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Extended range near-infrared wavelength standards are used to validate the 
wavelength scale of both dispersive and FT near-infrared instruments and 
hyperspectral cameras. Each standard is made with four components, three 
rare earth oxides and talc. It is a unique reflectance standard covering the 
entire wavelength range from 1000 nm to 2500 nm with identifiable spectral 
peaks. The standards are sealed and traceable to NIST SRM 1920a standards. 
Different sizes allow use with numerous spectroscopic instruments. 
Middleton Research also produces custom linear standards for calibration of 
line-scanning hyperspectral cameras. Contact us for more information.

The Middleton Research 1920x is the only diffuse reflectance NIR standard 
studied for its thermal behavior, all analytical bands characterized with a 
negligible thermal gradient (Isaksson, 2003).

Traceable to NIST SRM-1920a•	
Meets USP wavelength calibration requirements•	
Peer-reviewed, published multi-laboratory calibration •	
with wavelength scale accuracy better than 0.02 cm-1

Expedited recalibration available•	

Reference
Isaksson, T., Yang, H., Kemeny, G., Jackson, R., Wang, Q., Alam, M., & Griffiths, P. (2003). Appl. Spectroscopy, 57 (2), 176-185.

A
c

c
e

s
s
o

r
ie

s
 standards

Wavelength Standards Ordering Information
Part Number Description Product Name

MRC-910-1920x 1920x Extended Range Near-Infrared Wavelength Standard, 2.00 in. diameter 1920x

MRC-910-1920x-40 1920x Extended Range Near-Infrared Wavelength standard, 2.25 in. diameter 1920x-40

Contact Middleton 
Research for details

1920x Extended Range Near-Infrared Wavelength standard, custom shape and 
length linear standard

1920x-Custom

wavelength standard

Large area MRC-910-1920x-40 NIR 
wavelength standard

MRC-910-1920x NIR wavelength standard Different sizes available for different applications

Ø 1.65
Ø 0.90

Ø 2.23
Ø 1.98

MRC-910-1920x-40		     MRC-910-1920x
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Optical Resolution Target - Sayce Test Pattern
This target can be used to optimize the optical resolution of a 
hyperspectral camera by focusing on the bars, spaced progressively 
smaller on a log scale. For easier identification, every cluster of ten 
lines is grouped together to form peaks. The frequency range is 0.25 
– 5 cycles/mm, and the overall size of the target is 6” x 6” (152.4 x 
152.4mm).

This target can be used in both transmission and reflectance.

USAF 1951 Resolution Test Chart
This target can be used to optimize the focus of a camera by resolving the 
bars and spaces of the spiral type element layout of the traditional USAF 
1951 Test Target. It meets all requirements as specified in MIL-STD-150A. 
This target shows direct frequency labeling in cycles/mm so that no cross 
reference documentation is required. The overall size of the target is 4” x 4” 
(101.6 x 101.6 mm).

This target can be used in both transmission and reflectance.

Resolution Targets Ordering Information
Part Number Description Product Name

MRC-211-003-01 Positive Sayce Resolution Test Target – Transmission (0.25 – 5 cycles/mm) Sayce Target - T

MRC-211-003-02 Positive Sayce Resolution Test Target – Opal Glass (0.25 – 5 cycles/mm) Sayce Target - O

MRC-211-003-03 Positive Sayce Resolution Test Target – Reflective Photo Paper                           
(Package of 5, 0.25 – 5 cycles/mm)

Sayce Target - P

MRC-211-003-04 Positive USAF 1951 Resolution Test Target – Transmission (0.25 – 128 cycles / mm) USAF 1951 - T

MRC-211-003-05 Positive USAF 1951 Resolution Test Target – Opal Glass (0.25 – 228 cycles / mm) USAF 1951 - O

MRC-211-003-06 Positive USAF 1951 Resolution Test Target – Reflective Photo Paper                   
(Package of 5, 0.25 – 22.64 cycles / mm)

USAF 1951 - P

resolution targets
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A Fiber Optic Downwelling Irradiance Sensor (FODIS) can be integrated with 
Enhanced Series ImSpector spectrographs or cameras. FODIS is used for 
real-time monitoring of the sun irradiance or changes in other illumination 
sources. The illumination is collected by the small dome sensor and the light 
is transmitted by fiber optics to the entrance slit of the spectrograph. With the 
help of the fiber optic connected to the slit, the camera detects the relative 
light level of the illumination while simultaneously collecting the sample 
information. Information about the illumination is then recorded into the same 
frame along with the measured spectra, so this information can be easily and 
unambiguously used to normalize the recorded hypercube. FODIS uses only 
about 5-7% of the spatial pixels and offers a continuous reference using only 
one fiber optic cable.

Each component of the FODIS system can be ordered independently to meet 
specific application requirements. Cables are also available in different lengths. 
Contact Middleton Research for more details.

Internal optics (required) with SMA905 connector•	
Cables of different lengths (5 m standard) with SMA905 (optional)•	
Diffuse collection head with SMA905 (optional)•	

FODIS Fiber Optic Cable, SMA connector, and 
diffuse collection head

Focal plane image using FODIS system. The 
sharp dark line at the left side of the image is 
the spectral intensity of the source delivered 
by the fiber optic directly to the hyperspectral 
camera input slit.
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FODIS Ordering Information
Part Number Description Product Name

MRC-311-003-01 FODIS internal fiber, SMA connector FODIS/internal

MRC-311-003-02 FODIS diffuse collection head, SMA connector FODIS/head

MRC-311-003-03 FODIS cable, armored, 5m, SMA connector FODIS/cable/5

fodis
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frame grabbers & camera 
interface options

Frame Grabbers
A frame grabber is a piece of hardware that makes very fast camera output data 
available to software running on the same computer. The frame grabber is included 
with the hyperspectral camera as needed. The selection of the specific frame grabber is 
determined by the camera interface and whether the computer has a PCI, PCI-Express or a 
PCMCIA interface. 

Digital cameras are available in a variety of communication interfaces, and the interface choice that is right for each application 
depends on a number of factors, including speed, availability, cost, convenience, and maximum allowed distance between camera 
and computer.

CameraLink 
CameraLink offers the highest throughput, allowing some camera measurements up 
to 400 frames per second through two cables. The Camera Link specification allows 
for 2.04 Gbits/second (255MBytes/second) in the base configuration, and large speed 
improvements in the higher-bandwidth configurations. Most hyperspectral Camera 
Link cameras in this catalog are in the base configuration. For added convenience, the 
Camera Link specification includes an RS-232 interface for camera control. Camera 
Link cables are limited to a maximum of 10 meters. To extend the signal beyond 
10 meters, a repeater is needed. Camera Link is considered the best defined high 
performance camera interface industry standard.

LVDS 
LVDS is a parallel interface that can achieve high frame transfer rates. LVDS 
components are less standardized than Camera Link and do not include a serial driver. 
With the LVDS frame grabber, the computer only collects the data, and an additional 
serial communication line must be used to set up and control the camera.

Other Camera Interface Options
Gigabit Ethernet 
The next tier camera interface option in speed is Gigabit Ethernet (GigE). GigE is capable of speeds over 1,000 Mbits/second (125 
MBytes/second). Both camera controls and camera data are sent through the GigE interface. Ethernet cables are readily available, 
with a maximum distance of 100 m before a repeater is needed. A network may be setup to gather data from multiple cameras 
simultaneously. In this case, the 1000Mbits/second bandwidth is shared between all cameras accessed through a single Ethernet 
port. The relatively high speed, availability of hardware and longer distance cabling are the main strengths of the GigE interface.

Firewire 
Firewire is a high-speed serial interface option. Firewire interface cards are available for both PC and laptop configurations.

USB 
Direct serial interface is possible with USB cameras. The standard USB interface available on most computers can be used if it is the 
high-speed version. USB drivers capture the camera data using the USB port. Standard USB cables can be used up to a distance of 
approximately 12 feet between the camera and the computer.

	 CameraLink frame grabber 	
		  board for PC

CameraLink frame grabber board for laptop

LVDS frame grabber board for PC
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fiber optics

Middleton Research offers standard and customized fiber optics for most hyperspectral cameras in the wavelength range 200-2500 
nm. Optimized fiber choices are available in UV (low-solarization), VIS, and NIR. For different applications, wavelength ranges, fiber 
diameters and lengths, please contact Middleton Research.

Typically, depending on the diameter of the fiber, 4-40 channels are feasible. In special cases using very small diameter fibers, up to 
115 channels are possible. Standard fiber optic core diameters are 100, 200 or 400 microns. The sample side of the collection fibers 
typically use standard SMA connectors. For better collection of light into the small diameter fibers, lens modules are available to fit 
the SMA connectors.

Fiber optics must be installed at factory and are not interchangeable with a standard slit and imaging optics.

Note: Fiber optics may also be used for hyperspectral system illumination. For more details please see the Illumination chapter.

Fiber Optics Ordering Information
Part Number Description Product Name

MRC-311-001-01 Collection fiber optics, 200µm, 2m, 20-channel (SMA) CF200c2m20ch(SMA)

MRC-311-001-02 Collection fiber optics, 100µm, 2m, 50-channel (SMA) CF100c2m50ch(SMA)

MRC-311-001-03 Collection lens (SMA) 9.7 mm diameter CL(SMA)9.7

Custom fiber optics CALL

NIR Camera with fiber optic collection
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TRANSPORT CASES

Hyperspectral cameras and other optical accessories are sensitive equipment and require protection during transportation and 
storage. The cases are available in different sizes to match the size of the equipment and degree of protection needed. They are 
extremely durable and protect the equipment from heat or mechanical damage, and can be used to transport the equipment in the 
field or between facilities throughout the lifetime of the equipment. All transport cases have durable handles, and the large cases 
contain extension handles and rollers for easier handling of heavy loads. Elastomer seals on the cases protect the equipment from 
moisture and other environmental effects.

The insert foam in the transport cases are shaped for the specific camera component or accessory, therefore it is recommended that 
transport cases be specified and purchased with the camera or accessory.

Transport Cases Ordering Information
Part Number Description Product Name

MRC-316-003-01 Transport case, small TC/SMALL

MRC-316-003-02 Transport case, medium TC/MEDIUM

MRC-316-003-03 Transport case, large TC/LARGE

Small, medium, and large transport cases


