k 31.56 %

A&

Aot AZ0| £[X|

sl 2HE

2=l Hhol 214 Mu{ol ol &
sie &3 [T ) MH B2

=

|P - 192.168.25.45

HE 80

FA 1 74-f0-7d-ce-4f-c4

|P : 192.168.25.45

LE 80

FA : 740-7d-ce-49-8a

25 :24.7C

&5 :31.47 %

2 :24.87°C
&x:319%
S, B, S

|P : 192.168.25.45

XE 80

FA : 740-7d-ce-4f-c4
25:24.96°C

5r:32.2%

MHEZEE S50] gaLct

H
;\.l

gL

re
N

Aeet HZE0| &

&

= o
7—|I-c>—‘—

[clole] A& =

_68_

)




- tEZ0|E0A AME{Z2| O|o|E &AI2 HTTPSA °tEZ0|E &4l 2}o]
B2z & A8 Mu|2oA Eo| MEZ=0 U= OkH . OkHttp= M=t
El 2l0|E 2|2 HTTP Z|Hte| request/response Ct. k2 2ol Z2ZNME
of F7tstUct.

Yo puild.gradleoll 2lolEe{z| =&t
implementation 'com.squareup.okhttp3:okhttp:3.8.0'
AndroidManifest.xmloll QIE{Ll HolMd FI}

<uses-permission android:name="android.permission. INTERNET"/>

HIO|E{= HTTP Post &tAlo 2 M&SI=0| HTTPL| body &0l HO|EH{E HESI] keydt
o} value g+= oHESHod =FAM SOl HTTPL| requestS Aot OFX[2H2 2 Cal lback H|
MEZ M 2| responseol| CHEH M2|lE EHEst= ZEE 2HMsiQICE.

val pref: SharedPreferences = getSharedPreferences("H]ZFAA=", Activity. MODE_PRIVATE)
val editor: SharedPreferences.Editor = pref.edit()

editor.putString("ServerIP", editText_ServerIP.text.toString())

editor.putString("ServerPort", editText_ServerPort.text.toString())

editor.commit()

"n

textView_4.text =

/ URL

try {

url = URL(

"http”,

editText_ServerIP.text.toString(),
Integer.parselnt(editText_ServerPort.text.toString()),
"beacon.html"

catch(e: Exception){

textView_4.text = "AWURLO|ZEX A H 5

.add("mac",mac)
.add("temperature",temperature)
.add("humidity", humidity)

.build()

/ OkHttp Request

val request = Request.Builder()
.url(url)

.post(requestBody)

build()

/ EgfolAEAAY

val client = OkHttpClient()
client.newCall(request).enqueue(object : Callback {
override fun onResponse(call: Call, response: Response) {
}

override fun onFailure(calli Call, e: IOException) {
if(e.message "timeout"){
t}ext\/lew 4.text = "MHZFEHIHo|glFH "




else if(e.message!!.substring(0, ("failed to connect to").length) == "failed to connect to") {
textView_4.text = "A B etA Ao H x|k & T}
1

J
else if(e.message!!.substring(0, ("unexpected end of stream on").length) == "unexpected end of
stream on") {

textView_4.text = "A B &tA Ao B A 5"
1

J

else {

textView_4.text = e.message
1

call.cancel()

)
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- DJI M=ol YA

o=z

Sk

o

Mobile Device

Mobile Application

DJI Mobile SDK

i0S / Android SDK

A

Wired or Wireless Link
Lsa F

BJI Product

Remote Controller

hI*

Wireless Link
Lighthridge, ¥

Auxifiary Link

Aircraft

I{
T

[DJI SDK2} ZH}UHol odF ]

Ol=& ZH}ed DJI SDK Ct2nt Zo| T4 =0f ULt

o $Ae 2lol=e2 / Zadd3

71 AMlEelole R AlZEt =

Ol JHLX} Zto|= 2 APl MEHA

M

=

[H

Google Maps St==20|= API X

U2 HMZESH| 2

o &ME o

—

0

0jo

ozt

ZHEE MEISI0{ "Waypoint'2l= Af Z2HEE DH=EC],

API 19: Android 4.4 (KitKat) 2| "Phone and Tablet"oll CH3H =[A~ SDK HHA S MASH
HMEE ZtMSiCt,

- "MainActivity"Z, &l0|otR O|&S "activity_main"@Zst1 T2

2 M2 A8
21578 Fo

71 2lsl = 2ol Mu|2olM siE Ato|Eel HXtol| w2l 72H
grotof ettt O] 0|F7|= ¥ 7HEA| O B=22 BtEA| HR35ict
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21 S 7|7

o] =M EO|M Google Play Service SDKE A x|

[SDK Zt2|X}ollM  Google Play Service A %]

- GoogleX|= Android APl = Google Play MH|A m{F|X[o Zet=[0{ A2E ZAndroid SDK
22| X & AF23SH] Google Play MH|A SDKE A x|5l0{0F ShC},

- Google Play MH[A mHZ|X|7} AX|E = M| AndroidManifest.xml IS €1 Clg 2
25 <application> 42| 519 42 FItsict.

<meta-data android:name="com.google.android.gms.version"
android:value="@integer/google_play_services_version" />

<meta—data

android:name="com.google.android.geo.API_KEY"
android:value="API 7]" />

- APl 7|=

- theeR

= =20 AH[20iA

build.gradleol| Ct=&

implementation 'com.google.android.gms:play—services—maps:16.0.0'

implementation 'com.google.android.gms:play—services—location:16.0.0'

- JC}2 AndroidManifest.xmlofl mHo|M

<uses—permission
<uses—permission
<uses—permission
<uses—-permission

<uses—permi
<uses—permi
<uses—permission

Aste

android:name="android.permission.BLUETOOTH" />
android:name="android.permission.BLUETOOTH_ADMIN" />
android:name="android.permission. INTERNET" />
android:name="android.permission. WRITE_EXTERNAL_STORAGE" />
android:name="android.permission.READ_PHONE_STATE" />
android:name="android.permission.READ_EXTERNAL_STORAGE" />
android:name="android.permission.ACCESS_COARSE_LOCATION" />




<uses—-permission android:name="android.permission.ACCESS_NETWORK_STATE" />
<uses—permission android:name="android.permission. ACCESS_FINE_LOCATION" />
<uses—permission android:name="android.permission.CHANGE_WIFI_STATE" />

<uses—-permission android:name="android.permission.ACCESS_WIFI_STATE" />
<uses-permission android:name="android.permission.SYSTEM_ALERT_WINDOW" />
<uses—permission android:name="android.permission.VIBRATE" />
<uses—permission android:name="android.permission. WAKE_LOCK" />

- ZE2HENM T= S0l MH[AE ALSSHEH Multidex XIS F7t5104 Gradle2l 64K
HMeh2 etoh7| 2lsil ch=x 2ol X|& 2to|=22{2|E =T Bt

compileSdkVersion 28

defaultConfig {

applicationld "com.flagon8b.waypoint"

minSdkVersion 15

targetSdkVersion 28

versionCode 1

versionName "1.0"

testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

- 2ol MHo|M "compileSdkVersion", "buildToolsVersion", "minSdkVersion" %
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- 7= Y2 Zofd HEoM EEE0 ol 2[2A29f Bo|otrollM XEE Bt

<fragment

android:id="@+ id/map"

android:layout_width="match_parent"
android:layout_height="match_parent"
class="com.google.android.gms.maps.SupportMapFragment" />

val mapFragment = getSupportFragmentManager()
findFragmentByld(R.id.map) as SupportMapFragment
mapFragment.getMapAsync { map ->

val SEOUL = LatLng(37.56, 126.97)

val markerOptions = MarkerOptions()
markerOptions.position(SEOUL)

markerOptions.title("4] ")
markerOptions.snippet("gF= 4 E")
map!!.addMarker(markerOptions)
map!!.moveCamera(CameraUpdateFactory.newLatLng(SEOUL))
map!!.animateCamera(CameraUpdateFactory.zoomTo(10f))
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o DJI SDK2| H

o2

Manager Classes

DJ | SDKManager

KeyManager

FlyZoneManager

AppActivationManager

UserAccountManager

DataProtectionManager

LDMManager

F1ightHubManager

Base Classes

BaseProduct

BaseComponent

Product Classes

Aircraft

HandHe Id

Component Classes

FlightController

Battery

Camera

Gimbal

AirLink

RemoteControl ler

Handhe ldControl ler

Mobi leRemoteControl ler

Pay load

AccessoryAggregation

Mission Classes

MissionControl

MissionAction

TimelineMission

Trigger

WaypointMissionOperator

Fol lowMeMissionOperator

PanoramaMissionOperator

HotpointMissionOperator

TapFlyMissionOperator

ActiveTrackOperator
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Ef M3 255 7HLstct.
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1S0-10303-21;

HEADER;

FILE_DESCRIPTION (('ViewDefinition [CoordinationView,

Quant ityTakeOf fAddOnView]'), '2;1');

FILE_NAME ('example.ifc', '2011-03-08717:36:19', ('Architect'), ('Building
Designer Office'), 'IFC Engine DLL version 1.02 beta', 'IFC Engine DLL
version 1.02 beta', 'The authorising person');

FILE_SCHEMA (('IFC2X3'));

ENDSEC;

DATA;

#1 = |FCPROJECT( '14GX40SX9EnQvs|TXeHCzA', #2, 'Default Project',
'Description of Default Project', $, $, $, (#20), #7);

#2 = |FCOWNERHISTORY(#3, #6, $, .ADDED., $, $, $, 1299573379);

#3 = |FCPERSONANDORGANIZATION(#4, #5, $);

#4 = |FCPERSON( '1D001', 'Bonsma', 'Peter', $, $, $, $, $);

#5 = |FCORGANIZATION($, 'TNO', 'TNO Building Innovation', $, $);
=T

#45 = |FCWALL( '3ZuNN_FnPDYQOhYO$m2512', #2, 'Wall xyz', 'Description of
Wall', $, #46, #51, $);

#46 = |FCLOCALPLACEMENT(#36, #47);

#47 = |FCAXIS2PLACEMENT3D(#48, #49, #50);

#48 = IFCCARTESIANPOINT(( , 0., 0.));

#49 = |FCDIRECTION( (0., 1.));

#50 = IFCDIRECTION( (1. 0.));

#51 = |FCPRODUCTDEFINITIONSHAPE($, $, (#72, #101));
ENDSEC;

END-1S0-10303-21;

IFC= fIe°F &0 EEFZEQl “1S0-10303-21 “2 A|=t=lo{ 3A| ol (HEADER) ¥t Ol Of
E{(DATA) ¥ez FEECH &lH ¥9=2 “HEADER” 2t= ZAIE AlZtEof mplo| M9 o
Z, A7|of 5 ofld updel MEE MdYsSty, Mol P2 DATA” 2= ZAtE ARz A
M dee ZHE HEE zEsiech 2t d9H=Z ZRES AIFol "ENDSEC” Ol2ts EALE
3 == ofx|2te 2 “END-1S0-10303-21" 2 ute| ZT=RE
Holstot. ool gdol|l Heol=l= 2t AAeol Fof & HM™EE 2T A2 buildingSMART!)
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2 L2l M ZEol| Ji7t2 I E RHXISHA = At

SECTION
2
HEADER
9
$ACADVER
1
AC1015
9
$ACADMAINTVER
70
20
9
$DWGCODEPAGE
3
ANS1_949
9
ObjectDBX Classes
90

280
281

0
CLASS

1
AcDbXrecord
280

102

ENDSEC
0

EOF
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e
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- CLASSES SECTION
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+ STYLE
o UCS(AHEXL ZtEA HO|E)
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AL —

T = 229

CHE 47| =0| HlolH & MS35to], A7 Muh AZERtE tof =txije| A#2& HFE = U
T = X[#sliof 2tk ol fls = ATFolME =AMLY [sATH HEE S5H0] oAl 42
= ohsat 228 X XAE2E oSS

T= A CHA ofolgf mbd
S7HH 2 Story drift_raw data.txt
= xicie Shear _TH_X. txt

Shear_TH_Y. txt
RG5_HL__i.txt
o RGS_TH_M_i.txt
RG5_TH_V_i . txt
RG5_TH_R_i . txt
5C3_TH_AS. txt
5C3_TH_M2_j . txt
x| 7l 5C3_TH_M3_j.txt
5C3_TH_P_j . txt
7ls
5C3_TH_R2. txt
5C3_TH_R3. txt
5C3_TH_V2_j . txt
5C3_TH_V3_j.txt
W1_1F_R. txt
W1_1F_u_AS. txt
A W1 M. txt
W1_P.txt
W1_V.txt
2= SNAPSHOT_001.PLT ~ SNAPSHOT_020.PLT
0. 56MN BBuu| i | Iddl inngg_ dhervrc .Cossvv
= Building _devc' csv
2. G0 Building_hrr.csv

. =7+ v19 Holg

Z7iel HlolEE txt W2 Exfstn, HE, aHs Y2, stz ME, ofF
S 71259l mEftolEet ARl 4 S TE XS F Us SH(ZY) FE, M 4
shat Ztoll sk Aok, F2F Y2 TAHECH AH sHA ColeE A3 ZIE chgnt
=

T AlF| ool
1
ol et of ol ef
PERFORM DRIFT TIME HISTORIES
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Structure = KIST_Main (KIST main building)
Analysis Series = Earthquake ()
Load Case =, [2] = [1] + EQ

Z2 oiolg

Column 1 =, time (sec)

Column, 2, =drift no., name =, mass center_5F

name =, mass center_3F

2,

Column, 3, = drift no., 3, name =, mass center_4F
Column, 4, =drift no., 4,
S,

Column, 5, = drift no., name =, mass center_2F

Column, 6, = drift no., name =, mass center_5F_Y

Column, 7, =drift no., name =, mass center_4F_Y

6,
7,
Column, 8, =drift no., 8, name =, mass center_3F_Y
drift no., 9, name =, mass center_2F_Y
drift no., 10, name =, LU_5F_X

=<
=2f. .

Column, 20, = drift no., 20, name =, RB_5F_X
Column, 21, =drift no., 21, name =, RB_4F_X
Column, 22, = drift no., 22, name =, RB_3F_X
Column, 23, = drift no., 23, name =, RB_2F X
Column, 24, = drift no., 24, name =, RB_1F_X
Column, 25, = drift no., 25, name =, RB_5F_Y
Column, 26, = drift no., 26, name =, RB_4F_Y
Column, 27, = drift no., 27, name =, RB_3F_Y
Column, 28, = drift no., 28, name =, RB_2F_Y
Column, 29, =drift no., 29, name =, RB_1F_Y
Column, 30, = drift no., 31, name =, mass center_1F

Column, 9,

Column, 10,

Column, 31, =drift no., 32, name =, mass center_1F_Y
Column, 32, =drift no., 33, name =, mass center_1-5F
Column, 33, = drift no., 34, name =, mass center_1-5F_Y

ol
1z
£

0,-7.5174e-6,-2.4261e-6,-2.4308e-6,-1.3828e-6, 1.5654e-5, 1.6954e-5,
1.8895e-5, 1.7136e-5,-2.5243e-6,-1.1245e-6,-1.3484e-6,-5.3864e-7,
3.2381e-6,-5.3426e-5,-4.5701e-5,-3.2976e-5,-2.4278e-5,-1.6933e-5,
1.3018e-5, 1.2916e-5, 1.0275e-5, 8.7377e-6, 1.0825e-5, 8.5899e-5,
8.016e-5, 7.1222e-5, 5.8878e-5, 5.1074e-5, 2.6043e-6,
1.6862e-5,-2.1255e-6, 1.7095e-5
.005,-7.5174e-6,-2.4261e-6,-2.4307e-6,-1.384e-6, 1.5654e-5, 1.6954e-5,
1.8895e-5, 1.7137e-5,-2.5243e-6,-1.1245e-6,-1.3482e-6,-5.3984e-7,
3.2157e-6,-5.3426e-5,-4.5701e-5,-3.2975e-5,-2.4278e-5,-1.6924e-5,
1.3018e-5, 1.2916e-5, 1.0275e-5, 8.7366e-6, 1.0802e-5, 8.5899e-5,
8.016e-5, 7.1222e-5, 5.8879e-5, 5.1082e-5, 2.5819e-6,
1.687e-5,-2.1305e-6, 1.7097e-5
LSRR
19.995,-6.3529¢-4,-6.6704e-4,-6.9178e-4,-6.9033e-4,-8.953e-6,
1.2186e-5, 1.5716e-5,
1.4848e-5,-6.3745¢-4,-6.6692e-4,-6.9275e-4,-6.9266e-4,-4.1151e-4,-5.838
8e-5, 6.5412e-6, 6.1296e-5, 1.291e-4,
1.3798e-4,-6.2642e-4,-6.6567e-4,-7.0297e-4,-7.1824e-4,-4.3704e-4,
4.0444e-5, 1.7888e-5,-3.0292e-5,-1.0026e-4,-9.0874e-5,-4.0972e-4,
2.4446e-5,-6.1428e-4, 1.1926e-5
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20,-6.4506e-4,-6.7631e-4,-6.9991e-4,-6.9696e-4,-9.1074e-6, 1.2245e-5,
1.6434e-5,
1.6336e-5,-6.4709¢e-4,-6.7617e-4,-7.0086e-4,-6.9925e-4,-4.1454e-4,-6.014
e-5, 5.5425e-6, 6.1169e-5, 1.2908e-4,
1.381e-4,-6.357e-4,-6.7468e-4,-7.108%¢-4,-7.2449e-4,-4.3976e-4,
4.1915e-5, 1.9016e-5,-2.8723e-5,-9.726e-5,-8.8047e-5,-4.1277e-4,
2.5908e-5,-6.2156e-4, 1.2657e-5

Column, 7,

section no., 18, name =,

B1F

olr
—__

1z
3l

0, 1.4424e-5, 1.0014e-5, 1.058e-5, 4.7684e-6, 4.1723e-6, 4.53e-6

.005,
.01,

.0084072,
.043837,

.019829,
.092209,

.032439,
.19192,

.16172,-.46197,-.46197

.60289,-2.0136,-2.0135

_89_

Maximum, .0053523, .005497, .0053444, .005018, .0065016, .0065788,
.0061772, .0054383, .0053027, .0054844, .0053344, .0050211, .0033488,
A =|CH gt .0060778, .0063427, .0061384, .0058619, .004065, .0052052, .005421,
.0052337, .0050633, .0034953, .006956, .0068355, .0063041, .0054341,
.0033144, .00334, .0034321, .0047097, .0055662
Minimum,-.0060056,-.0062919,-.0063896,-.0064862,-.008721,-.0087132,-.00
81566,-.0071317,-.0059279,-.0062675,-.006376,-.0064746,-.004234 ,-.00887
sHA =[AgF | 22,-.0088083,-.0080074,-.0066815,-.004363,-.0056076,-.00601,-.0062333, -
.0063492,-.004261,-.0085712,-.0086172,-.0083096,—-.0075962,-.0043057,-.0
042338,-.0043349,-.0057282,-.0072119
e ZMchH dlolH
SM™ctE Mol = txt T2 =X|sto{ X, Y Olo|e meZ LpECcH 2 od2 =,
A2 2, ddsts HE, stsxg, cel & 7IE2H2l HEHolE et AN siA gte T
2 F Ac SH(ZE) 2, AN shAM gf, oA ol st 2o, =A2gt 322 7o
Al siA olo|HE &AM et A= chs3 &t
T2 AA Ho|E
Story Shear_Time Histories_X Direction (H1)
PERFORM STRUCTURE SECTION RESULT TIME HISTORIES
Structure = KIST_0905 (KIST main building_gage,Structure Section F
et olole (KIST na — )
Analysis Series = Earthquake ()
Load Case =, [2] = [1] + EQ
Units =, kN, m
Column 1 =, time (sec)
Column, 2, = section no., 13, name =, 5F
Column, 3, = section no., 14, name =, 4F
Z= Ho|H Column, 4, = section no., 15, name =, 3F
Column, 5, = section no., 16, name =, 2F
Column, 6, = section no., 17, name =, 1F



.015, .11869, .24101, .58215, 1.0727,-4.6432,-4.6433
.02, .24047, .50714, 1.2512, 1.1627,-7.9878,-7.9877
LSRR
19.98,-475.88,-775.06,-1007.1,-1191.7,-1352.5,-1352.5
19.985,-509.32,-805.94,-1016.7,-1185.4,-1342.8,-1342.8
19.99,-540.46,-832.94,-1026,-1180.3,-1335,-1335
19.995,-568.75,-856.55,-1036.6,-1180.8,-1329.7,-1329.7

20,-591.66,-876,-1048.3,-1183,-1327.4,-1327 .4

ol
1=

Maximum, 6025.5, 7873.4, 8973.5, 10620, 12007, 12007

ol
1=

Minimum,-5815.1,-8447.4,-10262,-12756,-13676,-13676
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T Al do|E
Story Shear_Time Histories_Y Direction (H2)
PERFORM STRUCTURE SECTION RESULT TIME HISTORIES
Structure = KIST_0905 (KIST main building_gage,Structure Section &
mEt ool 0905 9-080 )

Analysis Series = Earthquake ()
Load Case =, [2] = [1] + EQ
Units =, kN, m

Z2 oiolg

Column 1 =, time (sec)
Column, 2, = section no., 13, name =, 5F

Column, 3, = section no., 14, name =, 4F

Column, 4, = section no., 15, name =, 3F

Column, 5, = section no., 16, name =, 2F

Column, 6, = section no., 17, name =, 1F

Column, 7, = section no., 18, name =, B1F

ol
1z
E\J

0, 1.0427e-5,-3.1833e-5, 7.4552e-5,-8.7392e-5, 6.6306e-5,-3.5409e-6
.005,-.0086432,-.014217,-.023675,-.06212, .22995, .22997
.01,-.042321,-.06796,-.11982,-.21578, 1.0025, 1.0024
.015,-.11179,-.18066,-.32267,-.32748, 2.3149, 2.3149
.02,-.22634,-.37514,-.62885,-.19992, 3.9924, 3.9926
LBERL

19.98,-1.2238, 15.45, 46.651, 93.173, 160.97, 160.97
19.985,-14.676, 2.6487, 44.476, 108.08, 188.14, 188.14
19.99,-27.076,-9.463, 43.193, 123.33, 214.18, 214.18
19.995,-38.58,-20.807, 42.364, 137.22, 237.67, 237.67

20,-48.338,-29.609, 43.139, 150.44, 257.34, 257.34

Maximum, 7646.4, 10115, 11422, 13240, 15995, 15995

Minimum,-7390.2,-10095,-11448,-14021,-16815,-16815
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. = ololg

H HolEe= txt w2 =X 5ty 3A Histresis LoopThd 2}t Time Historiesmtd 2 L}

Ct. Zt mjeloll= A=, tiMddE 2, dsts 2, stexgt S 7|28 ¢l M EtH o|e et A

P AEE2 PMECH M ZF 2= 2ZE OO} F Jle ZEZE Ztond & |

ZEeo MEE= AMZE, 5t 2Eo| HEE= dilA gtS LIEMMNCH Histresis LoopZh 2} Time
i

Historiesuztd 2 #2 Fx2 F4=(0f Uct. AA o4 HolHE =ME Zos CfF E2f

A A ool &

-
Ao

RG5_i Tk _Histresis Loops
PERFORM HYSTERESIS LOOPS
M El Hlo|E] Structure = KIST_Main (KIST main building)
Analysis Series = Earthquake ()
Load Case = [2] = [1] + EQ

0,5.048501E-04
0.005,5.048501E-04
0.01,5.048501E-04
0.015,5.048501E-04
0.02,5.048498E-04
0.025,5.048492E-04
0.03,5.048477E-04
0.035,5.048441E-04
0.04,5.048375E-04

=
LSRR

19.93954,4.616421E-04
19.94454,4.651102E-04
19.949054 ,4.684122E-04
19.96954,4.797408E-04
19.97454,4 .820538E-04
19.97954,4.841292E-04
19.98454,4.859433E-04
19.98954,4.874681E-04
19.99454 4 .886761E-04
19.99953,4.895508E-04

ol

p——
1=
g
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« 7|S HolH

7|€ dlolH= txt o= EXfsted, 2t ot
7| 2%

—

Al o EtHolE 2 AA|

Irox =2
> H T
HU

31

HA
=0 Mg

b

_gh

N
i)
rir
o
jilfo]
T
N
iul

A clol&

ol Et cfolH

5C3_Time Histories _Axial Strain
PERFORM TIME HISTORY
Structure = KIST_0905 (KIST main building_gage,Structure Section =)
Analysis Series = Earthquake ()

Load Case = [2] = [1] + EQ

ob
1z
E\l

0,-3.903728E-05

0.005,-3.903728E-05
0.01,-3.903728E-05
0.015,-3.903728E-05
0.02,-3.903728E-05
0.025,-3.903729E-05

0.03,-3.90373E-05
0.035,-3.903731E-05
0.04,-3.903732E-05

=2k

.S

19.94454,
19.94954,
19.95454,
19.95954
19.96454,
19.96954,
19.97454

19.97954,
19.98454,
19.98954,
19.99454,
19.99953,

-3.976138E-05
-3.974353E-05
-3.972447E-05

,—3.97044E-05

-3.968357E-05
-3.966225E-05

,—3.96407E-05

-3.961926E-05
-3.959825E-05
-3.957804E-05
-3.955897E-05
-3.954141E-05
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« HA HolH

HH Colef= txt mdz EXfste F JHX| =2 Clo[87F FH=OIUCEH. M F, A
= HE, HstE dE, stsxet 5 7l=Hel HEHoEL AH siM g dEz FdEE
l A

Tx2t 7l=Hel HEHolEet AA M e FE Xe T Us FH(HE) 2, A

at, ofl A gloll ot =of, F2gt HEE Fd=Es 7#Z2 LhgEch A A HolHE S4st
dot= o2 Z®:ef 2ot

T AlH H|o|E
W1_B1~5F_Moment about X_Time Histories
PERFORM STRUCTURE SECTION RESULT TIME HISTORIES
Structure = KIST_0905 (KIST main building_gage,Structure Section )
HEr o ofef 9-090 B

Analysis Series = Earthquake ()
Load Case =, [2] = [1] + EQ
Units =, kN, m

Column 1 =, time (sec)
Column, 2, = section no., 7, name =, W1_5F

Column, 3, = section no., 8, name =, Wi1_4F
Column, 4, = section no., 9, name =, W1_3F
ZAH Ho|g
Column, 5, = section no., 10, name =, W1_2F

Column, 6, = section no., 11, name =, Wi_1F

Column, 7, = section no., 12, name =, Wi1_B1F

0, .20857, 23.13, 5.0579, 7.3935, .58141, 4.8445
.005, .30337, 23.14, 5.0619, 7.3989, .51305, 4.8275
.01, 32223, 23.173, 5.0727, 7.4085, .27959, 4.7699
.015, .36132, 23.231, 5.0895, 7.4027,-.13391, 4.6702
.02, .42503, 23.311, 5.1106, 7.3523,-.70044, 4.5388

LSRR

19.98, 132.77,-19.346,-152.1,-261.01,-219.49, 47.062
19.985, 135.34,-14.988,-147.47,-260.19,-226.63, 44.823
19.99, 137.45,-11.456,-144.18,-259.92,-232.17, 42.666
19.995, 139.05,-8.9853,-142.52,-259.87,-236.23, 40.752

20, 139.94,-7.7863,-142.45,-260.77,-238, 39.192

ob
1z
EU

off A1 =| o 4t Maximum, 770.94, 659.69, 1606.3, 1128.3, 2764.6, 1041

off A1 =l gk Minimum,-1670.4,-3571.2,-4462.9,-6885.9,-8859.3,-1728.6
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. 3 24 oolgf

T_
x

SR HIolE{= csv &Al melo| x_deve, *_hrr2F 20| FHolAZL €2 el & 747} @l
EZ EXstct, Zh miedofl= o, 28 HE, ez AR Uctk, AH M ColeHE &2

Mot 2ot 24424 ohE ®eotf 2ot

T A A ool &

s,c,c,c,¢c.cc,.c.c,.c.c.c,.c.¢c.c.c.ec¢c.c.cc.cc.cCcc.CC.CCmm,

Sk ClOlE] | m,m,m,m,kg/kg,ka/kg,ka/ka, kg/kg,kg/kg,kg/kg,mol/mol ,mol/mol,mol/mo
| ,mol/mol,mol/mol,mol/mol,,,,,,,C,C,C,C,C,C

s

Time,"TC kit_1","TC kit 2","TC kit_3","TC_kit_4","TC_kit_5","TC_sm
R_1","TC_smR_2","TC_smR_3","TC_smR_4","TC_smR_5","TC_laR_1","TC_la
R_2","TC_laR_3","TC_laR_4","TC_laR_5","TC_stR_1","TC_stR_2","TC_st
R_3","TC_stR_4","TC_stR_5","TC_ent_1","TC_ent_2","TC_ent_3","TC_en
t_4","TC_ent_5","TC_liv_1","TC_liv_2","TC_liv_3","TC_liv_4","TC_li
v_5","LH kit","LH_smR","LH_laR","LH_stR","LH_ent","LH_liv", "MF_Kit
", "MF_smR","MF_laR", "MF_stR", "MF_ent","MF_liv","VF_kit", "VF_smR","
VF_laR","VF_stR","VF_ent","VF_liv", "AVF_kit", "AVF_smR","AVF_laR","
AVF_stR","AVF_ent","AVF_liv", "baloconi3","large_room3", "smal |_room

Z2! oolg

3","living_room3","kitchen3","rest_room3"
0.0000000E+000, 1.9999997E+001, 1.9999997E+001, 1.9999997E+001,
1.9999997E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 1.9999998E+001,
1.9999998E+001, 1.9999998E+001, 1.9999998E+001, 2.5000000E+000,
2.5000000E+000, 2.5000000E+000, 2.5000000E+000, 2.5000000E+000,
2.5000000E+000, 0.0000000E+000, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000, 0.0000000E+000, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000, 0.0000000E+000, 0.0000000E+000, 0.0000000E+000,
SA 2 0.0000000E+000, 0.0000000E+000, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000, 0.0000000E+000, 0.0000000E+000, 2.0000000E+001,
2.0000000E+001, 2.0000000E+001, 2.0000000E+001, 2.0000000E+001,
2.0000000E+001
LBERLL

3.5990806E+003, 2.3185604E+001, 2.4329216E+001, 2.6449486E+001,

3.2093389E+001, 3.7647150E+001, 2.1937301E+001, 2.2692965E+001,
2.4737238E+001, 2.6835360E+001, 2.7661684E+001, 2.2733171E+001,
2.2838958E+001, 2.4403445E+001, 2.6102103E+001, 2.6622047E+001,
2.1643860E+001, 2.3007184E+001, 2.4904700E+001, 2.7019225E+001,
2.8090963E+001, 2.2196985E+001, 2.3836006E+001, 2.4572352E+001,
3.1731650E+001, 3.6554905E+001, 2.4009703E+001, 2.3513583E+001,
2.4933204E+001, 3.2237780E+001, 3.3624578E+001, 7.8555228E-001,
2.5000000E+000, 2.5000000E+000, 2.5000000E+000, 1.1289940E+000,
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9.4745239E-001, 2.8958917E-008, 5.6051997E-008, 3.1356496E-007,

8.3801231E-008, 2.9908016E-008, 4.2441263E-008, 7.8351029E-008,

1.5166648E-007, 8.4844216E-007, 2.2674909E-007, 8.0924166E-008,

1.1483601E-007, 1.8638600E-011, 3.7227289E-011, 2.0898705E-010,

5.55656247E-011, 1.9296210E-011, 2.7629477E-011, 2.0000000E+001,

2.0000000E+001, 2.7418645E+001, 3.3580323E+001, 2.0000000E+001,
2.0000000E+001

Ao

A A HiolH

chel olol g

S, KW, KW, KW, KW, KW, kW, KW, kW, kW, kW, kg/s, ka/s

Z 2 ool&

Time,HRR,Q_RADI,Q_CONV,Q_COND,Q_DIFF,Q_PRES,Q_PART,Q_GEOM,Q_ENTH,Q
_TOTAL ,MLR_FUEL ,MLR_TOTAL

ol
1z
E\I

0.0000000E+000, 0.0000000E+000,-6.1189002E-005,-1.5753424E-007,
0.0000000E+000, 0.0000000E+000, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000, 0.0000000E+000,-6.1346536E-005, 0.0000000E+000,
0.0000000E+000
1.0786388E+000, 2.5084327E+000,-1.9759483E-002,
4.1883430E-002,-2.3410720E-002, 1.4457789E-004, 0.0000000E+000,
0.0000000E+000, 0.0000000E+000, 1.5064917E+000, 2.5072905E+000,
5.4754719E-005, 5.4791169E-005
LB EE L
3.5990806E+003, 0.0000000E+000, 2.7787667E-002,-2.2545588E+000,
2.0744743E+000, 1.5630302E-004, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000,-1.5419669E-001,-1.5214054E-001, 0.0000000E+000,
5.0724494E-006
3.6000000E+003, 0.0000000E+000, 2.7774675E-002,-2.2439686E+000,
2.0740375E+000, 1.5610142E-004, 0.0000000E+000, 0.0000000E+000,
0.0000000E+000,-1.4200158E-001,-1.4200032E-001, 0.0000000E+000,

5.0669609E-006
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A mUolT SHAIZHEM T 7|F 0.5%) ©el2 aigo| T
e, et dolef2 M=o Aok AX A HolEE 2AE Zijs

T8

AH clolH

Z3 dlol&

VAR'ABLES — IIXII IIYII IIZCII IIWSLII IIHII IIUH IIVII HWII IIQH IIMAXlMUM FLOOD

DEPTH"
ZONE T= " OHR  OMIN 0.5SEC", DATAPACKING=BLOCK,
ol et ool & VARLOCATION=([3-10]=CELLCENTERED) , NODES = 205, ELEMENTS =
320, ZONETYPE=FETriangle
0.00000000
0.30000000
0.60000000
0.90000000
1.20000000
1.50000000
1.80000000
2.10000000
2.40000000
2.70000000
oA gt LSRR
155 196 195
156 197 196
157 198 197
158 199 198
159 200 199
160 201 200
161 202 201
162 203 202
163 204 203
164 205 204

_97_



(5) ClolE{H|o]A MA

iolEHolA= Z|2M22 MEt HOIHE MY = Us HOolgZ ZEH ME E= a4
HEE M = Uc HolE2 UYL E 7Y%, AE FE= A= HEo uf2}
CHE &+ A= H2 dotsll, silA tE XNEste HOIE2 AAIZHSE MMSIEE 54 H|
Ol 22 Fd35tUct
® Szteiel oiet dlole 2 HEH ME HOIE
[Bztee| oiet ool MZ BOlE - t_sd]
=g oo ef & 49

1 id integer AE X}

2 title character varying(100) =

3 sub_title character varying(100) £H =

4 data_table_nm character varying(50) ClolE Hol&2YH

5 structure character varying(100) ars 832

6 analysis_series character varying(100) AHsIE HE

7 load_case character varying(100) stE=x=gt

[S2tHel 23 HE M HO|E - t_sd_col]

Zged Ei= = =1

1 id integer AlE X}

2 col_no integer LHAHS

3 col_nm character varying(100) ZEd

4 sd_id integer M EfC| O] & AlHX}

@ ZMc ojer fiojly 2 2 ME HO|IS

(Bt ofet ool MZ BHOlE - t_ss]

Z2e=d ool A

1 id integer AE X}

2 title character varying(100) =

3 sub_title character varying(100) 2H=

4 data_table_nm character varying(50) Hlole Hol&d

5 structure character varying(100) ads 832

6 analysis_series character varying(100) AHsts =

7 load_case character varying(100) stE=x=gt

8 units character varying(20) che
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M2 XM ol - t_ss_col]

ey HiolH & Ay
1 id integer Al Xt
2 col_no integer UHHS
3 col_nm character varying(100) ey
4 ss_id integer M EfC| O] & AlEHX}

® H M EF Holel 2 3HAZf

XM Hol=

[ £ olE dlole M& EolS - t_rg]

Z2Eg Clol& & =l
1 id integer AE X}
2 title character varying(100) =
3 sub_title character varying(100) £ =
4 structure character varying(100) ads 8352
5 analysis_series character varying(100) AHsts HE
6 load_case character varying(100) stEx=g
[2 s 2t M Elol& - trg col
Zeg Clol& & =L
1 id integer AE X}
2 time numer ic(14, 10) AlZH
3 val numer ic(14, 10) ok
4 rg_id integer M EtH| O & AlH X}
@ 7|s HMEL Holgl R sAgt ME Eol=

[7|S OIE Hiole XMZE

BHlolg - t_pillar]

ZEd Clole & =L
1 id integer AE X}
2 title character varying(100) M=
3 sub_title character varying(100) A=
4 structure character varying(100) ads 852
5 analysis_series character varying(100) Adsts =
6 load_case character varying(100) Stexg

_99_



[ 7IS shAM gt A& E|ol& - t_pillar_col]

I =

02

T

Z
(m]
AT

= = o
1 id integer Al X}
2 time numer ic(14, 10) A2t
3 val numer ic(14, 10) at
4 pillar_id integer M EfCll O] & Al X}
® =S HEF Hole ¥ ZH ME HO|S
[ HEt ool M& HOIE - t_wl]
=gy El[Jl=k= S|
1 id integer Al X}
2 title character varying(100) M=
3 sub_title character varying(100) LS (E=
4 data_table_nm character varying(50) HolEe Hol2d™
5 structure character varying(100) cHatdE M2
6 analysis_series character varying(100) astE HE
7 load_case character varying(100) stE =g
8 units character varying(20) =H
[HA 23 HE MA HolE - t_wl_col]
ZE=EE HoOolE ™ S|
1 id integer Al X}
2 col_no integer AHHS
3 col_nm character varying(100) AHHY
4 wi_id integer M EtH| Ol B AlH X}
® =H& HEF Hlolef 2 ZAHE HME HoO|S
[ stX MEt Clolef X% HIOlE - t_fire]
Z = o oo Ef & 49
1 id integer Al X}
2 mw numeric(3, 2) MW
3 data_type character varying(10) devc, hrr &
4

data_table_nm

character varying(50)

tiole HolE2Y
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[axl 23 ME MZ HO|E - t_fire_col]

2y Clole e Ay
1 id integer AE X}
2 col_no integer LHHS
3 col_nm character varying(100) ey
4 unit character varying(10) =
5 fire_id integer M EtH| OB AlH X}

@ &+ MEr Oole ¥ ZHE ME HO|I=

[Z4 M EF HolE] MAF Eo|E - t_flood]

Zco oo E{ & 248
1 id integer AlE X}
2 time_hr integer AlZH(AL)
3 time_min integer AZHE)
4 time_sec numeric(3, 1) AlZHE)
5 datapacking varchar (50) DATAPACK ING
6 var locat ion varchar (50) VARLOCATION
7 nodes varchar (50) NODES
8 elements varchar (50) ELEMENTS
9 zonetype var char (50) ZONETYPE
&= ol 2t ME HolE - t_flood]

Zged clol&e e =1
1 id integer AE X}
2 X numer ic(10, 4 X
3 y numeric(10, 4 Y
4 zc numer ic(10, 4 ZC
5 ws | numer ic(10, 4 WSL
6 h numeric(10, 4 H
7 flood_id integer O Etcl| ol & Al Xt
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(6) EAZo dAS &= A= AHIEo|A 25 WY

ZPED A ste ClE{BolA RES TETE Cf

0jo
I
o
icl]
my
o

—  Data Base

W o i B

T s cf

BIM/GIS

1
1
Meas] moofs 3 2YXEE E AEHO|A BE I
: BIM/GIS BIHSd BT Adapthe LODETY
| Object Convertor ” JSON, BSON Convertor ” Job Scheduler | i 4 2
1 ang 4
i T s
i {
H ;
1
1
1

. 7 | ‘
A
WAS | Real time OS (Interface) | :

[eIE{HO|A B& 7=E]

@ Export 25 +#

Export 2&°| SAf HAt= HOIHo| T2 &4, E2| #x AlZs, 37H4AH =&, 3244
H oHe mooed ME EAE AXNES FESIRIc PUXCE ARSADE HE ofatutd
(IFC2) S AEisHH of e mdS gi0f B tiaf ClolEe 2 242 S-etch oie Exfo
Me Aol 7= FHo| tiet AS Yt 2 Aol 7ol theh AS F=, 2t aolojoll of
st AES HEE FESICH OlA &8 2 ASY HolHE ALEXo|A E2| 2x=2 E#st
I ooiE E2| FZOIAM ALEAIIt ExportSHAAL SHE HHE MEISHH, HE iatutAolM A
SHEh M o] STAM (Geometry) & FEBICH FEE SUUAE 2450 STUAME EHL
T A= H(Face)s FEst sie He 7ot e 7|2 chelel aH22A (Triangulation)
2 FTET *= Y Anel YH(Vertices)& FECL OIHAH FZ&2 HI0|E|E 3DE Export
g deol= 3D MES MMstl, DR Exportd Z<oles 2D HMS YAMstod T (DXF) o
oA AE3tE A (Entity) 2 M7Meict MTHE HAE 23510 2B5xcz THOlds
Y Mot

2) Industry Foundation Classes®] 2kA}2 building SMART(F IAD7F /et A&E9] 339 4 2 BIM Ho]Eo] WEH &4 A
HE N2 b2 AZE Y Alo]olA Fuks 4 9l T,
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File Selector Data Parser I Tx;;:\;:,w ‘ I [é:f:;:: ‘ Es:\:‘:ﬁg
=) & 7
g;:::ii St»’r\fl.lzrjre 7SeIeFtsd$ GE:t:ecttry A Extract 1 Wv.'\'Fe
m;r:tr;hy H\zri:;hy Object it Faces Entities
! ] |
Generate Make
Type Type Extract Save
Hierachy Hierachy [ Dxf File
Data View
l |
Generate Make
Layer Layer Extract
Hierachy Hierachy |||
Data View
| 5 v
»
Generate 777
2D Vertices DXF Entities
(,, EHT-)
[Export Z&¢°| Clolel 2| HAt EEPRIE]
@ Export AFEXAL QIE{ H O]

Zt Metrol [Export] HES S=5tH Het tidod g MEE 4 A= clold=za7t
MEch Heh tjefopd MEY Clo|dE2ToA Het ofdtutd S MEISHHE oS ool EXste
H=HEE oliMsto] 2t AISE HolHE E2lFx2 =3[eh = Urh oild E2[F=0AM Het
StAL st MM E MBS, @sts XHH(2D or D)ol iste HES S2stH ot NME
Clold=za7F MMElct siE cloldZ2T0] MEe udy s dHstH ALZAIL X|Fet Z2H
cHutelo] ddECt thg O82 Y EXAE Edet Jgolot
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8

a

IFC File

DXF File

STEP 1. | R HO| Export HE

‘ ) (i

) ) i

@
e’

ST sarensnon

STEP 4, X

g oY (DXF)

el

IFC mdoll= HE
04 71

| fcProjectZt =X 5t
Building shtloll=

L

STEP 2. H3t [} AT (IFC)

wowew ;L.

Eilw elault
"I [Bubding)
| [BuliingStorey] BIFL (BIFLY
| BuikdingStorey ] 1FL (1FL)
7 [Spa
¥ (Space] 102 (SHI/LHAY)
7 (Space] 101 (BHE2E)
7 [Space] 103 (Ed /2821
7 [Spacel 104 (E8lgl)
HlG

S\ [Space] 109 (128}
¥ arm)
w ) [Cotumn]
& (Cavering]
4 [Curtain¥all]
4| EDoor]

w L [Stai]
& [WaliStandardCase]

[Expot®| [Exporad |

[Export =8 HX}]

HMEJL ASH

TEE TFAEOH
steloll= IfcSiteZt =X st
I fcBuildingStorey2 T4 =[0f
IfcBuildingElement2 TFAM=0{ UCt. olz{et HSEH F=xE aiAsto{ ALSAt

IfcProject
1
T *

IfcSite
1
*

|

IfcRoof

IfcWindow

| IfcStair

[ |

IfcBuilding ‘ IficDoor | IfcColumn
1
* ‘ fewall |
IfcBuildingStorey ‘L
1 1D iigoreicontai ildingElement

*

IfcSpace
1 RelatingSpace

1= 1

+RelatedBuildingElement

»

ACE.
Steloll= IfcBui

[fcBuildingStorey=

ESPNS
[fcSite
o |:|;| ,

ol
AA

ol
—

Export Ci 4 M%
Structure | Types [ Layers|

= [_|[Site] Default
=[] (Building]
+-[_| [BuildingStorey] BIFL (BIFL)
=] [BuildingStorey] 1FL (IFL)
=" [Space]
|[Space] 102 (ZHI&/4312/4)
["I[Space] 101 (AHAAZ)
(EHl&/231208)
[Space] 104 (ZHI&)

m

[Space] 105 (ZHI&)
|| [Space] 106 (2HI)
| [Space] 107 (Z3|24)
|[Space] 108 (FHZ2H
[Space] 109 (3H24&)

HEL=Z=
[ding, Ifc
| f cSpace 2t
E{H 0| A2



building SMARTOIM= Z|S, &, &, HIE, &2, ¥ 5 U=
I fcBuilingElementZ2 He|st Ut sHE [fcBuilingElement 2]
AL X} QlE{H O|A R EFE st s a8 3 2ot

do0 Mo
ogk
nE
Hu
o
o
m
mju
Ao
du 4
o
)

IfcBuildingElement

IfcBeam

PO T S ————————

IfcBuildingElemntProxy [ Structure | Types |Layers

=1 [Types]

]

IfcChimney Beam]
[I [Column]
IfcColumn Door]
Member]
IfcCovering Plate]
Railing]
IfcCurtainWall 5[ [Slab]
- | [Stair]
e i
WallStandardCase]
" i Window’
1| [BuildingElementProxy]
+-|_| [OpeningElement]
o
—‘lchlabe
|
TR
l
—Q IfcStairFlight
—‘lchall
22 MsS ol= ZHxl o =Ry i==] =35|5F SlO
[?jEE :I'Lo-lol'—T'— AT —|Hx‘”—‘| chEE 7:"09-|'°|_|' 9_|-|_:']

C midoll= 2t HUAE TIAStSH7| 218 | fcPresentationLayerAssignmentZt =X Scl. |FC
e Zt glojofofl &&= US| AXZUAE AISA QAEHO|AZ FEESH

Product Shaps
Regresentziion

Representatian
{INV) ShapsOfProduct

D ——————— [
Structure | Types ||
L:

Represaniations
(INv) DiProductReprasantation

[Laver] A-FLOR-HRAL-OTLN
{Cl[Layer] A-GLAZ-____-OTLN
eI [Laver] A-GLAZ-CURT-OTLN

Hems{1}
Tmale] [Laver] A-GLAZ-CWMG-OTLN
@ |[Layer] A-MASS-____-OTLN
| [Layer] A-NPLT-
[Laver] A-ROOI
[Layer] A-WALL
[Layer] O-5PCO-
{I[Laver] 5-BEA
[Layer] 8-COL

(ABS)
Representationlte (ABS) IfcGeometric
g

(9. IfeExinsodAreaSolid)

|
Asslgnaditems / Assignediioms

[Layer] S-FND.
{INY) Layerdssignment (NV) anriksswnmenl [Laver] 5-5TRS5-_.
\ /
1
IfcPresentationLayer / HcPresentationLayer
Assignment. / Assignment
Naie | e

4 = I
A COL 01 I e A_COL_01-A

.

[eloloiE 2 AEate &tH]
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6. AAIZE Rk HEO| 3D A|MHME EZE A|AH AN E A=
(1) AAEZE HAE S /st =21 A71H MA
O 2791d dAlo| 75t EE AlQF
- EE2of A7Y MME EAisto] XA B HEs A o = A= EES MASUCE Z
st 7HH2 Al MME ERsto] 7|sAIZHS = HEksidl HiEZ] 25 52 &St
ShCt.
- EE2 % 10m/se| HiZtoM H|&o| Jtsstn, ZZ2EHZH 17| HX[ Aoz &tod =2 H
2HZ oHMstA dH|® 2! &FO0| Jlsoict.
- H|EE 25km/h O|2t, H|&A[ZE 15| 202 0|4+, HHE{EZ|E M 2lst & FFF2 12kg 0|5t
olof E=UX|E ¢t eHMZEHR| 7|50 UCH
O H|d EE22o| 74
o AMEC EHYZS T 1k TJ|Hte] AJNY MAl FrEre| dHbMOol 7|2 H|d =2 ARk
- ZZH 2| : Hhxa-CopterEd 67|
-2 7 2 #HIdYH|xet & 5 10kg OlsH(HiE{2| X <2l)
- H|g HESA|AEI(F/C) : A3 Pro
- Z|Ci HiZtAE : 8m/s
- FOIEHE © FEA| 657km/h
- &E2% 0 10T ~ 40T
- =&7| &z o 2.400GHz~2.483GHz
- =[O ME Hel : 5km
o H| HEE A|AHI(F/C : Flying Controller) € A3 Pro= 2xE M& AlAH Xs¥™
HiE{2| 2 siE{z| 22| A|A'RES Z3 st gt
o ZOf &4 EE2 2.46hz S4 Frol AHHUAEXZE 7 = UL =L SF4A HE
= S5Km7HX| Zhssict,



XT{37min
XSR/Z5min

- .
LT e Z15+A7/30min
32min xsR

0min  *

Z15+A7 5.5kg Payload /18min
26min

o
2
=
=
3
™
EN
=

L ]
Ronin-MX+RED{6kg)/16min

[FAo e vl Alzknt dH o 5 e 2 S34AHE(]

360 27K Zl52 7ML U= 2tolch HlA

Jl2Mo= ajo|chs 360% HME sIHA T A Ajjdsict
- 2o|CtE SEo FESI] AR XAS B 2 AY B AP xAWHOR TE

EMH| 400/ =T 1,000 2EALCH|O|E =41 TS

[ |

SHHR 400/efol22 M2ld A= HlolEel 552 floi LT o 25~300|8 O|LHZ E
A SRt

ZE 1000709 &2 LAtsto 4lo| JhsshAlet 36022 1/421 2F 90=RF ERFIEE X
= of 250712 H S oHA{Sto] ALE THSSiCE,

single beam 2742 single plane2 2 H|0|E| 7|2

WS WAL & 0f HADR WS wAsto] ololefel 3Do|o|X|Bkrt B E st

- 16xE A 32ifd = 2ALSHO] BRAMHIOEIE 4leh Z9 oM Zai|dnt X Zafle] HhAL
of SHEO| Bfotxd 3polofx|=t & mf SHEe| eF 0| 7ictZAEIct
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« HFA} RawHOIB{= X &SI PCE S4l7ts

- 2ftolek= BHALE HIOIHE USB H o282 SdliA PCE &4l0] Jhs5tct.

- Raw Hlo|E{& BHIAE A9 Ho|HZA Jl5 A 0[&0| &0|3slct.

x

{"bSensorlsMobile": false, "bLogTineStanpPerSweep " true, "Sveeps”: [{"TineStanp": 14797646
4203, "SensorReading_dnoles": [270.5, 271 . 1875, 271,875, 272, 5,273, 1875, 273, 675, 274, 5625,
275, 1875,275,.875, 276, 5625, 277, 1875, 277 . 875,278, 5625, 279, 1875, 279,875, 280, 5625, 281, 25,
Z2A1.875, 282 .5625, 283, 25, 2R3, 875, 284, 5625, 285, 25,285, 875,286, 5, 287, 1875, 287, 8125, 288.5
,289. 1875, 289, 81 25, 290.5, 291 . 1875,291, 8125, 292, 5, 283, 1875, 293.8125, 294, 5,295, 1875, 205
125, 296.5,297, 1875, 297, 8125, 298.5, 299,1875,289, 8125, 300. 5, 301, 1875, 301 8125, 302.5.3
03.1875,303.8125, 304, 5,305, 1875, 305, 8125, 3068.5, 307, 1875, 307, 8125, 308, 4375, 309, 125, 309
79,310, 4375, 311, 0625, 311.75,312, 4375, 313, 0625, 313,75, 314, 4375, 315. 0625, 315.75, 316, 43
Ta,317.0625,317. 75, 318,375, 319, 0625, 319, 75,320, 375, 321, 0625, 321 . 75, 322

[2Foltte] Raw Hlo]H ]

1-USE CABLE

1. SERIAL ADAPTER
5 - SWEEP CABLE

&+ SWEER SENSOR

[2}o]t} 2 USB A4 #AolE]

(2) 2744

rubh

HolE & o|3¢et 7t 28 75
O 3D AMEE DB Md TRAMA

- 13D A[M‘:' DB AHA—I .LLEA-” = |:_|.%

A=)
My
ful
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Sy oL HE HE

HArd A HOIH 7=

— DEMGO|E| A

T O 26|

230D MY

st7| {5k 2%, & =0lgt

< B &
QstEz2 E20| =E™Mst ez +=XETZ2SH(DEM : Digital Elevation Model) &
&st o

O 3xbel ofolef e 2 Dua Mxt

£
ot
ol

- X} 1. DEM TX2| =ty o2 YEfjel X|EXE mds AT == 21 <l sk

=
—
Z2aoM +8 JHsEt Sot T Helol YAl HUE X

Arc Grid , ASCII, _ DEM( Digital
GeoTiff, Binary, etc d Elevation Model )

File Convert

[ DEM =l MZf ]

=
L
£
o
0=

- ®Xt 2. DEM2| resolutiong FZAHA MLHAE 2lsf 262 =HSto]
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o LEVEL 2 LEVEL

Large DEM  1LEVEL

[ Level DEM MA ]

- MR 3. ZF ol DENS 29 AHS 370(32 or 64)°] MAIZIE 2= Hejz 2astol M
Create level DEM
[Level o] 2% =5 DEM B%
[Level1]
Tile divide and compress
s B8 2 U US MY
[Level 2]
[Level 3] Control massive volume resource
Qg L2 HAH It

[ EHAE X 22 ]

AR Rl
ding Image]

[Digital Elevation Model ]....

o

[ S&7I= o[o|X| 44 ]
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- Xt 5. X GHS FxE 7HAE &Y 73

J

[HillShading Solid Terrain]

[RenderWire frame LOD approach]

[ XIFAS 7= 7t &L ]

[Render Wire Frame Terrain]

- #Ef J|gre| 2xbel 481 £ YAOIA 3% ClO[HE 2B XY
ofeliel Abgtol EZElofok i
XdX =2 fef ool & 3 2fo|E HZASHX| grotol &
3At¥ HlolEE &g = UALF LAl ojof &
HE Jtse 3kt £H0| Jtsst=Ss dA = ofof &
O 7H BEE 25
2ge A By

- EE 291 A

of Hlolel2 &5 51

=0 22[7] flsiM=

1.820mm

920mm

- Aol IE oM EEo=Z EASto ATNY MM Fu|APE MSste B2 2L Y5

Ct. Ol &2 th=3dl 3 HolHE E435to =tHol ZUEEE & 5+ U= 7[S2 3D H
bl ZYol melz Metsts 7SS ZHX 2 QU
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- A MM ZHH|E AP} M EZSieE
e HlolE{2 B BCh,
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- H{StE O|O|E{E RHa A|AHQ|
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- pO2l A|AHS B{slE| Oo|E{E
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[3

m
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0
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e
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O 270d Hlolee| =

- AJY MM 2
etol Ha|, HiA

= O
FAS

3

ZA st HlOlE{= pcap

{ Al O

[E|
S

2 o[ ofolC|, EtA

o| Ho|E{Z2 QIX|H|o|E XYz, gz,
EHTZo| MEHE XTI

| AbA|

ACE.

i & i ik " i

B - S 4 e RO - ChOATRE Charea o Cnarea

s 211 Data 2. (0w -1 0ata =] -3 Cin - 1308

v L L L v L

Crared 1 D Ernl 14 Doty TR LD Crareal v D Charesl 14 Dia (=5 R ]

Crarvas 18 Qs O 1% Do TR 11 D harew VLD Cnaresl 15 Doy Crareal 8 Do

e ?ﬂ
i (1= R D D rarne [ Do Gharne 0 0k ol § Doty Chaene 0 DES

Charmel 1| G Chdr | Dt charrst | Do Charne | ke Crannal 1 s Charne | XS
Thal uddd T
neepate The
anmath foF tha . - "' i i &

I Cnames - LR CrTeE i Charreis
macond Rring .11 Dala { & X000 %= 13 Daty - 213 0a - 13 Dty ioZ.130ah
SHHUSALE i X 1
wach dim A i ¥ ¥ A hJ

Bk
Cranes 1 Doty Croevw 14 Dot CEarrdi L D Chirviai LI Doty Charde 14 Dt Crare 14 Dom
Craread 18 Doty ‘O 1 DaEs Charwdl 1R Dat Chares 5 Duta Charee 15 Bt Cmace =5 Dom

[ | —
of go| g Hof YT 60T NS 5
ME 2y wate MEXS 4REF oy
S

OlH= of2{7ie| =z

A pcap HIO|E{= =2t

[pcap HiO|LHZ]
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v w GRS dobry i
Brzpar-in

ZA sk 2F 80000474
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O =Zajlgl 25 2 Nz
- pcap HIOIElE 3t stmlo] 3t mlele Ssioz steo] EsP| shME ofef =
olg 3 Hole] F2o= F&5i0f sict o AYe AltEE ZaHE ELHs =2
PR |ote Sd xXMsin Mago| mal RWY TEo| *Ee FA =ch = ool
of Xg3 Bo| E#E Zaoe Mas WE mel(Csv)E MAslojol Btoh CSv mhe
=ajle ehelz zbzt ®E Eo)

;-?o"int-s._m;,' Pd-int.s_m;,' Pd-int.s_m;,'.].nténsity -I-aser;id. ‘azimuth -dis-t-ance_m .adjus-t-edﬁ-me -ﬁr;nestamp

| 0.053809 34.25555 -9.17876 12 0 9 35.464 258906888 2.59E+08
| 0.054781 3138717 0.547866 7 1 10 31.392 258906890 2.59E+08
0065301 3401325 -7.85259 11 2 11 34.908 258906892 2.59E+08
[CSv med =]
O csvatelel gh
-z Sl XNEE CsvaotdolM A|MEol ZE3p Fols 3D REILER= HEE 4
X2k rldgrero| z= = lotch Hol 2 42 AL U0 CSV mdE 2F §HS
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