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2. ¥ EX|517]

2.1 A|AH 24 Atg

- Windows: Windows 10(64bit) 0|4t

- macOS: macOS Ventura (version 13) 0|4
- Android: Android 5.0(API 21) 0|4

- i0S: i0S 14.0 0|4

2.2. ¥ MX|S5H7|

LS SWIR SDK ¥2 CIREZEst HAX|5t= dEHZ OtLiSHL| T

221 Ct22cC 23

M ot F3AE S 4 CI22E H0|X|of Y&ghLot.

H=d

- CI2RE &3: https://linksquare.io/download/

| O|X|0f M3 'LS SWIR SDK' 0| MEHE]|
HF/EH =S 'App'Zt PCE 'Desktop' F 7HA|

FOISHLIC} LS SWIR SDK= &2
Moz M3ELLCt

T 2
30
rir
A
ot

App £ Desktops M8 = 2HHME HES =2 H2EES AT LIC

- App: App Store (iOS), Google Play Store (Android)
- Desktop: Windows, macOS

Download Download

LS SWIR SDK LS SWIR SDK

-
=] =]

Deskiop Desktop

W LSSWRSDK W LSSWRSDK
HEl for Windows PC HEl for Windows PC



https://linksquare.io/download/

2.2.2. ¥ Hx|
iOS (App Store)

nload on the

1. 'App- A-IIA=|()"A—| ‘.[f-\ppStore EE =
2. App StoreZ2 O|&StH "#7|"' HHES 58 2X|E Tl
3. AX7t &#EEH Z HAM W OO|E S oy = JUFLCh

Android (Google Play Store)

ETITON

1. 'App' A'I|A=|O-"A-| ”GooglePIay ES
2. Play StoreZ2 O|ZotH "HX|' HHES =& 2X& TALLIC
3. AX7t 2= ¥ MEOA  Ol0|2S =olg = USLICH

Windows

1. 'Desktop’ MMOjA
2. CHREEE T2 A™dgLCL

3. SO LiEfLE SO mp2f BX|E TIASL|CH "AME XA AE HEZE" HRO0| LIE}
Lt 'oI'E 2Lt

4, HAX|7t 22 |H HEDIHOILE AIZ B F0A LS SWIR SDKE AAdE £+ USLICL

tol X mA(exe)S CHR2ZEYLCH

macOS

1. 'Desktop' Al40f A LEREEES
ZEBtL|Ct

HES 28510 0|23 0|0[X| It (.dmg)= Lt

2. CIRZECE o2 W Finder Y= 7F LIEFELICEH

3. ¥ OFO|ZZ 'Applications’ ELZ2 E2{5t0 FAtgLICE,

4. HEX|7t 2t2%|H Launchpadlt Applications Z2H0A ZZIWS H3E > USL
Ct.



2.23. ¥ Mot 9H

Ue MS LASHH LS SWIR SDKAHE O Eaot Hoto| R FE &+ AL At 1S
SWIR SDK C|HIO|A AE 8l ¥ AMES ¢loll otz AetsS A&l FA|7| HHELICL

Android

- Bluetooth: LS SWIR SDK C[HIO[A AA Ol HZAZS 2|5 ERSIL|CE Android 12 O] &f0f
M= "Nearby devices(EFFA& A7/ Z)" HBHO|

- /IX[(EF 7171/0S): Android 11 O[30 M= BLE &S @[5 fIX| #eto] Hag +
A L{Ct.

- 7tH2t 2 Z2HME ImportAl QR 2= AWS 3 HRY + UASLICH

iOS

- Bluetooth: LS SWIR SDK C|HIO|A ZHA Tl oA
- et 2 ZE2ME |ImportA] QR ZE A ol
- ALTE 2tojE 2| H2 (MEH): ME O[OX| 7 Al ARRl/OHYO FZ2 5{80| Y
= AL}

Windows / macOS (Desktop)

- Bluetooth: macOSO| A= BLE A& A| Bluetooth & #H3t SO|7t Y &= USL
Ct.




3. AJEFSLHY|
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M 771

ARIX|E Offo| Al On2E (0> 1) YoM FS ZAHLICt

2
o

¥ LEDZt Z8o| ClHO[A ==7[gh ngo| TAELILE £7[8h7 OFF2[EH =
o LEDZt AT HElZ FX|ELIC

1= ar
>
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3.2 H{E|Z| S5

LS SWIR SDKO|| USB A O|2& HZTL|CE

rdo
r
o
i
m|o

HiEZ| &8 2 4%, ST LED7IR! HZ + ELICL HAX|H, STO|
* S

et2L|M =X LED7} HEL|CH

3.3 Yat AASHY|
3.3.1 C|Hlo|A AHZA

LS SWIR SDK E|HFO|A(0|8} 'ClHIO|AYE 2R EA(Bluetooth Low Energy, BLE) =&
USB & Sof A1z 4 AsUch

- Bluetooth ¥ 4&: PC Oﬂ =552 7|50 WHEO Q00 5, Sl= 4% 2F
Bluetooth O{E{E{7} EQBtL|LC},

-USB HZ: 171 O|&9l USB ZE I USB-C EIY HO|F #oO|20| ZastL|Ct,

333 E55A ¢FE (238 /2HY 358)
X

Bluetooth= C|HIO|A0| HZADHY| fSiM= or2fel =HS0| TFEO{OF ghLfCt.
- CjHfO|A0] MRO| HXM UL, 27|t upg0| ELH0F gLt
- A3 EO|L} ADLEEQ| Bluetooth 7|50 X RAO{OF SFLICE
- AOFEEQS] H2 9| Bluetooth # 27 SQIE[0{0f Lt



EREY

9 Bluetooth

Bluetooth 7|50| M RUCtH CfF =AZ C[H}O]
20 HZgL

- ClHjo|A 9| MRS HH HMO| 7=
® Bluetooth Enabled I8ROl | s A Bluetooth Z*40]| 7ts

ot AEfZt Lt
o"l

- HMEl CIHO|ATE S E0 EA|ELCH
- &g C|HOo|A MEf & "Connect” HEZ 2
2lstL| .

[ Connect ]

3.3.4 USB ¢Z
AP =H

M2 3 & (Windows, macOS)2| 4%, USB 0|22 A5t C|Hio|Aet HZAO| 7hsgiY
Ct.
- OlA3 &0 C|HO|AE USB-C EtY A 0|22 AZTL|CH

O uss olze

== 0|83l ClHto[Ae AATLICY.

Available Devices )

A% C|Hio|A MEH = “Connect” HES 2

—_—= =
=gkl Ct
*Z=0|: O|AZEHWindows/MacOS)H A Bt A% 4=
ASLICH

[ Connect J




Model: LS SWIR SDK

Serial Number: LSSWD-00-0026
HW Version: 2.2.0

FW Version: 1.0.0

Battery: 100%

Temperature: Below average

* Scan data may not be accurate enough due to the low

temperature.

[ Disconnect ]

Hz 43 =t

Cloto|Aetol HZAO| §&otH C|HHO| 22| E|
LED 7} AHAX|O, ¥oll= ClBjojAe] FET}
HA|ELICH

- Model: C|HIO|AQS] EE 0|
- Serial Number:; C|H}O|A9| AlZ|Y RS
- HW Version: C|HIO|A9| SIEQO| HH

- FW Version: C|HIO|AQ| HeO| . C|HIO|A

of HEELDH 4l HHel Yo7t EXY 8%

Update Available H{£0| EA|& L|C}

- Battery: C|HIO[20| XY H|E2| STEO| HA|

2L
- Temperature: C|HO|A0| MM 27 HA|E
L{C}.
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5. M 71 A

oR

5.1 Device EH
LS SWIR SDK C|HIO|AE AFESHY| sl HZO| 7Tt CIHIO|AE AMSID HAME
ClHtO|AQF AT £ Q&L|CEH Windows, macOS 2| 42 Bluetooth 2 USB £

Ar8E 4= UAELICE Tablet 2t Mobile App 2 Bluetooth 2HS AtE% o~ QU&L|CH

=

AHZO| 7tset ClEO[AT7) AMEE S50 #A[ELL S50 A& C[BO|AS
HEfSt kS Connect HES F28 WEE C{HO| A0 AZAGLIL

51 LS SWIR ER 1y straTicne

A\ No Device Connected Bl [Default] Infrared Al

Device

5 Project
6 Bluetooth @ (VY]
¥ Data Collection

@) Training @ Bluetooth Enabled Available Devices

Infrared Al

MAM oz QAR C}S ClHFO|AO| MBI} HA|EL|CH

[Z1LS SWIR ER 1y sTraTioime.

8 100% § BB [Default] Infrared Al

Cﬂ Device

7 Project
O uss

#¥ Data Collection

® Model: 1S SWIR SDK

@ Trainin
& ® Serial Number: LSSWD-00-0026

® HW Version: 2.2.0

Infrared Al

® FW Version: 1.0.0
® Battery: 100%

® Temperature: Normal

Disconnect

11



5.1.1 B0l Ao/

Clstol 2ol BRAOIE HAI bHH

491 NS PIER prHol BN LT BHOlE IY § S AEE AL
o

Ol HEs & 4% ClHO|~ SHO| ZX7t 42 = UASLIC

o}
HU
1K)
i}
2
r|r
w
E
oE!
°
2
N

USBEZ QZEl C|HIO|AS| HYO{RC} XAl H{FQl

=
HAOZL AES E2 FW VersionE0| Update HEO]
HA|ELCH

® Model: LS SWIR SDK

® Serial Number: LSSWD-00-0026
® HW Version: 2.2.0

® FW Version: 1.0.0

Battery: 100%

® Temperature: Normal

Disconnect

1%
o
o

/ : \ Update HES Z2/5tH HOf
Firmware Update o

ot
rir
g}
158

o

Are you sure you want to update the firmware?

| coneel ) /

~

Firmware Update Update HES 22/st@ o o]

E7F MEED 227K AlZo] 28 =

0 UAg Lt

v0.9.9
v1.0.0

A\ Please stay connected to the internet. L, Downloading firmware form server

\ [ Cancel ] /

12



5.2 Project

LS SWIR SDKOjA| =&gt HIO|HE N&SH7| ¢

rot
1=

ZHEZS 2T = UASFLICH

Z2HME= M35 4E3HH LS SWIR SDK CIBFO[ A0 A =T ot ﬁ‘_*—*l EE HOHE
=

42 Mool BalY 4 UsUc =9, 2R Holg
g4 U

[Z] LS SWIR ER 1y srraTiome

ected MW [Plastic] Infrared Al

Scan Mode | Quick

Sl Samples Models

W Folystyrene (50 Scans) A Classification - K Nearest (Aug 8, 2025 19:14:09)

¥ Data Collection
M PE (50 Scans)

" « Category : Classification

(®) Training Polyacetal (50 Scans)

« Algorithm : K Nearest

Acryl (50 Scans)

« Performance Metrics

- Accuracy : 1.000

- Precision : 1.000

- Recall : 1.000

I3 infrared Al B silicone (50 Scans)

PP (50 Scans)
I puc (50 Scans) - Hyperparameters :
- Kernel : gaussian
- Distance Metric : euclidean
-#0fK:6
-Seed: 5

M Bakelite (50 Scans)

Il Mc_Nylon (50 Scans)

B 8 58 8B 8 8 8 8 88

B Teflon (50 Scans) « Preprocessing Type : Normalization

5.2.1 Project M|+
ZZMES ME Wdsty, MEE Z2MEEZ IO, Tt

445 S
ZZMEE Export & Import 510 CHE 7|7|2t Z2H|

Project [ open ] _new ] _savens (Cimport ) (export )

Scan Mode Quick

Open Project

MY Eloj9s TRYES 22ASUICL HAIYO FS MYEHO Yt ZTRYES MY
¥ 2 I 4% 50| BNBUC oo TUE USHY + YL
Bl 31D RHo] FQ Yol XMBEC U Z2MEO| S=0| EAIPLICL

13



New Project

ZE2HEC 0|E2 Fit1 MEL ZZHMES YT + Az
ZZMEQ| 0|2 Z|Of 30AE YT = U2, GO CAEX}, =X, -, & 5{&8¢
L|C}.
- Scan Mode: 37tX| &M & SILIE MEiS
~ T & 9leo) of ¥¥e Zesd ¥R
New Project 2 M=o}
Scan Mode: - QUiCkZ ﬁg” ——'TE7|' HHl-EI|D|' E”O|E'| I-IQF
Name: EI_ EI'A 35 L||:|'-
" - Standard: &7 S22 HIO|E F==ot
\ ) %2 oz gumel segl
- Precise: 271 £ = =2|X|2t HO|H H
27t 7MY =& LILH
Save As

o
[
_ITl_
>
02!
=2
0x
]
mot
oy
Ho
rot
Rl
ne
rmu
I=
HU
ik
[m
i

Import
CtE 717|0|A Export ot ZEME
ME Export Al dHE QR 2E

£ 0| 7|7|2 7tMEU LTt ZEHEES 71H7| 2|
=2 Project ID7} Z3tL|C}

Import Project

***

QR Code Project ID

[ Cancel ]

14



- QR Code
7IH2t2 Export 2tHO| EA|E|= QR ZEE A7 i

|l

ZHEZ JtMSLC

- Project ID
Export ZI} 20| EA|El= 6Xt2| Project IDE &5t

of
=

o Z2MES JFYSLIC

Import Project

Please enter the 6-digit project ID generated
during model export.

A

e )

Export
olf Z=HMES OE 7[7|0f HEoHH Swot7elof ZRHEE LEWAL, =
of el AHEH HO|HE CSvE MY = UASFLICL

J_I_
[m

M

Export Project

&

Project csv

( Cancel J

- Project

T2HME MHE WREYLCHL Z2HE 00| MHZ Y2 E ELCH Import MO0l A
QR 2 AWSEALE 6XF2| Project IDE RS MHO| F2E & Z2HME nigg 7t
L|Ct.

C=E
— =
A OlA |
HE + As

2 nolH, 520 X o|F0= XS
MEOIM MH =D ImportS TldY & BELICE ERA| CHAl ExportE E'%'ia*ﬂﬂ.

*
pd
(@)
Qo
0]
x
T
=2
Q
HU
1
r
H
no
rlo
S
— U
A
ofn
rQ
2
=o]



Export Project

You can import a model from another
device using one of the following methods:

1) The 6-digit project ID below
2) The QR code below

These codes will expire in 5 minutes.
(Apr01, 2025 13:30:51)

ABX4D1

Z=HEN +=8E AHEZ HO|EHE MEE=E CSv 2o mUz XMFeL L CSv mt
=

- Windows: L &A1 EC ©t9| LinkSquareWExports

- macOS: &A1 E0 29| LinkSquareWExports

- Android: LH& O|Z2| 2t2| DocumentsWlLinkSquareWExports
- i0S: LS SWIR SDKWExports (Files 22| On My iPhone)

71712]0f et ofefel Bz A5z MEELLH

16



5.2.2 Sample O+

Z2HE ZotE WES 2Ects WUl Z2ME EE MES 50| ®A
2L Cf
Samples
B rolystyrene (50 Scans) s
I PE (50 Scans) S o
Polyacetal (50 Scans) ! |
Acryl (50 Scans) Al |
B silicone (50 Scans) |
PP (50 Scans) ! |
B rvc (50 Scans) Ca ! |
[ Bakelite (50 Scans) ! |
I 1c_Nylon (50 Scans) |
B T1eflon (50 Scans) Cal ! |
ME =71
Z=HE M HES AL L MES M FEE UHY = UASHT
s ™ @ Name: Sample O|E2 YHLLICL (E)
New Sample @ Description: Sample0f| CH3H &7 dHES
© %ame: 2L Ot (MEH)
. ™ | @ Sample O|O|X|
D:ff”r:tpt'on: @ Choose File: Infrared Al Z1} 3tHO| &
AlE ME2| O|0|X|E MEiTIL|CE (1E)
g Opmalimage size s 312312 piels ® Regression Value: Regression Model <}
o TEression Value: &0 ALBElE e HELICH (M)
Coor: MEENmEEE ® Color: JFZO| EAIS/= AMAS Mets)
LICt (E=)

\

17



%0
<{F
Hi
<

-

KO0

ojn

L|Ct.

I

e
o
=

2E ME

~
(=]

2/20

(0]

PE

o] Fakln 7|EC
o

# Optimal image size is 512 x 512 pixels

Name:
Description:
o

!

o

Edit Sample

N

Choose file...

f

A

4

S
| J&3

Z:

Cancel

Regression Value :

Color: [l M

ol

2
=

L|C}. Cancel HES 2

I

=

.
o

Hin
<

18

Delete Sample
Yes

No

Are you sure you want to delete the sample,

“pE”?

LICt AMHIE Sample2 S38 5= SISL|Ch

I

=

-
o

A



5.2.3 Model M4

ZeXEo| XNYE

zl Infrared Al Model =50 EA[EL|CtH 2t & O|F5 SESIHE gA
YEE oy + AL
Models - Category: ¥12|&Q &7/
- Algorithm: 2112|F 0|8
A KNearest (Aug 8, 2025 19:14:09) o
- Performance Metric: 2 22| g
« Cat : Classificati —_—
ategory : Classification % Xl_‘H'_
« Algorithm : K Nearest N A
, - Hyperparameter: &5 A| A7
« Performance Metrics :
-A :1.000 =
- Precision 1,000 HE hyperparameter 4t
- Recall : 1.000 SEA Al
- H Ble) oy
yperparameters. Preprocessing Type: &5
- Kernel : gaussian M S . k=3
- Distance Metric : euclidean Eggﬂclj preproceSS|ng I:IAI_
-#ofK:6
-Seed:5
+ Preprocessing Type : Normalization
29 0|§ 43
HHEol 0|52 HEeLh
Edit Model Name
Support Vector
14/20
e )
S A
MEHE DES AXSLCh ANE SRS 57 5 YSLICL

\

Delete Model

Are you sure you want to delete the model,
“Support Vector (Jul 10,2025 09:49:23)”?

No Yes

19



5.4. Data Collection &

AR X7 HAEl LS SWIR SDK C|HFO|A
Jdej=Z==2 FEAISHY =olgh = Q& L|C}

i

o HEg=z ~HEZ [HO|HS +Hot,

5 LS SWIR ER by strATIONe

A No Device Connected I [Plastic] Infrared Al
Device Spectral Data Spectral Graph Preprocessin g (Normalizati-- [v]

&5 Project M Polystyrene (50 Scans)

M PE (50 Scans)

Intensity (a.u.)

/v Data Collection Polyacetal (50 Scans)

Acryl (50 Scans)
® Training

M siticone (50 Scans)
£l PP (50 Scans)
Infrared Al
W PvC (50 Scans)
M Bakelite (50 Scans)
W MC_Nylon (50 Scans)

B Teflon (50 Scans)

Wavelength (nm)

541 24 EZ GO|E| AFH

X HZE CEo[A0M AHER GO E 27| flot A7 HEYLICE 1) Mol
Clatoj A0 HAELO AL, HIOJHE Mg 2) ME0| MEEH FL02 2d=tE LT,

ne
rE
|>
=

O _ — — = I H 1
~HEZ GHo[y7t dEE MEN MPELCE +=8dE HolHs d2fE =fH
HA|EL|C ClHO|Ao| A7H HES =8|k ST AW 2 = JUSLICH

20
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w
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o
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m
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g
@
L
=
>
©
=T

Vi
=
=
S
ar
(7}
®
-
&
=

Repeat |I| times

of et

E|
—

N
<l

AlZHZE) YL C}

of Cct

P

I Y&[= AtOlOf Ci7[5

X
(]

- Interval: {2 Ho| AZHO|

A7

olo

| AlZtO| XLk B

238

HOIE =47tX| 2tz O3,

Oll) Interval 3 &, Repeat 5 3| 2

L|Ct.

St
=1

Atolof 3 =M 7|

ko

HA[E LT,

4
K

<l

L|Ct.

ol
ud

21



MK

542 ME 28

Spectral Data

|:| PE (50 Scans)
PP (50 Scans)

Polyacetal (50 Scans)

May 2, 2025 09:17:48
May 2, 2025 09:17:51
May 2, 2025 09:17:54
May 2, 2025 09:17:56
May 2, 2025 09:17:59
May 2, 2025 09:18:02
May 2, 2025 09:18:05
May 2, 2025 09:18:08
May 2, 2025 09:18:11
May 2, 2025 09:18:14
May 2, 2025 09:18:17
May 2, 2025 09:18:20
May 2, 2025 09:18:23
May 2, 2025 09:18:26
May 2, 2025 09:18:28

Riasrd ANALC NA.10.791

‘,_V_V_V_V—,—,—HHH,—,—,_V_\,_\
S A A A A A A A A A A A AL AL AL

AHEY BlO|E| AK

\

~

Delete Scan Data

Are you sure you want to delete the scan data,
“May 2,2025 09:17:48"7

(o) e

J.LEI‘II EO-"
HolEf 220

M= Project B2 EISHNR)

H
>
1L
-

M| O & 0l =
EAIEIEH Al etol M3t

L A7H0| O

= —

-I_m
-

HAIE AX HES

a
AHEZ HOlH HME AA

mju
Ju
Of
rg

=
|k
I

ot

4 o 4

HES
AR S

CIOlE{ S 44
s

]
2 AHEZ HO0[HE AH

HiojEE= S+¢

22



Spectral Graph Preprocessing

Intensity (a.u.)

1250 1300 1350 1400 1450 1500 1550 1600

ME{El MZ0 ABEY GHO[EE gz E oY 4 YSLICH AHEH Ho|EE
MZo| MALO| ﬂAIE' Lch 7252 DS, MEae ol 7|2 LhepL o,
HAE|
AHER O2fmo BALl= AHE™ HOH MX2| HHs MEfg = JAESLIC
Preprocessing | Standard ‘A
Standard
SNV
Mormalization
None
- Standard: 2H E & [|O|E & Standard A2 MXNE| T EA|SL|CL 7HE 7| £20]
b= ANz SEYL
- SNV: AHEH [ 0|EE Standard Normal Variate(SNV) Ao 2 MH2| &
HA[RL|CE.
- Normalization: 2 HE™ HO|HE Et2H(Normalization) 422 THE[
HEA|SfLICY,
- None: ®X2| 90| $7E AHES HO|ES 12 mAILC

23



Auto Scale
Jdgfj= gag HOojLs AHER [0t /JS 42, Auto Scale HEZ ZEI5IH XY
HME

MEHE GIOJE el M7| Holol HA aj=of M2=0| A5z =

[Auto Scale %] [Auto Scale F]

Intensity (a.u.)
Intensity (a.u.)

Wavelength (nm) Wavelength (nm)

24



5.5 Training

[Z1LS SWIR EB 1y straTicune.

Device Training Algorithm [ Classification

— Traini
& Project raining Data

- M Polystyrene (50 Scans)
¥ Data Collection
M PE (50 Scans)
(® Training Polyacetal (50 Scans)
Acryl (50 Scans)

(& infrared Al M silicone (50 Scans)

Hyperparameters

select kemel |_gaussian

Select Distance Metric [_euclidean

LS SWIR SDK C[HFO| A0 A =Elot

ULt

Qe SIASE A
DEZ s5g

AHE Glo|EE

A No Device Connected B [Plastic] Infrared Al

~] [ K Nearest Preprocessing |_Standard [~)

Start Training Save Result

Result - Classification

Accuracy: 0.970 Precision: 0.971 Recall:0.970

Predicted
1

0| 835t0] CHADH Infrared Al

0

TZHEQ =ZetEl ME SEOM o5 AHEE MES dHY + ASUCh MEE
ME2 2= BAXH, oig ¥E2 AHER HOIHT o5 AMEE L

Training Data

B Polystyrene (50 Scans)

. PE (50 Scans)
Polyacetal (50 Scans)
Acryl (50 Scans)

. Silicone (50 Scans)

Training Ratio: 80%
———

- Training Ratio: ME4El HO|HE St&
HO|Het HF HOIHZ L= HlES
2L o S0 80%=2 27Y5tH,
MEHEl O|O|E Q| 80% & && CIOIEHEZE,
20%= 45 HOIHZ ALEE0 ZEQ
ds= et
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5.5.2 8t ¥¢anz2E
D2 SEA717] Qo dng|E2 MEig = JSLICE IA Classification,

Regression, Clustering, Dimensionality Reduction 22 237 %[, 2t 25HZ ME
HE|FS dEE = ASL O

Classification (2 5&)
A2HER HO|H7t

=
nglES ABE °'§'—IEL

2

- K Nearest
- Support Vector
- Decision Tree

- Logistic

Regression (2|7 £A)

2 2M2 ot ot Ldng|EYLICE 252 ?I6H Project HOAM MEHE
Regression ¢f2 O|2| Aslof SfL|Ct CtEdt Z€2 Lng|E5E2 M8 = USFLICE
- Linear
- KNN

Dimensionality Reduction (XIH =)
A3 =48 Sof 2X3 oM 2HE™ HO[HE AZ2t5t7| et Ene|SLCH
o

S #2 L12ES AEY + UASLICL

- TSNE (t-distributed stochastic neighbor embedding)

26



5.5.3 Hyperparameter
MEdSH 5tE YNE|FHE hyperparameter & Y = USLICHL Hs A2 s

-1 =o =
CtASH hyperparameter Z8H2 A|E3lE 5= QU&LICH

Hyperparameter Sweep

stE OOlH, &tE& €12|F, hyperparameter A S 228t = 'at5 A|Z HES

4 [ | =

S2ote 50| AIRELICL 850 YBHOR YREE SRYUE ZI} A0S ol
AL

T

= = - =
O] A
Classification Regression
Result - Classification Result - Regression

Accuracy: 0.970 Precision: 0.371 Recall: 0370
MAE: 0.186 RMSE: 0.239 ReSquared: 0.969

Predicted

.
Clustering TSNE
Result - Clustering Result - Dimensionality Reduction

Silhoustta: 0,764 DE Index: 0.665 ARI:0.501
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T

b

Save Result

Support Vector

Name:

14/20

Save

)

Cancel

(
o

* Note: Dimensionality Reduction Z1H= X
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5.6 Infrared Al EH

[Z1LS SWIR EB 1y straTicune.

I::::l Device

&5 Project

Spectral Data

% LSSWIR-01-001, (52B12C14) B 43% WB [Plastic] Infrared Al

Select Al Model o [ Classification- K Hearest (hug 8, 2025 19:14:08)

| M Sep 26, 2025 14:31:16 | PE

Sep 26, 2025 14:31:04 | Polyac--

M Sep 26, 2025 14:31:01 | Polyst

¥ Data Collection

[CI sep 26,2025 14:30:59 | Pvc

| I sep 26,2025 14:30:53 | Polyst-

(®) Training

M sep 26, 2025 14:30:50 | PE

Sep 26, 2025 14:30:46 | Polyac-

IZ) Infrared Al

Spectral Graph < Preprocessing

Wavelength (nm]

Training E0|A Mot RS AZAEN CIHIO|AON +=Fot AHER HO|HE
HAEY & LI

5.6.1 2HEZ G|OJE| A7H

SiXf AZE CIHIO|AOA HIOIHE 7| ol A2 HAMTLICH A HER2
ClHO|AZ} AL U WBH BABIEL|CE Infrared Al RHOAN £TIE ATHEH
HO|lHE ZZHME {0 NMEL|X| LEL|ICE Clear HES SESIAL ¥ FSF A
=E0| x=7|=tE L L

g A

Advanced Scan Options ©

Interval E seconds

Repeat |I| times

Scan Mode

Quick  Standard Precize

Data Collection E2] FArELI T

Z7t2, Scan Mode MEHO| 7hsSTILICE ZE2HE Mg Al
=

MEHHE Scan Mode &=t 5LSHAHLE I B2 Scan
ModeE MEHE £~ QUEL|CH (O 22 Z2|= Scan Mode
= H|Zdst L)

29



5.6.2 24 Hlole =

AL 1T - L

+7E AWEY Glojg 2=20| EAIFUC

Spectral Data
M Jul10,202511:14:22 | PE 1]
{ B Jul10,202511:14:21 | PE o }
{ M Jul10,202511:14:20 | PE o }
[ Bl Jul10,202511:14:19 | PE o }
[ M Jul10,202511:14:18 | PE o }
[ M Jul10,202511:14:17 | PE m }
{ B Jul10,202511:14:16 | PE o }
{ M Jul10,202511:14:15 | PE o }
[ [l Jul10,202511:14:14 | PE 1] }
[ M Jul10,202511:14:13 | PE (1] }
HE™ Oo|E AfH|

\

\

Delete Scan Data

Are you sure you want to delete the scan data,
“Jul 10,2025 11:14:22"?

/

Delete Scan Data

Are you sure you want to delete all scan data?
(Total 11 items)

e ) G

AHEY OoH 5 MX HES Soto]
SY AHEY UO[HE ANE & ULt

SHOIN 27
AHSiD 222 x7|ghet o

(Data Collection BOJA =Zlot A7H
HolEol= d&2
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5.6.3 Model AEH

Se lect Al M od el C [ Classification - K Nearest (Aug 8, 2025 19:14:09) | v]

AX| ZEMEO| KMEHE Infrared Al RHES MEIZ = USZJLICHL ZHO| MF HEE

Project RHOIA BQIBH & ULITH

.6.4 Model HAE Za}

HE olH S201M GIOHS MR, M Infared Al BYS S ZTHE

11— =
(X k=13 _J'k_ O|¢|_| |:|.'

>

é| —-= A H
- Classification: Z & 0| 0=t Sef& FE7F BA|E L T}
- Regression: 20| 0| F3t 9|7 0 =ZL0| EA[EL|CE
- Clustering: Z 20| 0=% 2{A2HE Ztm7F ®A|E L C
Select Al Model ¢ [ Classification - K Nearest (Aug 8, 2025 19:14:09) IV]

Polystyrene

578 A2HEH HO|H7t MEHE HEfO|AM AMZEZR Infrared Al ZES MERSIH ST
24 7

o
HOo[H=S Io3P04 Mz2 oF Zdugts 2osLo
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SpECtralGraph : Preprocessing | SNV

Wavelength (nm)

HNz)
Jmo| EAIEE AHEY HO[EQ FA2| Y
AIZHO| YEEs AMEY GlojEE ZY S5 Al MHE MN2| WHoR
N2 LTt o7 A Meots MN2| ¥2e AT EAIElS CojE{oT X

29 sy Al H8E M2 WHols ¥¥g FX| Yl

Preprocessing | Standard ‘A

Standard
SNV

Mormalization

_________ J None
- Standard: A2HE 3 [|0|E{ £ Standard HAICE MA2| & BAIRLICt 7t 7|&0]
Cle MM gL
- SNV: AHE 3 [ 0|HE Standard Normal Variate(SNV) A0 2 MAZ| F
HAIL C}
- Normalization: A E 2 HO|HE Frtsk(Normalization) A2 MXE| =
HA|GLICE
- None: T1X2| 30| +=8E AHEZ [HOIHE A2 HA[ZL|CE
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5.6.6 Auto Scale

JEZ Yo HolLts AHEH HO|ETH US B2, Auto Scale HES 225}
HEE HIO[EH2 A7 #elof RA d2jzol MZ250| As2z ZFELL
Spectral Graph < Preprocessing ( None | V]
1300 1350
Wavelength (nm)
[Auto Scale ]
Spectral Graph . Preprocessing m

Intensity {a.u.)

Wavelength (nm)

[Auto Scale 2]

rot



5.7. Support

dol 29 el BEE oLt At 2= EES

ig
ro
e

>.

=
Settings Info
Language Software Version 1.23
Usage Data Collection (O] Privacy Policy
FAQ
Device
How many scans can the LS SWIR device take on a single charge?
How long does it take to fully charge the LS SWIR device?
I would like to know the specification of the LS SWIR device.
I don't see the LS SWIR device in the list of USB or Bluetooth devices.
I can't connect to the LS SWIR device.
5.7.1 Settings
. = o) Sk= = o|ls
- Language: ¥ 210{F MEHGILICE ot=, SOIE X[&TL
- Usage Data Collection: A& HO|E =& O{£E HHgtL|CL
5.7.2 Info
- Software Version: 21X 2AFQ W HES BA|GLICEL Z[4 HT

= =] =
S22 =olotH QIHY HZ0] ARTLCt YHHO|ET} Jts

O Z-g=tgLLt.

- Privacy Policy: 7118 Me[gdS 2old = A= HO|X|=2 o|s Lt

~ 0

(https://linksquare.io/legal.html

7y Ee NF 25 IR 22U
- W2 2oH YHO| EAFUC


https://linksquare.io/legal.html

0| ZRSCte 2t FO| ALY, CIHO| 0| HEf LED S&=

=

o
LA EIAS F2 CIHO|AE ATREZ THAIZ S}
A O

ClHFO| & 2ZEQ0] HHOE =0|= M7t SHZEX| RE=CHE, DM E

LS —
(linksquare@stratiotechnology.com)0f| {50 C|HIO|A @F S{ZAO| CHot

= UASLICL

6.1.1 StMmEZ C|HIO|A SZHs}7|

LS SWIR SDK2| SCAN H{E0[ =2{% JEi0A HJ AKX E AT SELICH

0

He 29K

AHREOME,

Bluetooth &2{0] HEH E|B 2 HIAIE|M USB AHIO|ES SoljA{ 2t C|HIO|
20| AE JtsTL ot

=

@ e oA BoM HAI E2EE SET st

o
[ JUS OHMBEZ SXFOl CIHI0|A0| AIZSHH, CjHfo|A

EHOlM EF=DF 20| FW Version 40| “Safe"Z2 HA|E
® Model: LinkSquare SWIR SDK |_| EI_

® Serial Number: LSSWD-00-0001

® HW Version: 2.0.0

| Disconnect
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6.2 LED &2 Soff =9 758 C|HIO|A AER
M AZAE|7| M AE{O|A, LED SES E3| C|HIO|AS SX| AEf U @20 Z=22

A = = LF XEEH DHMAE (linksquare@stratiotechnology.com)0f| &St

7
O ClHO|A F SfZ0 Chet 228 & + ASHCh

Hoz Tz HEfYLICE Aol YHOES TAHFM L.

LED #& LED %
A7 LED ON
Hel LED ON
El LED OFF

6.2.2 C|HIO|A A|ZH A

ClHFO| A7 Moz AFE[X] Zoh SEfYLICH DHHEY 22T K.

—

LED 7 & LED S%t
A7 LED ON
M LED OFF
e LED OFF
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bN 3
S

6.2.3 0|4 S&F AWM (X7|=h

LS SWIR SDK C|HIO|A 9]
ZICH7E AM 27|53 1t
MEO| EolsiFAM L.

7|3t 1
=

E
~
= (]

ciot, n2

LED 7& LED St

E: A7H LED OFF
el LED OFF
ME{ LED 2 A ZE (0.2X)
6.4 S O]4 o
BLE, USB S+ O|&t0| MBS LICH M AX|E ZICHt M 2|7t s 2 & =X
SOISHFEM L. BHY, 242 ZTHO0| XEHXoZ LASICIH DZHME | E2lsiF:AM L.
(MEH LEDZ} HX A AZIE L2{FA|H 80 =80| ELc})
LED T+& LED SZt
E: A7 LED OFF
M2 LED OFF
MK 2ztdtal
AEH LED | Zate
(NX ON, 1X OFF Ht&)
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