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FtHi2tol MU S S5 22 Ftm2te| o|E U HHE (PoE)Lt ZHH2ES] 1/0 HEE S 0|83 A 2.
o POEEAMEY ZR T 32 A=

IEEE 802.3af EES &4-0H{Of BfL|Ct.
2 T Vaux (12-24V DC Power Input) S AF2SHAA L.

=

GPIO #H4lE]

I/O AO|EE Mee mjf CHS ALE
o 712X AWG26 T2 AW
o 10m O|Ate| HlO|E22 Al0|2 BT

o UTHFXII|E J7t0|0f| EX| ORI AIR,
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St=0] 9 A AR T AR |3

3. StESlof X A2 27 AF

CPU Intel Core i5 282{|0|3 52 22| CPU Intel Core i7 28l2{|0|3 52 22| CPU
RAM 4GB 8GB

LAN A|ch 1000 Mbps £ & x|

2HHIH| 2 ol7|EH Windows x64-bit 11, 10, 8.1, 7

o7 XE 32t 2GB oj&e| C E2to|H

ILIC}. G2 S04, 1000Mbps HEE0| 5 CHo| 7o

o

LAN 2FAtge| A2, FtH|2t of CiE 2|0 FPS #F 2 E&dt= WSS
=

2t SIEZ AASIH SA| ALEAl 2 7HH[2ke] £[o FPS = 20| ELICt.
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= Z2OAUS S ALE3H| flsliM= of2ff ojHul @70l 2tz E|0{of BfLCt.

AHs g
o HE ma|e 248 (9014 byte)
o AN EE (AT
e 4590|352 0h Y3 452 48 (1.06bps H0|Z)
A Z22le 1500 byte O|Af2] 2! ALO| XS O|0[BHLICt Th2! Afo| =7} 245 Ftufate] (= 5 X{2tS J|cht 4 Yoo

PC 2| CPU #3IE EY = AELIC HIFE2| o[l O{HE = HE 2| S X|46HX| 2 LMo = H[Z-dt =0 AS LT
| ArE e HZ2|2 3 7|JL|Ct =4 I 2 2oz BFE 0 U

e
UALICE 241 M7} SIHE4E A 22| ALSE0| F7FBILICE

= A
£ 9 0|F52 o|Eul O{HE{Q| /13 £ E 20(RLICE A3 £t S| e[ QUCHH FHH|2te| Tl £ 27t 0 SHA| H|
otEl 2~ AELICH
ME™ES S| /I Z2THE A5 SAE PCOIM OIS X[ AS MIEMAL,
1) PC o A|Zf &of|M “O|Eull ME”S HMsto] oyl ME Xo= Tt 5|, C|HtO[ATF AZE O|EUle] IP HEE K&
(DHCP)2 2

2) PC 2| A= &HO|A “ZHK| 2t2|X}(Device Manager)”E ZAMSI0] ZX| 22| Xt Ho= Tt |, Z2M = HEY 3 o=E
(Network adapters) 2t=0f| A C|H}O| AT HZE Ol ZEE 222! ot = {4 (Properties) & T

o
1 (Advanced) ¥ 22I5t0{ MY & T

3)

4) F™HE Z2||(Jumbo Packet) £4E 9014 HIO|E (9014 Bytes Z2 9KB MTU)Z #HE (=)

5) T 8l 0|&(Speed & Duplex) £42 1.0 Gbps F0|Z(1.0 Gbps Full Duplex) 22 HZE (Z%)
6) =% HIH(Receive Buffers) £48& X E4 HE (%: 512MB)

HIE3 9 OB » o|E%

Unidentified
|;? .'m¢ fr‘“l‘:‘!a

S1si ElofE

AH&(DHCP)

DNS MH| gieh = (DHCP!

3

=

Realtek PCle GbE Family Controller Properties X | Realtek PCle GbE Family Controller Properties X | Realtek PCle GbE Family Controller Properties X
Events Resources Power Management Events Resources Power Management Events Resources Power Management
General Advanced Driver Details General Advanced Driver Details General Advanced Driver Details

The following properties are available for this network adapter. Click The following properties are available for this network adapter. Click The following propetties are available for this network adapter. Click
the property you want to change on the left, and then select its value the property you want to change on the left, and then select its value the property you want to change on the left. and then select its value
on the night. on the right on the right.
Value Property Value Value:
9KB MTU - 1.0Gops THOIZ ~ [20q ~
== == ==
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4.2. E2I0|H EX]|

2 o203 MX|ot F, FHH[2E PC ol ¥Z = A|Z 0[5+2| HILLAB Beam Profiler 20| = HILLAB Beam Profiler

Driver Installer.vbs IIY S ASHSIAMA|2.,

D hillab beam profiler{

<@ @
7he H=

HILLAB Beam Profiler.exe

Ol
[=]

HILLAB Beam Profiler.exe
(‘)ZI‘(
HILLAB Beam Profiler.exett2 @}
09| .
7|
HILLAB Beam Profiler Driver
Installer.vbs

HILLAB Beam Profiler Driver
Uninstaller.vbs

otzfet 2ol o

Ok

UCH= HIAIXIZL 2& HOll EAIZH EX|7t 2tEE AL|Ct,

[e4] Administrator: CAWindows\System32\cmd.exe
Lucid Lwf Driver Installer

Installing Lucid Lwt Driver from inf:
C:HWPROGRA~THHILLAB~1 . INCYHILLAB~1#Luc i dWindows10WLucid|wf
Operation Successful!
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#HE AIZt 7H0|= | 5
= I.
5. W2 A|ZF7}0|E
D hillab beam profiler
v B
HILLAB Beam Profiler.exe
oy
HILLAB Beam Profiler.exe
OoH
HILLAB Beam Profiler.exet} 2 &}
09| .
o5
HILLAB Beam Profiler Driver
Installer.vbs
HILLAB Beam Profiler Driver
Uninstaller.vbs
Zd
5.2. C|H}O|A HE
T2 74 Stk AFEf &) “DEVICE DISCONNECTED” 7t £ &M JHH[2t7t T2 1340t AZE|X| A3 S 20| gL|ct
PC ¢t 7tHIEtE &8st F|, T2 a3 Aol Devices HIF0A Show Available Cameras--- £ 2&/st0] HZg FtH|2tE MY
SHYAIL. ZIH[Et7E HZE[H OHE XE S MEHAL.
BHILMB File  View | Devices | Help - o X
Cu"e:amsra Show data from the Reset @ pm/xl
Settings...
1", ge (] ! Plo
> Show Available Cameras... e Mean Unit- pl dr0Fdy 0
R ©- +0
o 0
0pxl
'ﬁa Enable PTP o
n Centroid x 0 pxl 0 pxl
ifi NO CAMERA SIGNAL Cent * 0
Select Camera
. Erro
Em | (No Alias)
Diar | S 231301170
=)
D4s Lo
= o= )
Fa) I Connect Centroid X ~ value: 0
(0,0} FWH
Ellip Searching.
Ellipticity 0 0 0
Eccentricity 0 0
Power 0 0 0
Max Power Density 0 0
Clip. Irradiation Area 0 pxt? 0 pxi? 7
Clip. Aver Power Density 0 0
Flatness 0 0
Options. Data Count:0 | 0
DEVICE DISCONNECTED
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WHE A 70IE | 5

= M
O|O|X| = &4 &
Zt52| 7tn[2} ofo| 22 22510 Device 8 &S H{HA|2. BH &O| Acquisition Trigger A0l A FtH|2te] 2H WA S
SE 4+ st
HHILMB File View DenHILMB =L = * - O X
S P Current Settings: default Manage Settings = I @ e
Eoie SN 244500235
H REAM 15.4Hz EXP36042ps| \Oise Reduction D:W“,,M | o d 12902 dy -140.77
R Profiling
P Visualization -
— Acquisition Trigger
,ﬂ General Auto
n [ external Trigger
n A% 5 C a0 |||
B 1
g Maximum: 21
o . |
Maximum: 47177.8ps
Gain 00 > db
I
Maximum: 48db
Strobe Output a 2.5V Voltage Output [ o]
x
5.3.1. X5 &4 44
Qf EB|HE AL8SHX| F2 AR Acquisition Trigger - Auto £ MEHMA|R. 0| A2, 7tH|2t= MHE FPS 2te| =2 0|0
XIE F|SELCt.

5.3.2. 2R EB|H H4F

Stolztol | E21742 91
Of AJBHE| B E2|747} 2hiyst

o=

R E2|H U7t BHE FPS B0t 2 Fot+ = YHE|HE T, FtH2H= FPS 2EEUS

OflAl:
o 2|2 E2[7:100Hz
« FPSAME:10FPS
o A olO|X| F &

I Z 3 MEHO| On Stream HEZ 2

BPC User Manual v4.2

2 Acquisition Trigger - External Trigger € ME{SIMA|2. 0] A2, 7t0|2t= AER2Y
&= AHE FPS gtoll 28 MgtElLICt 2|
7

SfLICt of o, &
2 £t5t0] O|0[X|E

&H| o|0|x| #| =
X

F|SoHx| g4&LICt

£ 10Hz

1 2[Hol 52 fldiME 2 F

Ea|7] k40t FPS MEZHS YAIAF|7LE, FPS S 95 B2l FI4mrt 57 AHsHs

rI

2/5te] 7tH|2te] AER[YS
HILLAB e
m Current Setting: | default ~ |

AIZSHYA L.

View Devices Help
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55. 87| =4

Device 873 &2 Exposure % Gain 2 &8l 847

US Z2OHWO| XIS 2 HA SHYAL. 0| B2

BPC User Manual v4.2

HHILUIB Fle  View
Off Seam p—

A9 =0 E2 3aly
ZHSHMAIL. 22 Auto Exposure Once HE S 221610
H X 2|
, R EFE ZEL
‘DWLMB Settings - X
De _ o o
Current Settings: default Manage Settings
s v [[Reset, @ ) pm/xt
Drice S 244500235
Noise Reduction Ty ‘ - R 7%t
profiling
Visualization
— Acquisition Trigger
General Auto

FPS

[ extemal Trigger Rising Edge

< 210

L
Maximum: 21

* Actual fps may be lower depending on system conditions

Exposure

< 360416 > us

Gain

Maximum: 47177.8ys

00 > db

Maximum: 48db

Strobe Qutput

2.5V Voltage Output

HILLAB

v | value:

-129.02
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5.6.7|2 2lE{m|o| A

Plot & Stats

Data sheet Error Piot
DATA Unit- px!

[Clip-level 135 +306.6
Target 3773 pxl
Target -43884 pxl
'ﬁ Centroid -377.56 37731 015 pxl
Centroid -437.24 -438.05 08 pxl
n Error 026 375 756 pxl
Error 16 -55.24 11877 pxl
n Diameter 638.17 62291 206 | o f ]
D40 Maj 6756 656.57 2228 pxl
. D40 Min. 598.42 58731 193 pxl
FWHM Maj 314 33768 3107 pxl
! FWHM Min 274 29182 2223 =4
1/e? Maj 611 60191 16.79 pxl
1/e* Min. 604 586.93 1332 pxl
Ellipse -024 ° -03 005 rad | 43066
A 089 089 001
76482.59 5331545 2002683

. 014 014 0 Centroid X value:  -377.56
rradArea 198340 13341339 56236.15 ad [

fave Pd 028 022 005 376364

Flatness 039 047 008

uniform 038 027 01

Plateau 0.15 0.11 003 L R
csA 31752759 30317697 1924926 pxt?

Peak 071 05 019

Edge Stp. 1 1 0 377.21

377.39;

377.57|

Data Count- 111

CONNECTED: NearField

@© ZZoY DLEYS HSshs el sHHYL|CH,

2 o|0|X| & Jefx=0rRA 22 Eef0, & X2 S5 M 3 & 7|52 M3 eLch
@ 0ol stHe| g|o|otR S HARLICE.
SIEHo| ELIHIR HES 22I5H0] ALZX7t 2 g|o[ofR e HAH & £ JSLICH
® % o|0X|E KNSt m= MEerL|ct
@ Z=2m Mo|HE £ Xt AlZHS ™ BLICt
® S$ME D20 Oo|HE X7|2ket|ct
©® IZ=2ntY Ho|E{ Q| the| S T Moj|A Ot0| 2 20|H tHe| 2 HARL|CE
@ 7tH2tel AER|US AR /BSEHLICH
D=0 M &2 FLch
@ oM Z=Wo| MH 0|2 LIEIHLICH S2ito] CHE MA g ZESL|C
AHEXt= AL File HI'F2| Manage Settings... £ 22610 MER M™ S MMSHAHLE ®AHY ~ ASLICH
E DRI HAMS2 o ECE HHf| (IS 2 MEELICH
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6.1. 2 H ?IX| 3L 2%}

2 T 20 O|0[E0= e x =1ty =01l Cigt & QXHError) 7t EXHELICE 2 =] 2XH= Hl9
2 0|0]X|0l M TARGET E7|7t |0 = 2lM MXM O = LIEHEL|CE,
H|Ql 2tM 2| Error Plot 0] &
AEfOM & O|0|X|E OtRAZ 32

(Centroid) At0|2| AH2| = Ho|ELICt Yol SHRIX|=

MEXHE 8 AL 2ol HelE Soff 7|zt EHoj|

o

rl

Pt

—_——

Change Target

STREAM 21Hz EXP 8231ps GAIN 0db

2 S0{F IS BLIEY & 4 ABLICH

HE5HAH

FtoEt7t HZE 2

Data Sheet

Set Current Beam Position as Target

Profiling

Visualization

=l
=

Set Current Beam Position as Target

> | Set Target as Here

Centroid x -1
Centroid y -1
Error x 1t

SEAK|t &H ¢

Set Target as Here

22 Profiling 4 ROl SESIXIS LA EH92 #

ok

PHILLB Settings

Current Settings: default

Device
. Clip-Level
Noise Reduction

X

Manage Settings

< 135 > %

Profiling

Visualization

Maximum: 100%

Server

General Profiles to Average

* The measured profile is output immediately

Target Position(pxl)
x ¥
< 00 > [« 00 >
Metric(um): 0,0
Set Current Beam Position as Target
Plot & Stats I Last 15 minutes v ‘

Pixel to Metric Conversion

Pixel Scale

< 2740000 > | pm/pxl

btain the precise value.

urer 1c

* Please contact the manufact

BPC User Manual v4.2
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6.2. 0| = H|A

2 0|0|X|= Z=mY £[7| ™ 0| = MAH HAIS HELICE 0| = M9 HHAl= CHEat 220, 2t = High gt g = A&

LICt.

Low-pass Filter > Background Removal - Median Filter > Threshold
BE N2 1SO BEEOM BAHMCZ - E BAh= OtLX[2, £ d&0M REHAH MEE = USLICL IE S0, U= Ch
HSHI(SNR)7t EALE D30t L 0| =7t B2 AR, O[2{et M2| HA|I7F L2 P Al ZHE X[JY = A&FLICH

Low-pass Filter
e Butterworth X< ZEZ, Nyquist F£It2] 0.7 {2 DML DC M2 =
o RN L O|=E MHSHAM ISO 0|M Moot £ 7|&(EE0)| WHE 2[4 X M £~ F)ofl= IS FX| 4S&LICH

Hu

ro

ry

Background Removal
o DCHES HM7Hs7| gt EMUL|CE,
o O H{ZO| Ftr|2tel XY WO =E|(F, 7ISOXIX| 43) LTt AU AL,

Median Filter
o 2D Z7tZf EYULICE M of ZHSH[(SNR)7H 2 =2 S 1 Speckle 0| =7t %2 ZAR0| AF2SHAA| 2.

Threshold
o 2D 7IAlH LEIS HB3I0] WYL 8 5, Thrsehold Olstel MAZtE 0 O HABLICE
£ MEISIZ{H A|O0IE 0 O 2 MEBIMAIL.
=

002 MHESIMAIL,

o 2D 7IRACHEE

e Threshold £ MeFst2{™ gt

Noise Reduction &8 H0O|AM O|X HH SMHS HALY & ASLICH

PHILLAB settings - X
Current Settings: default Manage Settings
Device —

Low-pass Filter @
Profiling
2 Jr ’ (]
Visualization Background Removal _)
Server Offset 0.1
General
Maximum: 100%
Median Filter e
Kemel Size 3
Threshold [ o]
Gaussian Filter Sigma
Threshold I < 05 > !
Maximum: 100%

BPC User Manual v4.2 HILLAB 13



6.3. T=melz

.l o [ =0 St A OlA
Profiling 27 Toll A & Z2oAZ0) 2t = EFSS HEY = AGLIC
PHILLB Settings - X
Current Settings: default Manage Settings
Device
Clip-Level < 135 > %

Noise Reduction

Profiling H

Visualization Maximum: 100%

Server

General Profiles to Average

Target Position(pxI)

< 00 >||< 10 >

Metric(um): 0, 2.74

Set Current Beam Position as Target

Plot & Stats Last 6 hours v
Pixel to Metric Conversion m
Pixel Size of Camera 274 ym

Scale < 1000000 > |x

a8 a9

Clip-Level 1 o=nrdzl S Y

Profiles to Average PSS It Z2mAo £

Target Position QLXHError) ZZ2IOIAZS 2ot SH| K]

Plot & Stats D2 =M A2

Pixel to Metric Conversion Y o220t the| HE (00| 2 20/H - T 4)
Scale OrO| 3 20/E £hel 23U
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6.4. 78 =20t 9|, MF, 22 L7|
7tH|2t7t O|0|X| E #| St Z2MAS A
SO & HAHELIC. File HI'=0l|lA Profiles Log... £
HEl BE Z2TUS XI5t o F I = M = AFLIC
HHILMB File View Devices Help
Off Stream l:I’l: ettings: default a
ge Settings... [
2 Profiles Log...

evel
Capture Raw Image \t Posi
Capture Profiled Image 't Posi
roid x
Quit roid y

Error x

H-d5HH 0| C|O|E{= C E2t0| 20f| Hio| 2| HEfZ MY =N, Z2IMH0| S=E|H X

S 22510 LI2= Profiles Log &0 M AtXt= T2 40| 4 E 0=

]

PHILLB profiles Log

Manage Settings

Streaming On-Off Records
November 2024

Sun Mon Tue Wed Thu

o
17181920 21|22 |23
2412526 (27|28 |29 30
[From: 24/11/20 15:58:24.830]
I
o
-30m -5m +5m  +30m -30m -5m  +5m  +30m

Load Export to .csv

o

o

Fto|2te] AE2|UO| AIE-B=E AFH 7|5

[

OO A%-B= 71210 s AIHe 2 HEELICL 52 226t slig 71 2r2 HI0|HE
g 4 ASLICH

@ ZZIOMO| MM ME AAIE J TS LIEHLICE LMoz BI|E #2222 FtH2t7
LICt From I} To & 22} ®ixl| MEHEl F2249| At & A[ZHS LIEHRLICE SHES| HES
LICE.

® @o|M MEiE 2hof| ZFE T=mes S2{FL

@ @Oof|M MEE P2t ZFE T2MAS csv MY 2 ME L

HILLAB

BPC User Manual v4.2

E HI0|H E LEFHLIC, REO| M I EHES

2l Al (2)8 AlAE2H

I 2 MESHALE, =2 HA

=
=
csv Y2

tAEZ|Y SOIAH A- = LEHY
UES SO07LL EE = Us
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m2uielo] 2EE|H, ool 3210] DB T U Hlo|Ej MEEl 7to] N mRTHS Hoj
RSO fF|E|n, T2 i0| T S0t AT 4 g Pk IR

Log HES 22/3tAI2.

re
HU
n
of
il
rg oA
|H
HU -
(]
L]
0>
rmn
1o
C
=
o
Q
o
Y
(e}
)
D
(7]

.
R «
135 51
:
ps e
[ ¢] = St T U
. Ermorx 057 pxt 057 pxt 001 pxt
. Emory o033 pxt 032 pxt 001 pxt
o et ] |0
L Lo o Power value: 4256413
e
Power 4256413 4252557 1982
o

108953 pxt’ 108755.06 pxl® 9566 prl®

Clip. Aver Power Density 019 019 0

Flatness 051 053
Options.

Profiles Log & 4TH| Settings S S2l6tH T2 M 29| |cf 822 HASHAHLL WY 52 S/ 2 YSLICH

PHILLAB profiles Log - o X

Manage Settings

Storage Maximum Capacity

0.02% "
(2.67 MB) 10.74 GB(10737.42 MB)

At least 21.47 GB of C Drive is required.

Auto-delete on Capacity Overflow

e
P! em s data sequentially when new data arrives, exceeding t Xim pacity
Backup
° Backup Log
binary file. This can only be performed when camera streaming is stopped
Restore

Restore Log From Backup File
3 Dackup Tie. only be per formed when camera streaming is stopped

WARNING: This operation will remove all current logs.

b

| 27K MEE D2niol £ 82K LIEHHD, 92X NAY T2niYol At 8 NS ZHY 4 YALIC
203 E2A AHE2E HAHELC
@ S ZRuko| HShE At S| ZLYS 0, 0| SM0| 2t £0{U0 I Q2N Hl0|E{S RIHBLICE b2 A

o
m
rr o
=]

OiUACH ZZmUo| FX|EL|Ct
@ ¥M Z22H0| XM E 2= Z2MAS SQLite 3 G|O|E{H[0| A HIO| 2| It = B4 ABHL|C},
@ oM Z2OM0f| X E BE T20YUS Mt HHE oS S2{FL|CH WY THAo| QoM +HE/US FR Z2T
HOo| HYHLE XHFoHX| g2 5 ASLICH
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HiOJE FO{[7

7. Olo|g{ /o]
ool 2tHoj| = 2 E H|0|E Fo{of 25 WAl 9l M =2 dhHg MESHL|CY,
7.1.% o|0]X] (Image)

D2OtUE Yol O|0|X|E BEEY o~ ASLICL Y 0|0|X|= S8t 0| = HH SMO0| HELALH, FII2 Cifot Z=ml

HIo|E £ | o|0|X] 2{ofl 2E{2{|0[5t0] 2o FLICY,

@ ClHIO|A AE2|Y At M|M||
ol0|X| =2 FPS ‘ ’
CIHIO|A =&
ClHtO|A A2l
MA A AR

Q@O ® O

= S|

2 =YL ¥Y) X Major/Minor-axis
=

=]

Major-axis 2= J2{jT
Minor-axis 2= J2{z

A =3

© @

S20: Si Al H EE 0|
Ci= 22): oich/E4 2715 22| 94 7]

BPC User Manual v4.2 HILLAB 17



HiOJE FO{[7

I

2 O|0|X] 28| = Visualization &Z0M T2 20| R E HEY = ASLIC

STREAM 10Hz EXP 25182us GAIN 0db DATA «3CURR MEAN
135
Change Target >
g¢ 1arg -3773
- -438.84
Profiling > B Centroid -37791 37758
. L Color Ma
Visualization > ap
Turbo v
Highlight Intensity Limits
Centroid
Target Point
Diameter
goiameter Type
Ddo e
600 [ -3004 l 300 600 900901
IrII|III'1"-lI|I|IIII|IIII|IIII:
Position Plot . .
Pixel Unit
Visualization 48 &o|MT Lt SHE HSEL|C
BH|LU|B Settings X

Current Settings: default

Manage Settings

Device

Color Map Turbo
Noise Reduction
Profiling
Highlight Intensity Limits
Server
General Draw Centroid

Draw Target Point

Draw Diameter

Diameter Type

Draw Intensity

Draw Unit

<

< |

K

K

< |

Ddo

N

BPC User Manual v4.2 HILLAB
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HiOJE FO{[7

~
N
oz

21Xl a2z (Position Plot)

E| dl

Position Plot

BPC User Manual v4.2

EEE

9| 2Ix[(Centroid)E EHFLIL}. HIO|E = 7|1= AlZtof| [HE 2y

® 0O

O EAIEI0] 8o OIS s} %42 Tore 4 9l

ofeA 232|5t0] Z2{2 ¥

Hio| 7|2 AZte] £ME HR{MoZ HH
SH ?[X|E LIEtL = BM MM

HNEE A2 M

QIE; 7{1E H|o|E BE 27

HILLAB
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HiOJE FO{[7

7.3. % X} 32| (Error Plot)

ArXE7E MEst 2 F Q| X|2F &19| 2|X|(Centroid) AFO|2] HE|Z2 HO|&|= QK Error)E AlAIE J2iE 2 HoELICt

A OIRA 232I610] ez M HA Error Plot

+7.92
@ HHF?I- |:-||0||_=_-| I:é!g| X gg Qxl- Unit - pxl dx color: @
dy color: @
® T OlolE: WelY % @k e S
Graph Type 0
+264 [TTTTTTT T Signed One Axis | v

CIOIE] 715 Azt (D24 o] X&)

IQIE: J|H Hjo|H HHE H7|

g9
QAo| Hohgto| Jezoly =at H|H|St=R J2ZE FEYLICH X = XA} HI0[E{etY = 2%} O
Absolute O[E= J2HZO| X =& S/, X = A= J2HZo| Mo Z|SHZL0] 7| ZE|H, Y = 2= 12y

T of stEhofl =|SHZk0] 7|1 =& LIt

QAL aHZol Y =1t ISt & 2 XS FHBILICH X = 2%t Cl|0[E{2tY & 2X}C|o|EE= 2
Signed One Axis BHEQ X ZatY =S SRYLICE X F1HY = X 25 J2{Zof & EHof| X[SHZL0] 7| ==, SHEH|

x| %240l 7| S ELIL.

QA I EO| Y =1t H|H|SteE J2 TS FYRILICE X = X} CI0|E{etY &= 2%t K0 = 2

Signed Two Axis
/et X =2 7HX|H, 22| ol X|SHEL0] 7| F =1 SHEHol 2[£20] 7| ZE LICt.

BPC User Manual v4.2 HILLAB 20



HiOJE FO{[7

7.4.H|0|E{ A|E (Data Sheet)

1% x| 2o T2 8l &N D20t Wt FEHAIE 2 EL(C 2 H[0|H £ 0teA RBE6HH JZE 2 = UM,
0| Jejmo| XEHdhH o [|0|E{ 22X (Data Plot )2t S gL|C}
Flatness ~ value: 0.51
-377.84

-438.35 -43795 049 pxl
0.69 054 0.12 pxl
049 0.89 049 pal
63141 633.81 335 pal
665.09 668.82 5.2 pal
595.83 596.74 13 pxl
314 31422 741 pal
306 2922 186 pxl
611 603.78 3.16 pxl
598 596.14 637 pal
-0.28 027 0.02 rad
09 0.89 0
044 045 0.01
6429133 68517.79 6198.97 |
0.14 0.14 0
172547 181428.96 13085.24 pxl?
025 026 0.01
0.44 042 0.02
033 0.35 002
0.15 0.15 0
31123843 31346749 312077 pxl?
057 062 0.06
1 1 0

Show CURR MEAN STDEV | Data Count: 2995

C2{3: Hio[E] f|X] A
oE =22 HlolE ZHH/ZA

CllofE

i

mr
iy
u
Ot
e
fot
[
=
M
}

ClolHE H

CllofE

® O e
T TR TR

& Ho
i

il

_o'l

2

|J

L)

H

HT

N

CllofE

oo
X
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HiOJE FO{[7

7.5.HI0|E{ 2 (Data Plot)

TH HIO|E{ Q] A AE 22 E 2 FLIC,

@® EAZCo|EHE

Power N value: 44007.82 @ GlolEfe] 2= gt
19.39

4398681 """ TTTTTTTTTTTTTTTTTTTTTT Y

4395423 ---------mmmmm- - Y-

R I e e,

HIOIE] 715 A2t (22| X=5)

=

Al S ZEO|S

e |

2i7: =
CI= 28 2ith/H4 7|3t

TQIE: 7§ Of|0|E| HE E7|

BPC User Manual v4.2 HILLAB 2



HiOJE FO{[7

7.6.Hl|0]E] R0 2f|o]of= F{AE{DfO|

H|Ql St o HIO|E RO{ HiX| = HAEDO|E & = ASLICH

Mz2 HAH oo}

=
S 485t H, HQl ofH 2tX9| EL(HI HES 2= 7l Add Custom Layout £ 2EI5HUAIL.

Add Layout #0f|A 2{|0]0t22| 0| S =t 7 2Hels S2I6I( 2f|0[otR S WS AIL.

o=, SL{HtF &t

- EEEERYT E

Zo[orR HES RE

kg

Image

ION STREAM 13.1Hz TH 0% EXP 813us GAIN 0db

|

11126295 111057.66 226

| 4E MZ2 2|0]0tR HES 225U AIL. SLIHIP| StEte| EDIT HES 2216t0] #lsh= H|ojE RO

S Hi X2t 7| SAVE LAYOUT HEZS 22504 MEsHAI2.

Image
Position Plot

ON STREAM 13.1Hz TH 0% EXP813us GAIN 0db

=

MAME SIS 0|5 U SH/Z23}0] bix] -

L 300

g0 00 =
AR ennn A I

2l5t0o] 2f|ofotR 2| 0|2 HASIALE MAHE & ASLICE MAHE 2o|otR2 57E 4~ SlELIT,

BPC User Manual v4.2 HILLAB
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Z2OHe A Al HX|AER|0| MEE MY S 0(X20R MEE MEE RSO ZCBLCH MY F TR0
e 2ol MHO| SA HEELICH B, AHE MEe 278 4 gigLc

G 2EE B2 T2 MHO| Current Setting RE0H| M &g 4= oD, 22I510{ CIE HHE 2EY £ ASLICH

Current Setting: | FE_pULSE

OFFSTREAM | P20

HEE ME MYst7ALE H|73t2{H File 2| Manage Settings:-- £ 22| A|2. Add New HHE S S2I5H 31l 2
HHEE A Mz2 282 LI

E HILMB File View Devices Help
urrent Settings: default ’] —

Manage Settings...

Profiles Log... Current Mean Stdev
3 43243 um 43243 um 0.03 um +45
v Image |y -452.05 pm -452.09 ym 0.03 um
HILLAB Settings - X

Current Settings: default Manage Settings

Device Informatipn / [

Noise Reduction [ ]
Alias | A

Profiling I— N K PPly

Device

Visualization SN LT 231301170
senver Current: default
General Acquisitig ) < 210 > !
My settings
) !
Position Plot default
Maximum: 21

....................... pepending on system conditions.

Exposure Load Add New Close < 192286 > us

= p— |

T

Maximum: 47217.3ps

BPC User Manual v4.2 HILLAB



g AEXHII0|= |9

9. g AIgXL 70| =

9.1. AE2H =¥

£ ofZ2|Z0[ ™0l M= Ftm[2te] O|0fX| F|= YAl 2A|QI0] CHE HXIE FHHI2t Xt S7|SkloF LTt o] B2, At
Xt el AEZE =3 7|52 E80t0 Za|Y HXIH Fs| N A=K e + JAFLICHL 2EZE =
7158 Ar23t2{H Device 2% H0l|lM Strobe Output E2 & 2SN AEZH Mo = FHH2te] E0| Z4sHe mf
&7|=t=|of E=ELCt.

HH'LMB e view De'HIlMBSemngs - X o

Current Settings: default Manage Settings
Off Stream Current S¢ urs ~ | |Reset @) izt

S/N 244500235

Device

Noise Reduction

Device Alias I Set dx; 12902 dy: -14077
Profiling

Visualization
Acquisition Trigger
Server a 99
General Auto

[ external Trigger Rising Edge

Maximum: 21

£ < 360416 >
Position Plot xposure N

o> EEEEODY --

4 v | value:  -12902
Maximum: 47177.8s
Gain 00 > db
8
L}
Maximum: 48db
Strobe Output [ o) 2.5V Voltage Output [ o)

T XEM|SE Tlo| MEH= “10.1. GPIO &l #"S Xt NSHAMA| L.
BPC User Manual v4.2 HILLAB 25



External

Voltage (V) | Resistor Max Rise EVE Max Rise Max Fall Current Low Level

() Delay (us) | Delay (nus) | Time (ps) Time (us) (mA) (\")
2.5 150 50 5 40 5 5.7 0.9
2.5 330 50 5 40 5 2.9 0.8
2.5 560 50 5 40 5 1.9 0.5
2.5 1k 50 5 40 5 1.2 0.3
5 330 50 5 50 5 6.6 0.9
5 560 50 5 50 5 4 0.7
5 1k 50 5 50 5 2.4 0.5
5 1.8k 50 5 50 5 14 0.4
12 1k 50 5 60 5 6 0.9
12 1.8k 50 5 60 5 3.4 0.9
12 2.7k 50 5 60 5 2.4 0.7
12 4.7k 50 5 60 5 15 0.5
24 1.8k 60 5 60 5 7.1 0.9
24 2.7k 60 5 60 5 4.7 0.9
24 4.7k 60 5 60 5 2.8 0.7
24 6.8k 60 5 60 5 2.1 0.6

GPIO Connector
[ cmen A YAOpto Our o T _EIII.._J:.
[ OPTO OUT 1 2 [: K I External Resistor
%Omo oD ) % External Source
\ b Opto GND
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9.2.vCC Mg

ol = ol mO AB
$o| B9 HY B2 A

Fto2tel M =

Position Plot

Profiling

245512 H Device MH0|M 2.5V Voltage Output ESS EMS}ISHAAIL.
PHILLB Settings - X
Current Settings: default Manage Settings -0
rs v | | Reset @) pm/xl
Device N 244500235
Noise Reduction | o I 129 (gt oo

Visualization

Acquisition Trigger
Server = ey

Auto

[ extemal Trigger

General

Rising Edge

FPS

< 210

wer depending

Maximum: 21

Exposure

< 360416 >

s

Maximum: 47177 8yss

00

v | value:

12902

Maximum: 48db

Strobe Output [ o] 25V Voltage Output
GPIO Connector

Camen +2.5V 100mA Limit

GPIO_EXT +2.5V —>

Enable Switch % GPIO Cable
™ ~ A Gnd s

—l— —l—

External Output
2 XEMISE el MEE= “10.1. GPIO Tl 'S EISHYAIL.

BPC User Manual v4.2
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9.3.0{2{ o] C|H}O| A A A

0f2{ CH2| C|H}O| AE LS| PC Of| A AH23t2{H, CIHO| A £=0f SEAH| =S of2] H MAlsoF fL|Ct o o, 2t =MD
nRet AHE ZEH0FSHH, StLte| €F S o3 Z2O0|M SAO| AL E == SIELICEL 2R%t AR MZ2 S 4dsto]
AESHMAIR. Ol T2 MOtCE Z42fo| FHH|2HE HASI ALESHM AL,

2+l of2lf o|0|X|2f 20| of2{ CHe| C|HFO| AT PC 2| StLIC| O|Hull {HE{Z HEE|K Y= Z R, 2422 T2 IMUN PTP =
Mg gM3tslof BL|Ct. PTP(Precision Time Protocol, IEEE1588)= O|C Ul HIER I 0| 2] & X|2] A|AE S7|3}5t=

ZZEZZ M, PC 2l 702t HIO|E =4l S=S oflyetLct.

PoE A Q| K|

— L]

4otst| 2loh Chs XIE S MEHAL. o2 X|H2 S=E O[E Ul o HE{0| HZE FIH2HE MY ZE T2 20

o
_|
o
i
Tlto
0x

HE|gEZ H FtHIEZtE Mo{g =2 330l Devices M52 Enable PTP £ ZS2!610f PTP £ EA S5 A

£ T2 40]| 7tH|2t7t HEE 0] Y=X] SIS,
3) Z =0 Ftn2t AER|YUS AFSHYA|R. FHH|2He| PTP LIS HHO| 22 E[X| S 2R, 01X AER|YS AT}
g = QUCt= HAIX|Z7L EHELICHL 0| R R X R

Ftofl2te] PTP LS MFo| 2t2 8 A, 72| FPS 7t £ gt o| o= MHE|X| obS 4 UM 0| = FtH|2te| PTP AL S
XN XA ELICE O] = XtAHAR 2 HAt0|H, 7HH|2HE THA|ZH( T2 M 1te| XHXZ 0| oFe)stH 22 FPS Z|CHZfS 0|8
= AFLICE o|HUll #[0| =2 HEE[X| 42 xH FHH|2FE CHA| A ZHSE2| 2131 M= Devices M0l A Restart Connected

Camera £ &SI 2.

CHA| A|ESHM A2,

o
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9.4, T2 Q= |0

Q|& H|0f (Programmatic Access)Zt 22| 7|52 RPC(Remote Procedure Call) S22 ff 2|20l ZEst= A ol0|g
LIC}. 28 0] 7|52 0|8517| 2ldh AFEXH= Google o gRPC Z2{| I3 E AtEaHOf hL|C, gRPC = RPC ?

5
H-S20|HE QHHO|A S MSdh= ZYAIZ M, = HOl 2/ F M| MHE 2-dotohH H LHF 2 gRPC AHIF HHEL|

Q [ul0+
et
>
30
>
-
i)

Ch AMEALE 2IF Wt ZT2OHOZ O] ML SHEC2ZM = Yo 7|52 H|

o L0

pN|
Server 8% &o| Programmatic Access (gRPC) &S0l A gRPC MHO| IP B3l IE HS E HAY & QIELICE Start HES
A

S2IotH M7 2™, Auto Run M2 A| Z2 20| HHE|H gRPC MH = XS = MM EL|CH

PHILLB Settings - X

Current Settings: default Manage Settings

Device Programmatic Access (gRPC)

Noise Reduction ‘

IP Address | 127.0.0.1

Profiling E—
Visualization Port | < 50051 > ‘
=

General
Auto Run
Raw Image Stream (RTP) Profiled Image Stream (RTP)
IP Address | 127.00.1 | ] 1p Adaress | 127001 |
Image Scale | No scale v Image Scale No scale A
FPS Limit < 21 FPS Limit < 21

Save SDP File Save SDP File
Start Start

Auto Run D Auto Run D

gRPC 2| AtHe}t 22t0|AHE QIE{I|0| A= Google 2| Protocol Buffers 3 H|O|Ef O Z EHEIL|CE O] QIE{|0|A S Sdf
Z2I0[AETL MH2| MH|A(Service)E S ESHH, M= s MH|AL S & AutE SHOE METLICL
2 Yol 2| F HOE et AHZAL SEI0|HE T2 M I 9| FH|= CZ2| Ml BHAZ RFElL|Ct.

1) WS Xt otz T2 Q10{of YE2 HAOZ gRPC Z2|| A E I PC off EX|ghL|Ct.

2) XtAMO|AM A B38H= Protocol Buffers QIE{I|O| A M S JHet T2 T2 H0{Q] FEZ HEHRHLICE,

3) JHE TEAGAM HEHE QIE{H|O|A THYUS ARSI 2 H S Most= ZEE B etLct.
2 A o MSEl= api EC{0A 2 A2 Ho{5t7| /3t Protocol Buffers QIE{H|0| A Mt 2ol 4~ QUISL|CE,

api/hillab_beam_profiler.proto
0|8 7ts¢t AMH| A%t SE 552 QIEH0|A ItUS| FM =2 api/docs EL S| 2AME &SI A| 2. S api/cpp ZH0IA
0|0] C++ AN 2 HELEI QIE{H|O| A Tt Bt api/client_example Ol A Visual Studio C++ ZA2Q| Of|x| TZHEZ SIS A|
2.0l o 2 M2 U= mpATK| BHH M-S E LICHapi\client_example\cpp\x64\Release\ClientExample.exe).

Otz gRPC 34! AO|EO|M X|{St= Z2O2HY 210{o| ZE1t FEZ|Y S2 UL,

https://grpc.io/
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https://grpc.io/

il

AF&RE 7H0I |9

9.5.0|0|X| HELA ML

2o Y2 0[0|X|2F 0| = M| 2! HE{YWo| HEE O|0|X|E R 2 AEZ|U & = JYGLICH SF AFL2 of2liet Z&LCt.
H.264 Q13

RTP over UDP
Z|CH: O|O|X| SHA =

(AEX X[ C2AA L HE 7t5)

O
o2 d2o|E QIF &E AE AIFQ| 71|t FPS

HIEZ|0|E 2000

Server A7 %o Raw Image Stream (RTP) X Profiled Image Stream (RTP) =0 A O|0|X| £ZS MMt A|XE 4
UA&LICH FtH2t7F AER|Y FQl &EHOf| M Start HES S2I6tH S$F0| A|ZE|H, Auto Run M3 A| 7t0[2t AE 20|

AIZtE|H O[0[X| SEX XS =2 AZHEILICE 2t AE2|Y0| Z=EH O[0|X| SEX XS =2 ZS=ELUCL

PHILLAB settings _ X
Current Settings: NF-2.0 Manage Settings
Device Programmatic Access (gRPC)
Noise Reduction
IP Address | 127.0.0.1 ‘
Profiling
Visualization Port < 50051 >
.
General
Auto Run D
Raw Image Stream (RTP) Profiled Image Stream (RTP)
IP Address | 127.0.0.1 | || 1 address | 127001 ‘
Port < 24576 > Port < 24578 >
MTU < 1316 > MTU < 1316 >
Image Scale No scale “ Image Scale No scale v
Save SDP File Save SDP File
Start Start
Auto Run I:I Auto Run D

CS2 GStreamer’E Sl 2EZ UEY30i[A 0|0|X|E £=4A15H= HHILICE gst-launch-1.0.exe £ Otz 2IXtet BHA|
HASI| AEZS £ 46t= Mo 2ol S AATL|Ct.

udpsrc address=<ip_address> port=<port> caps="application/x-rtp, media=(string)video, clock-rate=(int)90000,

encoding-name=(string)H264, payload=(int)96" ! rtph264depay ! h264parse ! openh264dec ! queue !

autovideosink

3 GStreamer & X[ A| openh264 ZH S Zetst MA st Z2{1010| MX|ZM0f| ZEHE|0{0oF ELICH (Complete MX| HE)
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g AEXHII0|= |9

B Windows PowerShell X + |~

PS C:\gstreamer\l.0@\msvc_x86_6U\bin> .\gst-launch-1.8.exe udpsrc address=127.0.0.1 port=2U576 caps="
application/x-rtp,media=(string)video,clock-rate=(int)90000, encoding-name=(string)H264, payload=(int)
96" ! rtph26ddepay ! h264parse ! openh26u4dec ! queue ! autovideosink

Use Windows high-resolution clock, precision: 1 ms

Setting pipeline to PAUSED ...

Pipeline is live and does not need PREROLL ...

Got context from element 'autovideosink@': gst.d3dll.device.handle=context, device=(GstD3D1lDevice)"
\(GstD3D11Device\)\ d3dlldevice2", adapter=(uint)0, adapter-luid=(gint6u4)811U40, device-id=(uint)5567
, vendor-id=(uint)4@98, hardware=(boolean)true, description=(string)"AMD\ Radeon\(TM\)\ 786M";
Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

(=]
=
2
=]

o
|2 gtot2 00| X[ sdp I 2 CHR 2 =810 VLC media player 2 AESHMAIL,

A

profiled_st...

4VLC 3.0 O|= 8| HEO| A= MTU 7+ £|CH 1316, XE HS It ®r4~0{0F BFL|CL,
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HDAE |10
10. A=
10.1. GPIO T T4
EHZ oMY H|1
1 Vaux (12-24V DC Power Input)
2 GPIO channel (Reserved)
3 Voo GPIO (2.5V Power Output) Device &M29| 2.5V Voltage Output &3} A| &=
4 GPIO channel (Reserved)
5 GND (Camera GND)
6 OPTO GND (Opto-isolated Reference)
7 OPTO OUT (Opto-isolated Output) Device &M9| Strobe Output Z43t A| 25
8 OPTO IN (Opto-isolated Input) Device SM9| External Trigger 243} A| 25
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> | FtoiEtel &0| pxl

A
v

7tm[2te] ol pxi

BPC User Manual v4.2 HILLAB 33



pas
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[IAHR | 10

0

10.3. T=20jY2! o] E

2Oz B x=mlE H|0[E{ = 1SO 11146 3! 1SO 13694 0f| 2[5 Al A=A LTt

GlofE g9

Clip-level

MM M| 5| A Histets AFRRL &l AAZALICE

0| 2t2 C}3 Ztoll &2 D|ALICE: Clip-level irradiation area, Clip-level

average power density, Flatness, Uniformity

Centroid (First order moments)

MM MM SHE 7|ZCR SHOIFIZE 2 H | Hl 4 2|X[QLICH & S4

ro

=1 f
=]
2

0] gt2 ol o|O|X|of| A rZA MAFHMOZ AJ2tst £|0f RUELICE,

Co| Rl2kzAlolL|C},

Target Position & Error *

-

FEXLZL Zolet S & X2t Y S Ato|2] AH2|7t Q7= FolEL Lt

Target Position 2 22| O[O X|0f| A Sl M MAMO = A|2tet &|0] LELIC.

Diameter QX RHEE J|HMOE oY = U E2xof MLt

D4c (Beam widths) go| 2lFS vl S0 gt 2= U 22O 2 Xt ZHES| HF22 42 &
oIt =&l g LIC} Major-axis 2F minor-axis = 242} 819| 71 X Z 1t &
2 XZ 2 onjgct

FWHM (Full-width half-maximum) glo| XAS 2 U FIof cHst ™A Fo| At x|cf Zo[= Fo5t] ==
URJLICE Major-axis 2F minor-axis & 2t2f 8| 71 XAt B2 XA S 2|0
gLct.

1/e? 2o X A2 4 U 20| CHot TA| Z2| 13.5%= Holst =&E afL
Ct. Major-axis 2t minor-axis = 2t2f 29| 21 2|31t B2 2 F S o|0[gfL|Ct

Ellipse MMl x Zat x Z0l| 7t7h2 '8 2 F Ato|2f Zt=L|Ct. 29 2 A2 D4Sig YL
ct

Ellipticity 2ol 71 #2 HFnt 7kE 2 2 Ato| 2| HI2 LIt Yol 21 F2 D4Sig YL

Eccentricity

(1 - Ellipticity * Ellipticity)2l &2 2l0/gtL|Ct.

Power

M7 RSt RE B2 PAYLCE 2 ZEE 0-1 2 FetE Lt

Maximum Power Density

2}
HXIE 2|t 22| 13.5% 0| &2 2= & 7+E Bo| Zdst Z=L|Ct

Clip-level Irradiation Area

Clip-level Average Power Density

=
Clip-level O|&te| Z =7t ZX[El SH| Bz Z = LICEH

Flatness Clip-level Average Power Density £ Peak £ Lz 2t &I L|C}.
Uniformity Clip-level Average Power Density 2f &4 Z =0l CHSE B Ml& 2 MAt

(RMSD)E Clip-level Average Power Density £ L}

F-| r
r£§
~
Il

Plateau Uniformity

FWHM 2t Maximum Power Density 2| H|22]L|C},

Cross-sectional Area

/4 ok ol ks 7 i F el ks e XY

— —

mjo

Tet greiict ol xize

D4Sig L|C}.

Peak

YXIE 2| 2= LT

Edge Steepness

Clip-level 0] 0.1 2t 0.9 2 HHEI Clip-level Irradiation Area 2| Xt0| £ Clip-

level 0] 0.1 ¢! Clip-level Irradiation Area 2 LH= ZtQILIC}.
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10.4. X|@d ZHa{™

Jet

Turbo

Rainbow-Short

Rainbow-Long

Thermal

Cool-Warm

Viridis
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