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Product Introduction
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The all-sky imager is an all-weather, automated sky cloud

observation terminal that integrates advanced optical technology, image sensors, and intelligent

algorithms. Through a specially designed optical sensing system, it automatically captures clear

all-sky images and utilizes intelligent cloud recognition algorithms to perform quantitative

analysis of cloud layers, providing users with site—level ”“sky real-time data” and providing

powerful data support for power generation forecasting of photovoltaic power stations.
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Product Features
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e With high-precision 4K resolution, the shooting effect is clearer. Only when the shooting is

clear can the calculation be accurate.

e Fully automated deep learning technology quickly identifies and removes non—sky imagery, with

over 50 fully self-developed sky model algorithms built—in, resulting in more accurate cloud

analysis results.
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* Equipped with a built—in GPS positioning module, it can fully automate observations worldwide.
*No manual correction is required during installation. The systemautomatically learns and adjusts
when changing the installation location, eliminating the need for manual image correction on—site.
* The equipment is compact, with low power consumption and a protection level of IP66, meeting
the long—term outdoor observation needs

* It can not only output data but also display real-time photo effects, making comparisons possible
beyond just relying on data.

* Local version of industrial control computer automatic algorithm analysis, supporting multiple
data transmission methods such as local area network and 4G cloud platform. It meets the data
transmission and confidentiality requirements of photovoltaic power stations.

* Supports multi-location observation, allowing for flexible setup and quick deployment, with

built—-in high—capacity storage cards ensuring data integrity
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Cloud cover observation example
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Technical Parameters

ZH LC-TKOT C(AHuAR) LC-TK02 (4G fif)
parameter LC-TKO1 (Local version) LC-TK02 (4G version)
ZAPNTES JX1.3 SDI. 1

algorithm version

RAGALIRAS 5 | 4K 12000 4000%3000 plxels 4K 1200W 4000%3000 plxels
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Imaging sensor

resolution

£

focal length

1. 5mm @F2. 0

1. 5mm @F2. 0

KA A 210°
WEMAA: 210°

KA A 210°
WEMAA: 210°

Wi MMEAA M 210° ML 210°
field of view Horizontal field of view angle: 210° Horizontal field of view angle: 210°
Vertical field of view: 210° Vertical field of view angle: 210°
Diagonal field of view angle: 210° Diagonal field of view angle: 210°
JEE R RS | SOk SCHF
Optical glare support support
suppression system
[l S EPNL ENTE S ENTE S
Need to block the | No need No need
sun
B% SR SR
fog penetration support support
K15 15 SR SR
image enhancement support support
LM SR SR
backlight support support
compensation
3D v e g IHF SR
3D digital noise support support
reduction
AT 2R e CHF SR
Al super noise support support
reduction
EEIIEREL SR SR
Automatic white support support
balance
H 3 85 AGC SCFF SCFF
Automatic Gain support support
Control (AGC)
BFS R L LR R SR SCHF
Dynamic contrast support support
enhancement
TEENE 120 dB 120 dB
Wide Dynamic Range
{5 EL =50dB =50dB
signal-to—noise
ratio
SR 60s~86400s 60s~86400s
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sampling frequency

el 2566 100G (R #FH D
storage space 1006 (scalable as needed)
Web ¥ T & SCRF SCRF

Web data platform | support support
APP s Er i Er
APP not supported not supported

I 75 5K To it Bk 4G P45
Networking No internet connection required 46 network
requirements
TR ST RIHF SR

Remote algorithm not supported support
upgrade

Koyt M AR M TARIRES
data output KRB i Ay KRB i Ay

K BH 7B s KPR 75 £
BRI SR In] BRI RN ]
LA LA
JEZ LAl JEZ Al
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360° RZEEK

Current working status
solar elevation angle

solar azimuth angle

Sunrise and sunset time
Thin cloud proportion
Thick cloud proportion
Real-time total cloud cover
Sun obscured state

Cloud speed

cloud direction

360° eRFHEE

Current working status
solar elevation angle

solar azimuth angle

Sunrise and sunset time
Thin cloud proportion
Thick cloud proportion
Real-time total cloud cover
Sun shading state

Cloud speed

cloud direction

360° panoramic image 360° panoramic image
Hda v 77 AR & =FE
Data browsing Local version platform cloud platform
method
Bt i 77 X RS485 modbus #3 (AEEIS) API Json #3
Data output method | RS485 Modbus format (excluding images) APT JSON format
TR f 7
Main machine have none
control box
FRETHRCE A G B EH RS
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Algorithm host CPU: Intel 4% CPU: Intel 44 ¥% 88 Zf¢
configuration WNAFE: 8G N A7: DDR4 256G
st 2566 BA7: 966G RTX4090 24G¥4
Local edge computing host T4 : 100G/ 3k
CPU: Intel 4-core cloud server
Memory: 8G CPU: Intel 44-core 88-thread
Hard drive: 256GB Memory: DDR4 256G
Video memory: 96G RTX4090 24Gx4
Hard disk: 100G per site
AR —40°C~80°C, ME/ANT 95% (TLHELs) —40°C~80°C, MEL/NT 95% CICHEss)
Operating -40°C to 80°C, with humidity less than 95% | —40°C to 80°C, with humidity less than 95% (no
temperature and (no condensation) condensation)
humidity
[OrE ] 1P66 1P66
Protection level
LIS DC12V/AC220V DC12V/AC220V
power supply
voltage
HLR e R IIFE 200 R IIRE 6W
Current power 1B CAE T2 ThEE 15W 1EH AR T4 ThkE 3. 6W

consumption Maximum power consumption: 20W Maximum power consumption: 6W
The average power consumption during | The average power consumption during normal
normal operation is 15W operation is 3.6W
Bl /2 10m CHRAC) 10m ChRAE)
Data/power supply 10m (standard configuration) 10m (standard configuration)
line
7 b i R REBBX—E RERB—F

Product List

AR TN —E

220V fitk —HR 10 K

P2 —HR 10 K

One sky imager

One local master control machine
A 10-meter 220V power supply cord

A 10-meter network cable

220V L2k —H 10 K

PZ—HR 10 K

One sky imager

A 10-meter 220V power supply cord

A 10-meter network cable

0. 7= R~HE

Product Dimension Drawing
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Product installation diagram
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Instructions for data reading

1, BEFETAERLSE

View data through a platform



Lichen Automation

(1Dy AHpR: @RI E & 1P Yriel (BRILy 192. 168. 1. 60)
(2)+ 46 Ji: @ MaETE (tkexy. xgxyd. com)
(1) Local version: Access via a fixed IP on the local area network (default is 192.168.1.60)
(2) 4G version: Access through the website (tkexy.xgxyd. com)
a) 2. O REEEE
Obtain data through an interface
(1) AHRR TCP s, ¥l 2l T

(1) Local version of TCP protocol, with the data point table as follows

AT Atttk AT AR /5 PEIE
register address register name read Details

T TARRAS Rk HHvEE: 0/1
0x0000

Current working status read-only Output range

BUP frivaRE: 0-100
0x0001 read-only

Real-time cloud cover Output range

iz el . R 0-100%
0x0002 Hik

Thin cloud proportion Output range

iz R 0-100%
0x0003 read-only

"Heavy cloud proportion” Output range

ZA HEE. 1-8
0x0004 Wik

cloud direction Output range

il HHE R 0-30
0x0005 read-only

Cloud speed Output range

NGRS . R 0-9000
0x0006 /\i%

solar elevation angle Output range

PN DA R 0-36000
0x0007 read-only

solar azimuth angle Output range

[t e 18] - firtHa . 0000-2359
0x0008 i

sunrise time Output range

H I i) firth a . 0000-2359
0x0009 read-only

sunset time Output range

PNUEPLEEE e Rk HHvEE: 0/1
0x0010

Sun obscuration state read-only Output range

(20,

4G KR HTTP B, Hdmas X+

”

”
msg”:

“code”: 0,

//0 TR

"SRR BRI T 7 /1R

“data”: {

“device id”:”d01”,
”is_working”:1,
“cloudage”:”10. 467,
“thin_clouds”:30. 6
“heavy clouds”:69. 4

“cloud_direction”:6
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“cloud speed”:5.8,

“solar altitude”:”22. 737,
“solar azimuth”:229.07,
“sunrise”:”06:47",
“sunset”:”17:33",

”is cover”:0,

“original 360”:"http://ip:9001/upload/2024/2/19/20240219151102/0. jpg”,

}
(2) For the 4G version of the HTTP protocol, the data format is as follows:
{
“code”: 0, // 0 indicates success
“msg”: “"Real-time data retrieval successful!”, // message
“data”: {
“device id”:”7d01”,
”is_working”:1,
“cloudage”:”10. 46",
“thin_clouds”:30. 6,
“heavy clouds”:69. 4,
“cloud direction”:6,
“cloud speed”:5. 8,
“solar altitude”:722.737,
“solar azimuth”:229. 07,
“sunrise”:”06:477,
“sunset”:”17:337,
”is cover”:0,

“original 360”:"http://ip:9001/upload/2024/2/19/20240219151102/0. jpg”,

}
}
Data ¥ 7 B e«
Data field explanation:
ZH EA S
parameter name
e ¥4
device id
device name
AT LAERES

is_working
Current working status

S
cloudage
Real-time cloud cover

ez
thin_clouds
Thin cloud proportion

2 il
heavy_clouds
Heavy cloud proportion

cloud direction P[]
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cloud direction

=R
cloud speed
Cloud speed

KB e 5 £
solar_altitude

solar elevation angle

K BH 7507 £
solar_azimuth

solar azimuth angle

[T HE B[]
sunrise

sunrise time

H & i i
sunset

sunset time

IR BHE R A
is_cover

Sun shading state

360° K74 EME R K URL bk

original_360
Original URL address of 360° panoramic sky image
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Introduction to platform functions
ISl
Login page
ITFSEES, N 1P (GRARAL s Mk, #EAFGE RN, W FE
Open the browser, enter the IP (provided by our company) or the website address, and access

the platform login page, as shown below

ES

2. SIS Hedls v

Real-time data page

TR AR LI K S 3 D G SRS, BEN SN B DU AR AE O, W

After successfully logging in with the account and password provided by our company, you

will enter the real-time data page displaying relevant data, as shown below
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1. Jisz&if) Fm
Historical query interface

NI s U, BOA RS BRI E, AT BB T AR G R E] 2 D 48 TE N 1AV R
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Click to enter the historical data page, which displays the data information of the current
day by default. You can query the data within a specified time range by setting the start and
end time. Click on the image icon corresponding to the data to view the relevant image. Click

the export button to export the data within the queried time range, as shown below



