
ounded in 1962, the Xi'an Institute of 
Optics and Precision Mechanics 
(XIOPM), Chinese Academy of Scienc-
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es (CAS), is one of the largest CAS institutes in 
Northwest China. XIOPM conducts basic 
research and technology innovation on transient 
optics and photonics, high-resolution, 
high-speed information acquisition by optical 
technology etc. After more than 60 years of 
development, it has become a comprehensive 
research base on applied basic research and 
high-tech innovation.

The institute now has 32 research units, includ-
ing one national key laboratory, three CAS key 
laboratories, two Shaanxi Engineering and 
Technology Centers, one Shaanxi Provincial 
Key Laboratory and Xi’an Key Laboratory. 
There are 914 staff in XIOPM including 364 
senior researchers. In 2016, XIOPM/CAS was 
awarded “National Demonstration Base for 
Training of Innovative Talents” by the Ministry 
of Science and Technology in China.

In recent years, XIOPM has established a new 
system to stimulate innovation-driven develop-
ment by actively bridging the gaps between 
research and innovation, to support successful 

F technology transfer from laboratory to market. 
It aims to improve the efficiency, speed and 
quality of technology transfer by developing an 
open and integrated environment in the 
institute. It has set up a national one-stop 
platform named Zhongke Chuangxing, special-
ized for high-tech industrial incubation and 
venture capital investment. Moreover, the first 
angel investment fund in China called “Xike 
Angel” was launched by XIOPM to support 
industrialization of hard technologies. It has 
also created the first opto-electronic industry 
incubator by initiating a startup training camp 
in China. All of the above platforms form a 
comprehensive system that supports successful 
entrepreneurship by involving institute, angel 
fund, incubator and startup training. 

By the end of 2021, XIOPM has successfully 
incubated 368 "hard technology" enterprises, 
formed three major industrial groups on 
photonics manufacturing, photonic information 
and biophotonics. It has attracted over 5.6 
billion CNY social investment while creating 
more than 8,000 jobs, and the value of 
state-owned assets has been increased nearly 
100 times.

XIOPM
Introduction to 
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    ｜Fiber Optical Frequency Comb Technology and
  Instrumentation for Precision Measurement

Brief Introduction

Potential Market

Focusing on the urgent need for precision measurement (PM) 
in space and industrial fields, and starting with the problem of 
long-distance/large-scale absolute ranging with μm/nm 
precision, research was carried out on key technologies and 
precision measurement applications of low-noise, high-perfor-
mance femtosecond all fiber optical frequency comb (OFC). 
A series of compact, robust optical comb light sources, 
including repetition-rate-locked all-polarization-maintaining 
femtosecond fiber laser, dual OFCs with both the repetition 
frequencies locked and phase-locked two-color visible OFC 
were developed. By tracing back to the atomic clock, these 
OFC sources show ultra-high repetition frequency stability of 
up to 10-11~10-12 level and have been used in the area of 
absolute ranging with an accuracy of several microns. 
All-fiber OFC sources will advance the innovative develop-
ment of new space precision measurement technologies.

Technical Advantages
•  Compact, robust and repetition frequency locked all-PM-fi-
ber laser with optical electromechanical full integration, and 
high cavity length controlling accuracy. 

•  The phase locked visible OFC adopts all PM fiber structure, 
and can output narrow-band 633nm and 543nm comb light.

•  For dual repetition frequency locked all PM fiber laser, the 
repetition rate difference can be actively adjusted precisely. 

•  Based on our all PM OFCs, micron or even nanometer 
ranging accuracy can be obtained.

•  Central wavelength: 543/633/1030/1560nm 

•  Pulse duration:  <100fs

•  Output power:  >80mW

•  Repetition rate: 50~200 MHz (Customizable)

•  Repetition rate locking range: ± 1 kHz

•  Repetition rate stability: 1.65×10-12 (Allan Deviation @1s)

•  CEO frequency stability: 3.22×10-11 (Allan Deviation @1s)

•  Timing jitter of repetition rate: 418 fs ([3Hz-1MHz])

•  Integrated phase noise of CEO: 216 mrad ([100Hz-1MHz])

•  Working environment: 15~35 ℃

•  Suitable for various precision ranging systems and comb 
sources that have potential applications in the area of 
aerospace survey, aircraft assembly, high speed rail and 
automobile manufacturing. 

•  The precision measurement capability of optical frequency 
is suitable for dual frequency laser interferometer systems. It 
can eventually improve the in-situ measurement, error 
correction and control accuracy of precision machine tools 
and large-scale integrated circuit processing equipment. 

Compact, robust and repetition
 frequency locked all PM fiber laser

Dual repetition frequency locked
all PM fiber laser

Technical Parameters

1

2



Certification and IP 
•  A frequency synchronization system and synchronization 
method for laser system, authorized, ZL 201410503285.0

•  A phase information synchronization system and synchro-
nization method for laser system, authorized, ZL 
201410503398.0

•  Active tracking all-polarization-maintaining fiber optical 
frequency comb source, authorized, ZL 201410363793.3

Lead
Scientist Tel: +86-29-88887605

Email: yshwang@opt.ac.cn

Prof. WANG is a full professor at the Xi’an Institute of Optics 
and Precision Mechanics, Chinese Academy of Sciences. His 
research interests include ultrafast laser generation and 
amplification, optical frequency comb for precision measure-
ment, etc.  He led a number of projects funded by National 
Major Scientific Instrumentation Development Program of 
China, CAS/SAFEA (State Administration of Foreign Experts 
Affairs) International Partnership Program for Creative 
Research Teams, National Key R&D Program of China, etc. 

WANG Yishan
PhD, Professor

Phase locked two color visible 
optical frequency comb

Cooperation Models 

 Product sales

 Technology licensing or transfer

 Technology development
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Brief Introduction
The streak camera is an ultrahigh-speed instrument that 
captures light emission phenomena occurring in extremely 
short periods of time. The R&D of high-speed cameras in 
Xi'an Institute of Optics and Precision Mechanics (XIOPM), 
Chinese Academy of Sciences (CAS) dates back 50 years. A 
series of streak cameras, such as Femtosecond Streak Camera 
1200, Synchro scan Streak Camera 2200, High Dynamic 
Range Streak Camera 3200, Long-slit Streak Camera 4200, 
Picosecond Streak Camera 5200, 35 mm-slit Streak Camera 

Technical Advantages 
•  Diverse, robust, cheap and enables customization  

•  Capable of measuring a variety of phenomena from 
single-shot to high repetition

•  Simultaneous measurement of light intensity, time, position 
and wavelength

Technical Parameters

    ｜Streak Cameras for High Temporal-spatial 
  Resolution Measurement 
2

6200, 18 mm-slit Streak Camera 7200, Super compact Streak 
Camera 8200 etc., were developed and applied in the fields of 
inertial confinement fusion, synchrotron radiation light source, 
fluorescence lifetime measurement, ultrafast dynamics 
analysis and so on. The ultrafast diagnosis lab in XIOPM of 
CAS with 1200 m  clean room and a full range of equipment 
enables the level of production capacity to meet the growing 
demand. More than 10 streak cameras are sold every year.

Streak cameras

•  Femtosecond streak camera 1200

Temporal resolution 

Effective photocathode length

Spectral response

Sweep time/Full screen

Dynamic range

450 fs

2 mm-6 mm

10 eV-10 keV X ray 

> 40 lp/mm

> 25 lp/mm

0.1 ns

> 100:1

Static resolution

Dynamic resolution

Spatial
resolution
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•  35 mm-slit streak camera 6200

Photocathode size

Width of the slit

Spectral response characteristics

Temporal resolution

35 mm×3 mm

0-3 mm

200 nm-800 nm or 
customized

≥ 25 lp/mm 
@CTF=10%

≥ 10 lp/mm 
@CTF=10%

＜10 ps

Static resolution

Dynamic resolution

Spatial
resolution

•  Long slit streak camera 4200

Effective photocathode length

Width of the slit

Spectral response range

Non-uniformity of photocathode

Temporal resolution

>28 mm

5 μm, 10 μm, 15 μm, 
20 μm, 50 μm

0.1 keV-10keV

< 15%

<10 ps 

≥ 20 lp/mm
@CTF=10%

≥ 10 lp/mm@
@CTF=10%

Static resolution

Dynamic resolution

Spatial
resolution

•  High dynamic range streak camera 3200

Dynamic range 

Temporal resolution  

Effective photocathode length

Spectral response

12800:1@100 ps

Better than 2 ps

>10 mm

200 nm-800 nm or 0.1 
keV-10keV X ray

> 25 lp/mm

> 10 lp/mm

Static resolution

Dynamic resolution

Spatial
resolution

•  Picosecond streak camera 5200

Temporal resolution

Photocathode size

Width of the slit

Spectral response characteristics

<5 ps

>Φ10 mm

0-3 mm 

200 nm-800 nm or 
customized 

≥ 25 lp/mm 
@CTF=10%

≥ 10 lp/mm 
@CTF=10%

Static resolution

Dynamic resolution

Spatial
resolution

•  18 mm-slit streak camera 7200

Photocathode size

Width of the slit

Photocathode 

Spectral response characteristics

Temporal resolution

18 mm×3 mm

0-3 mm 

Multialkali (or 
customized according 
to users’ needs)

200 nm-800 nm or 
customized

≥ 25 lp/mm 
@CTF=10%

≥ 10 lp/mm 
@CTF=10%

<10 ps

Static resolution

Dynamic resolution

Spatial
resolution

•  Synchro scan streak camera 2200

synchro scan frequency 

Temporal resolution  

Effective photocathode length

Spectral response

Nonuniformity

Sweep jitter

Trigger jitter

≥100 MHz

Better than 3 ps

>10 mm

200 nm-800 nm or 
customized

< 15%

> 25 lp/mm

> 10 lp/mm

< 5%

<4 ps

Static resolution

Dynamic resolution

Spatial
resolution
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Cooperation Models 

 Product sales
 
 Technology licensing or transfer

 Technology development

Prof. TIAN is a full professor at Xi’an Institute of Optics and 
Precision Mechanics, Chinese Academy of Sciences of China. 

His research interests include ultrafast diagnosis technology, 
instrument development, ultrafast phenomena research, etc. 
He is currently the director of Key Laboratory of Ultra-fast 
Photoelectric Diagnostic Technology. He won awards from 

Xi’an brance of Chinese Academy of Sciences, Chinese 
Society of Optical Engineering, etc.

TIAN Jinshou
PhD, Professor

Tel: +86-29-88880182
Email: tianjs@opt.ac.cn

•  Laser pulse width measurement

•  Fluorescence lifetime measurement, transient absorp-
tion measurement, time-resolved 

•  Raman spectroscopy 

•  Imaging lidar

•  Electron bunch measurement for synchrotron and 
LINAC applications    

•  Plasma light emission, radiation, laser combustion and 
explosions

•  Nuclear physics

Potential Market

Lead
Scientist 

•  Super compact streak camera 8200

Dimensions 

Photocathode size

Width of the slit

Spectral response

Temporal resolution 

450 mm×190 mm
×240 mm

Φ28 mm

0-3 mm 

200 nm-800 nm

≥ 25 lp/mm
@CTF=10%

≥ 10 lp/mm
@CTF=10%

<50 ps

Static resolution

Dynamic resolution

Spatial
resolution
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Technical Parameters

The high power femtosecond laser is used as a processing 
light source, equipped with compound beam scanning system. 
It is mainly used for ultra-fine cold processing of curved or 
complex surface parts. It can realize high precision 
micro-structure processing of various metals, non-metals and 
composites, such as through-hole, special-shaped hole, blind 
hole, micro-cavity, cavity and special-shaped groove. The 
equipment has great advantages in hole processing.

•  Surface roughness: Ra≤0.2μm

•  Dimensional accuracy: ≤±2μm

•  Positioning accuracy: ≤±2μm

•  Minimum machining aperture: 50μm

•  Maximum depth to diameter ratio: 25:1

•  It realizes the machining of angle microstructures of 
complex surfaces. 

•  It has the function of monitoring and detecting the position 
and deviation of the end spot. 

•  It has the function of real-time online image detection of 
processing state. 

•  With local optical path purification package, the equipment 
can be applied to general factories. 

•  With the self-adaptive positioning function of feature 
points, the problem of positioning associated with parts 
manufacturing and clamping deviation can be solved. 

•  Based on our PM OFCs (precision measurement optical 
frequency comb), micron or even nanometer ranging accuracy 
can be obtained.

Brief Introduction Technical Advantages

Application to femtosecond laser

Five-axis femtosecond laser micro-hole manufacturing 
equipment and micro-hole processing renderings 

3

3 4

    ｜Femtosecond Laser High-end Manufacturing 
  Technology and Equipment
3

Cooperation Models

 Product sales
 
 Technology licensing or transfer

 Technology development 

Certification and IP 
•  A laser scanning device and scanning method based on 
area modulation technology, authorized, CN202010574216.4 

•  A laser focusing device, CN201510766657.3 

•  A kind of correction method and correction device applied 
to workpiece hole making position, authorized, 
CN202010531053.1 

•  Laser processing control method and control system, 
authorized, CN201910726275.6 

•  Control method, device and electronic equipment for laser 
processing rotary cutting scanning trajectory, authorized, 
CN201910527180.1 

•  A composite laser processing method and processing 
system for high-precision three-dimensional rapid manufac-
turing, authorized, CN201310296549.5 
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Soft magnetic ferrite 
precision hole making    

Tel: 13759991618
Email: laser_zhl@opt.cn

Dr. ZHAO is an associate professor of the Photonic Manufac-
turing System and Application Research Center, Xi'an 
Institute of Optics and Mechanics, Chinese Academy of 
Sciences. He has rich engineering experience in the develop-
ment of optical electromechanical integrated equipment, and 
he led the team to break through a series of core technology 
and process problems of ultrafast laser extreme manufactur-
ing. He won the first prize of Science and Technology of 
Shaanxi Province and was selected as "Young and 
middle-aged Leading Talents in Scientific and Technological 
Innovation of Shaanxi Province".

ZHAO Hualong 
PhD, Associate Professor

Lead
Scientist 

•  In the aerospace field, it can be used for efficient and 
high-quality micro-hole processing of engine blade and fuel 
nozzle.

•  In the automotive field, it is used for high-precision 
machining of inverted cone fuel injection hole and small hole 
diameter in high pressure common rail system.

•  In the electronics and medical fields, it is used for precision 
machining of electronic packaging and medical parts.

Potential Market

Engine blade

Automobile fuel injection nozzle

50μm probe card square hole

Aeroengine nozzles
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To support the establishment of the Space-Integrated-Ground 
Information Network, 100-Gbps high-speed optical transmis-
sion and high-capacity optical switching have been devel-
oped. At present, the most important ongoing engineering 
projects are Laser Communication Terminals (LCT) for Low 
Earth Orbit (LEO) satellite and Optical Switching Terminal 
(OST) for Xiamen-1

Application scenario Laser communication terminal

The qualification model 1, 2 and flight model  

2

Brief Introduction

    ｜Technology for Space High-speed Photonic 
  Information Network
4

LEO LCT

 (XM-1) remote sensing satellite. In the future, we will 
develop global ultrahigh-speed photonic information network 
and provide important support for the construction of a 
regional space information network.

9



Technical Advantages
•  OOK/DPSK/BPSK multi-mode compatible modulation/de-
tection.

•  High-sensitivity extremely weak optical parametric 
amplification and autodyne delay coherent demodulation.

•  High-integration design of laser generation, optical signal 
modulation and demodulation.

•  Space-based laser/microwave packet hybrid link data 
switching.

•  “One to many” non-mechanical rotary communication 
network based on liquid crystal phased array.

•  The XM-1 OST will be the first optical switching product 
on orbit demonstrate in China. 

The communication 
payloads of LEO 

satellite joint test site 

The LEO satellite launch 
expected in May 2022

10



Technical Parameters

Engineering prototype of optical switching terminal 

•  Port Rate: 2Gbps

•  Switching Scale: 2×2

•  Optical Circuit Switching

•  Wavelength: 1550nm

•  Bandwidth: 2.5Gbps

•  Distance: 5000Km

•  Mode: OOK

•  Sensitivity: better than -40dbm

•  BER: better than 10-7

LEO LCT

Mechanical test and temperature cycling test

XM-1 OST

XM-1 OST
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•  Satellite Internet

•  6G mobile communication

•  Space information network

Potential Market

Tel: +86 17791430010
Email: wangwei2012@opt.ac.cn

Prof. WANG is the director of Photonic Network 
Technology Research Laboratory of XIOPM and 

a member of ocean optics expert group. His 
research focuses on the field of optical communi-

cation networks. He is the principal investigator 
of major projects funded by Ministry of Science 

and Technology and Chinese Academy of 
Sciences. He authorized 10 patents, including 2 

international patents, and published more than 20 
high-level academic papers.

WANG Wei
PhD, Professor

Lead
Scientist 

Certification and IP

•  Phase-lock-free system and method for receiving 
mult-modulation-format compatible high-speed laser 
signal, US11 088762B2

•  Multi-modulation-format compatible high-speed 
laser signal generation system and method, 
US11128382B2

•  Ultra high-speed adaptive and all-optical method 
for data packet rate multiplication compatible with 
multiple data rates, US8078058B2

Cooperation Models

 Technology transfer
 
 Technology development
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    ｜Technology for Deep-Sea Wireless 
  Optical Communication
5

Brief Introduction
To develop the deep-sea information network, we have 
carried out the research on deep-sea omni-directional wireless 
optical communication, dynamic optical networking system 
and method, and underwater long-distance wireless optical 
communication based on photon counting. Furthermore, we 

•  Underwater large angle array blue-green optical 
signal transmission

•  Underwater wide field of view and ultra-high 
sensitivity optical signal receiving

•  Deep-sea ten-thousand meter ultra-high pressure 
watertight package

Technical Advantages

Technical 
Parameters

The first generation optical 
communication terminal

The second generation optical 
communication terminal

LED array in the transmitter

Optical signal eye diagram

•  Bandwidth: 25Mbps

•  Work Distance: 100m (deep-sea)

•  Mode: On-Off Keying (OOK)

•  Work Depth: 11000m

•  Bit Error Ratio (BER): better than 10-6

developed two generations of underwater optical communica-
tion equipment and they have been applied to deep-sea 
submersible. The first test of ten-thousand meter deep-sea 
wireless optical communication in the world was carried out 
in XIOPM.

13



•  Underwater blue-green light high-speed full duplex 
dynamic communication system and method, inven-
tion patent, 202111473601.0

•  Underwater wireless blue-green light communica-
tion system and method based on LED/LD array 
transceiver, invention patent, 202111433906.9

•  A ten-thousand meter pressure sealed cabin with 
hemispherical optical window, invention patent, 
202111476931.5 

Certification and IP

Tel: +86 17791430010
Email: wangwei2012@opt.ac.cn

Prof. WANG is the director of Photonic Network Technology 
Research Laboratory of XIOPM and a member of ocean 
optics expert group. His research focuses on the field of 
optical communication networks. He is the principal investi-
gator of major projects funded by Ministry of Science and 
Technology and Chinese Academy of Sciences. He authorized 
10 patents, including 2 international patents, and published 
more than 20 high-level academic papers.

WANG Wei
PhD, Professor

Lead
Scientist 

Potential Market
•  Deep-sea scientific research

•  Submarine oil and gas exploring

•  Ocean observation

Underwater optical communication experiment system

Deep-sea scientific research

Submersible test

Cooperation Models

 Technology transfer
 
 Technology development
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    ｜Ocean-Eyes Color UHD Ethernet 
  Zoom Camera 
6

Brief Introduction
Since most industry standard underwater telemetry units feature 
one or more Ethernet ports, the reliable and user friendly 
Ethernet enabled UHD (ultra-high-definition) interface 
provided by the Ocean-Eyes color UHD Ethernet zoom camera 
is often preferred by system integrators. The Ocean-Eyes color 
UHD Ethernet zoom camera is designed for easy integration 
with underwater vehicles, systems and sensor platforms.

The Ocean-Eyes color UHD ethernet zoom camera is 
equipped with a zoom function that can be adjusted for 
automatic/manual white balance, gain, and exposure, and 
controlled remotely. The camera consumes just 3W and can 
handle a range of direct current inputs from 9 to 14V. The 
camera comes with SubConn® (MCBH8M) or alternative 
customer- specified connectors. 

The camera housing is made of polished titanium and 
achieved a record of working at 11,000 metres depth.

Features and benefits:

•  Easy integration with existing systems

•  UHD image quality

•  Zoom function

•  Reliable and user-friendly interface

•  Numerous adjustable settings

•  11,000m depth rating

•  Options

•  Alternative connectors

•  Custom wiring

Technical Advantages

Electrical
Power supply: 9-14VDC

Power consumption: 3W

Control options: Ethernet control

Video compression: H.264

Mechanical
Material: Titanium

Dimensions: φ 85 mm × 153 mm

Weight: 1.95 kg in air

           1.30 kg in water

Optical 
Angle of view (diagonal): 

Water: 6.4°~43.1° 

Sensitivity: 0.01 lux

Zoom (10×): 10 × optical

Gain/Exposure: Manual or automatic

Sensor resolution: 3840×2160 (8MP)

Frame rate: 30fps@3840×2160

Environmental 
Depth rating: 0~11,000 m

Technical 
Parameters

15



•  A laser beam shaping system for underwater camera 
lighting system, authorized, ZL201721747471.4

•  A frame synchronization method for image shoot-
ing, authorized, ZL 202010812212.5

Certification and IP

Tel: +86-029-88857632
Email: wuguojun@opt.ac.cn

Prof. WU’s research Interests include underwater optical 
imaging, marine ecological on-line sensing, optical fiber 
sensing and others. He has successively undertaken more than 
20 national, provincial and ministerial projects, including the 
key R & D plan of the Ministry of Science and Technology 
and the major instrument special project of NSFC, and 
published more than 20 academic papers.

WU Guojun
PhD, Professor

Lead
Scientist 

Potential Market
•  General underwater inspection

•  Remote Operated Vehicle (ROV) systems

•  Trencher systems

•  Crawler systems

•  Tow and drop camera systems

•  Benthic sledge systems

•  Underwater observatory systems

•  Winch and deck monitoring

 This camera was 
carried as the main 

camera in the 
"Haidou-1" 

submersible in May 
2020, and reached 

10km below 
surface  for more 

than 4 times in 
Mariana Trench, 

with the deepest at  
10907 meters.

The camera has been carried on different 
deep-sea landers, and was proved a stable 
performance in long-term scientific research 
in deep sea.

Cooperation Models

 Product sales
 
 Technology licensing or transfer
 
 Technology development
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    ｜Spectral Measurement Technology 
  and Its Application
7

Brief Introduction
Imaging spectrometers cover the functions of cameras and 
spectrometers, to obtain spatial information and spectral 
information at each point, which has great value in a range 
of applications.

Imaging equipment can pick up the shape and position of the 
target, but cannot detect its color and finer spectral informa-
tion. However, a spectrometer can obtain fine spectral 
information but cannot clearly pick up the position and shape 
of the target. The emergence of spectral imaging technology 
has successfully solved these problems. It can not only obtain 
information independently of the human eye, but also obtain 
the shape, position and color (spectral information) of the 
target at the same time, which greatly improves the ability 
toobtain comprehensive information. It can be widely used in 
various fields of scientific research and exploration, industry 
and daily life.

    •  Unmanned aerial vehicle hyperspectral system for
    agricultural monitoring

The UAV (Unmanned Aerial Vehicle) hyperspectral agricul-
tural monitoring system can be equipped with thermal 
infrared, hyperspectral and high-resolution images, which is 
more convenient for users to conduct image analysis. NDVI 
(Normalized Difference Vegetation Index) and other 
vegetation indices can be obtained in a single acquisition 
process. Afterwards data processing can get the indices on 
vegetation health, phenotype, and moisture proportion. 
Pluggable memory cards are available for easy instrument 
maintenance and system updates. The acquisition system is 
equipped with a light measurement module to ensure the 
data accuracy in each acquisition process of each channel, 
and can realize the calculation of the reflectance of the 
observed data in cloudy weather to ensure accurate data is 
obtained at each output device.

The UAV monitoring system     

Imaging spectrometer     

Ground calibration 

reference target

17



    •  Compact hyperspectral imager

The imaging spectrum technology of concentric structure is 
adopted, the field curvature of the Roland grating is corrected 
by the plano-convex lens, the multiplexing optical path and 
the distribution of the object image plane are reasonably 
planned, and the compact design of the hyperspectral imager 
is realized.

    •  Spectroscopic system for multi-parameter 
        online water quality monitoring 

The monitoring of water quality is important for environment 
protection. The traditional method of chemical analysis has 
disadvantages such as long test cycle, only single parameter 
measurement and chemical pollution. As an emerging 
technology, the spectroscopic method has the characteristics 
of “fast response, synchronization of multiple parameters, 
environment friendly and pollution-free”, leading to multi-pa-
rameter real-time online measurement of water quality.

Application scenarios

Monitoring instrumentsKey devices

18



Technical Advantages

The V series cell-level imaging spectrometer uses the 
spectroscopic method of chip coating, which makes the 
system smaller in size and lighter in weight.

Product features:

•  The cameras can achieve spectral imaging of 9-25 bands 
and 90 data cubes per second depending on the application

•  Only 1.8W ultra-low power consumption, and hyper-
spectral raw data obtained at high speed

•  USB 3.0 interface

•  Small size, light weight, good robustness, are the best 
choices for mobile environments, such as drones or 
portable devices

•  Multi-parameter simultaneous analysis capability of 
the spectrum

•  Rapid measurement (within 12s except for TN, TP)

•  Configurable water quality parameters on demand

•  Pollution-free, low water consumption and low mainte-
nance cost

•  Industry-leading embedded hardware processing systems

•  Wireless transmission and RS232/RS485 digital 
output capability

•  Online processing capability for algorithm and calibra-
tion models

•  Capability of calibration, recording, diagnosis and alarm

Compact structure:

•  Small size

•  Light weight

•  High light-gathering ability

•  Easy to achieve large relative aperture

•  Small spectral line bending

•  Small color distortion

•  Standardized and modular design

Cooperation Models

 Product sales
 
 Technology licensing or transfer
 
 Technology development

Certification and IP

•  Device and method for long-term in-situ detection 
of complex water quality based on spectroscopy, CN 
110887801 B

•  Analysis method and system of total nitrogen and 
total phosphorus in seawater based on characteristic 
peak area of absorption spectrum, CN 111562226 B

•  Data calibration method for spectroscopic water 
quality online monitoring system, CN 110887800 B

•  Nonlinear full-spectrum water turbidity quantita-
tive analysis method based on extreme random tree, 
CN 110887798 B

•  Nitrate concentration prediction method based on 
iPLS-PA algorithm, CN 110987846 B

    •  Unmanned aerial vehicle hyperspectral system for
    agricultural monitoring

    •  Compact hyperspectral imager

    •  Spectroscopic system for multi-parameter 
        online water quality monitoring 
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Technical Parameters

Performance parameters
Spectral range: 400-1000nm

Spectral resolution:  18nm

Number of spectral channels: 50-200 as required

Cell resolution: 2048x2048

Exposure time: 28us-1s

Camera parameters
Detector type: CMOS global shutter

Data acquisition form: Burst/single shot

Data format: 8,10bit RAW

Data interface: USB3.0

Power consumption: 1.8W

Performance parameters
Operating temperature: 0℃ ~ 50℃

Storage temperature: -20℃ ~ 60℃

Relative humidity: 80%H non-condensing

Mechanical parameters
Size(mm): 28x28x29

Weight(g) : 38g

The camera interface: C

Software environment
Operating system: Windows10 (x86andx64)

     Windows7 (x86and x64)

Central wavelength: 543/633/1030/1560nm 

Spectral range: 400nm-1000nm

Spectral channels: 224

Potential Market
•  The spectroscopic imager is based on pixel filtering, 
integrating the pixel-level filter array as a whole on the 
surface of a large-area array high-resolution detector. Using 
adjacent pixel filter arrays as a spectral channel unit, the 
center wavelength of each filter is different, and the spectral 
image data of multiple channels can be acquired at the same 
time. The relevant vegetation index can be calculated , such 
as normalized vegetation index (NDVI), ratio vegetation 
index (RVI), differential environmental vegetation index 
(DVI), enhanced vegetation index (EVI), etc. Combined 
with surface measurements, a regression model can be 
established to invert the relevant vegetation pigments and 
biochemical components.

•  Geographical survey; geological disaster monitoring; 
geological prospecting; environmental protection; agricultural 
assessment; marine observation.

•  Environment friendly replacement and upgrading of 
traditional chemical technology for water quality monitoring. 
Monitoring parameters can be flexibly selected according to 
usage scenarios such as surface water, urban drinking water, 
near-shore seawater, treated industrial and domestic wastewa-
ter. Low maintenance cost for long-term monitoring. 

Monitorable parameters: 

Colority, turbidity, TOC, COD, (BOD)5, NH4-N, NO3-N, 
NO2-N, UV254, DOC, TSS, TN, TP, BTX, spectral fingerprint, 
spectral alarm 

Spectral range: UV-VIS-NIR 

spectral resolution: ≤2nm 

SNR: ≥600@254nm

Accuracy: ±5%

Stability: ±5%

    •  Unmanned aerial vehicle hyperspectral system for
    agricultural monitoring

    •  Compact hyperspectral imager

    •  Spectroscopic system for multi-parameter 
        online water quality monitoring 

Spectral sampling interval: 2.68nm

Spectral resolution: 3.18nm

Angular resolution: 0.2mrad

Field of view: 11.4°

Relative aperture: 2.18
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Tel: +86-29-88887636
Email: Lsy@opt.ac.cn

Prof. LI Siyuan’s research fields cover hyperspectral imager 
and new principle optical instrument engineering. He has 
presided over more than 40 domestic and international 
projects. A variety of hyperspectral imaging instruments have 
been developed and applied in aerospace platforms, among 
which a space-borne hyperspectral imager developed by the 
professor has reached the international leading level. He has 
published more than 10 articles, applied for more than 50 
invention patents, and won the second prize of Military 
Science and Technology Progress. In 2021, he was awarded 
the honorary title of Shaanxi Province Young and 
Middle-aged Leading Science and Technology Talent.

LI Siyuan
PhD, Professor

Lead
Scientist 
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    ｜Optical Coherence Tomography-surveilled 
  Laser Ablation Using Multifunctional Catheter
8

Brief Introduction
Laser coronary atherectomy (LCA) is a typical laser ablation 
process to remove coronary atherosclerotic plaque and 
facilitate stent delivery, especially in heavily calcified vessels. 
However, current LCA systems rely heavily on the operators’ 
experience as no imaging guidance is used to monitor the 
ablation process. The absence of surveillance during ablation 
increases the risk of vessel perforation.

To improve the “smartness” of the ablation system, an 
imaging apparatus providing real-time high-resolution 
continuous surveillance is highly desired for LCA to improve 
the surgery quality and avoid complications and collateral 
tissue damage. A variety of imaging technologies have been 
proposed for ablation systems to guide the device and/or to 

Technical Advantages Technical Parameters
The laser ablation subsystem is constructed by the third 
harmonic output of a Nd:YAG laser source operating at a 
355-nm optical wavelength with a single pulse energy greater 
than 160 mJ and a 1–10 Hz tunable repetition rate. The 
imaging subsystem is a typical M-mode swept-source OCT 
system. The ablation catheter consists of a fiber bundle 
including 41 multi-mode fibers with an outer diameter of 0.9 
mm. A forward-viewing OCT imaging probe is inserted into 
the ablation catheter for M-mode imaging. The OCT system 
can be used to record the ablation process and simultaneously 
count the laser ablation duration. This study proposes an 
effective potential technology to surveil material laser 
ablation processes, especially in situations where bulky optics 
are prohibited and all-fiber devices are required.

surveil the ablation progress, such as laser-induced fluores-
cence spectroscopy, photoacoustic (PA), magnetic resonance 
imaging, and optical coherence tomography (OCT). Among 
these, OCT has attracted increasing attention because of its 
real-time, cross-sectional, label-free, non-invasive, and 
high-resolution imaging capability. These advantages make 
OCT an ideal candidate for laser ablation surveillance. We 
have developed an OCT-surveilled laser ablation system by 
using a high-speed swept-source OCT and a high-pulse-ener-
gy 355-nm light source. An all-fiber multifunctional integrat-
ed compact ablation catheter with a forward-viewing OCT 
probe has been fabricated.

•  Ablation Laser wavelength: 355nm

•  Ablation pulse energy: >160 mJ

•  OCT imaging resolution: 10µm

•  Integrated catheter diameter: 0.9mm

•  Working environment: 15~35 ℃
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Certification and IP

•  Cardiac ablation system and dual pathways probe 
thereof, authorized, CN104644264A

Tel: +86-15399406153
Email: jli@opt.ac.cn

Dr. LI’s research interests include biomedical photonics, laser 
medicine and development of novel minimum invasive fiber 
optic medical devices, e.g., intravascular OCT and UV laser 
atherectomy systems.

LI Jianan
PhD, Associate Professor

Lead
Scientist 

Potential Market
•  Percutaneous coronary intervention

•  Peripheral artery intervention

Cooperation Models

 Product sales
 
 Technology licensing or transfer
 
 Technology development
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