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Introduction

Technical Specifications

Introduction and Specifications
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Our passion for uncompromised image quality for marine robotics is the simple philosophy 

behind the exploreHD Underwater USB Camera. This UVC compliant camera is the first of its 

kind to feature a high definition USB output while achieving a waterproof rating of IP69K. With 

the use of a modern Sony sensor, this camera will be able to see in low light conditions like never 

before. Thanks to advanced automated exposure and white balance adjustments, this camera 

produces accurate colors and a pleasing natural image. With H.264 compression technology, up 

to 4 cameras can be connected at once and streamed via ethernet without major quality loss or 

latency. This makes our camera the perfect choice for advanced multi-cam ROV/AUV setup.

Waterproof Specifications

Waterproof Depth: 400 meters

Ingress Protection Rating: IP69K

Camera Specifications

Image Sensor: SONY IMX323 1/2.9

Resolution: 1920x1080

Framerate: 30fps

Format: H.264/MJPEG

Connection: USB2.0 High Speed

Voltage: 5V

Current: 250mA

Lens Specifications

Type: Fisheye Lens

Aperture: F2.0

View Angle: 150 Degrees Diagonal (in water)
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Image Samples

Comparison of Color Accuracy with GoPro

Image Samples and Comparisons
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Color remains accurate even in low light situations

Left Image is from exploreHD and the right is from a GoPro Hero

Lens remain sharp on the edges, Camera outputs great dynamic range



Operating Notes
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The glass used on the exploreHD is made from quartz. Although quartz glass is resistant to many minerals, 
heavy sand blasting on the lens from exploring near beaches could eventually scratch the glass and lead to 
optical impairment. Luckily, the glass on the exploreHD is easy to replace and can be done without needing 
special tools or training. 

The lens cap can be unscrewed by hand and the glass can be 
taken off for replacement. Make sure the O-Ring is clear of 
debris and that the glass is free from finger prints or smudges 
before screwing it back on. Screw it on tightly to ensure the 
best seal. 

The lens hood can be slide on to the camera lens cap itself and is held with 
friction

Lens Cap

Glass Replacement

A 3D printed ABS lens hood can be ordered form our site and may be used on the lens if you notice lens 
flares that decreases contrast in your image.

Optional Lens Hood

This lens has a fish eye effect which is more noticeable in air then in water due to the changes with light as 
it passes through different optical mediums. We took into account this factor and picked a lens that has a 
very wide field of view in air so that when the lens is in water, it can compensate for the lowered field of view. 
You may also notice a bit of vignetting when above water from the lens cap that will disappear in the water.

The camera offers TrueColor Technology which compensates for the blue/greenish tint in water using 
advance AI white balance technology that we developed. However, in order to reduce the bluish/greenish 
tint, the camera has to compensate by adding more red/magenta. This means that in some images, the 
shadows may appear more red or magenta color. If you do not like this effect, you can turn off auto white 
balance in the exploreHD camera preferences. 

Lens Field of View in Air vs Water

TrueColor Technology

exploreHD
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STEP 1

STEP 2

STEP 3

STEP 4

Mount Installation
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Drill two holes, 30mm apart into your frame where you 
want the camera to reside. If using a thread-able mate-
rial, tap an M3x0.5 thread. If using a non-thread-able 
material, ensure there is space for a M3x0.5 nut on the 
other side.

Using two M3x0.5 screws, attach the camera bracket 
to the frame through the two holes on the base of the 
bracket.

Place the standoff portion of the main camera body 
into the two remaining holes of the bracket. Now, you 
should have an axis about which the camera may 
rotate.

Tighten the camera into place using the two M2x0.4 
screws and the threaded portion of the standoffs.

There may be some give on the rotation of the camera 
body. To ensure the camera is held in place, ziptie the 
camera usb cable to the ROV in such a manner that 
the tension of the cable keeps the camera in place. 
Ensure to make the zip tie as tight as possible without 
damaging the cable.



exploreHDCable Waterproofing
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STEP 1
Ensure that the camera is mounted securely on the ROV as you like it with 
the previous steps

STEP 2
Cut off the USB cable to the desired length. Ensure to leave extra length for 
when the cable is in the enclosure. 

STEP 3
Strip the cable to the length that will be in the electronic enclosure. 

STEP 4
Twist the section of wires that are stripped from the black rubber insulation

STEP 5
Depending on the cable penetrator you are using, follow the instructions to waterproof the wires

If the camera is going into an ROV electronic enclosure, you will need to waterproof the wires 
properly using a cable penetrator. 
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STEP 1

STEP 2

STEP 3

USB Soldering
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Ensure you are knowledgeable of the function of each wire.

Before soldering the wires to the provided USB connector, please ensure the following 
tasks have been completed

Starting left to right, solder the cables onto the USB connector as follows: 
Black, Yellow, White, Red.

Connect the USB cable to a computer to ensure the camera is working. 

IMPORTANT: Ensure there are no solder bridges and DOUBLE CHECK to 
make sure the connection is correct. The camera will get damaged if the 
polarity is not correct

Cable is properly waterproofed, following the steps in the previous page.

Cable penetrator has the o'ring in the o'ring groove.

Cable penetrator is on the outer portion of the electronic housing end cap.

The wires have been passed through the nut for the cable penetrator.

The nut is on the inner portion of the electronic housing end cap.

Black: Ground    Yellow/Green: D+ (DP)    White: D- (DM)    Red: 5V

An image should be displayed using the 
built-in camera app on your computer. The 
device name should be exploreHD USB 
Camera



STEP 1

STEP 2

STEP 3

Please install gstreamer following this guide 
https://gstreamer.freedesktop.org/documentation/installing/on-linux.html?gi-language=c 

For Testing the Camera

To be able to use v4l2-ctl, run the command: 
sudo apt-get install v4l-utils

List your video devices via the command: 

Check which video device from the exploreHD USB Camera supports MJPG and YUYV 
formats (In our case it was /dev/video0) with the following command:

To get more information about supported resolutions and fps, you can also run:

In our case the video device /dev/video0 is the one that supports MJPG and YUY2 so we will 
be using that in the gstreamer commands that follow below.

MJPG Command

YUY2 Command

**NOTE: the width and height on the gstreamer commands can be changed as long as our camera 
supports the resolution

v4l2-ctl --list-devices

v4l2-ctl -d /dev/video0 --list-formats

v4l2-ctl -d /dev/video0 --list-formats-ext

gst-launch-1.0 -v v4l2src device=/dev/video0 ! image/jpeg,width=1920,height=1080 ! jpegdec ! xvimagesink

gst-launch-1.0 -v v4l2src device=/dev/video0 ! video/x-raw,width=640,height=480 ! videoconvert ! autovideosink

Streaming Via Linux
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We recommend using a low resolution like 640 by 480 to test if the camera works on the raspberry pi 

*The IP 127.0.0.1 is used if you are testing to send and receive on the same device. Change it to the IP of 
the device that will be receiving it if you want to stream from one device to another.

*Note that the port number does not have 5000, it can be whatever works for you

For Testing the Camera on a Pi

Setting up Controls

Testing Streaming Camera (use two different terminal tabs/windows)

To Send the Stream (same on Raspberry Pi):

To Receive the Stream (run this command first):

To list the controls of the video device

Refer to the link below for more information on Gstreamer, Setting Bit rate, and OpenCV: 

[1] https://github.com/DeepwaterExploration/ExploreHD 
[2] https://github.com/DeepwaterExploration/ExploreHD_experimental

Example Commands to set some Controls

For Raspberry Pi:

gst-launch-1.0 -v v4l2src device=/dev/video0 ! image/jpeg,width=640,height=480 ! jpegdec ! videoconvert ! ximagesink

gst-launch-1.0 -v v4l2src device=/dev/video0 ! video/x-raw,width=640,height=480 ! videoconvert ! ximagesink

gst-launch-1.0 -v v4l2src device=/dev/video0 ! image/jpeg,width=1920,height=1080 ! rtpjpegpay ! udpsink 
host=127.0.0.1 port=5000

gst-launch-1.0 -v udpsrc port=5000 ! application/x-rtp, media=video, clock-rate=90000, encoding-name=
JPEG, payload=26 ! rtpjpegdepay ! jpegdec ! xvimagesink sync=0

gst-launch-1.0 -v udpsrc port=5000 ! application/x-rtp, media=video, clock-rate=90000, encoding-name=
JPEG, payload=26 ! rtpjpegdepay ! jpegdec ! videoconvert ! ximagesink sync=0

v4l2-ctl -d /dev/video0 --set-ctrl brightness=30
v4l2-ctl -d /dev/video0 --set-ctrl contrast=32
v4l2-ctl -d /dev/video0 --set-ctrl saturation=32

v4l2-ctl -d /dev/video0 --list-ctrls

Streaming Via Linux
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Testing Streaming Camera (use two different terminal tabs/windows)

gst-launch-1.0 -v v4l2src device=/dev/video0 ! image/jpeg,width=640,height=480 ! jpegdec ! videoconvert ! ximagesink

gst-launch-1.0 -v v4l2src device=/dev/video0 ! video/x-raw,width=640,height=480 ! videoconvert ! ximagesink

Setting up ArduSub Companion/H.264 Streaming
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In order to stream properly via H.264, you may need to change the settings of the camera to 
work on your streaming computer. H.264 is needed for the ArduSub Companion Systems.

As we are consonantly updating the implementation methods, please check our GitHub for the most updat-
ed tutorial.

https://github.com/DeepwaterExploration/exploreHD_Controls

The tutorial will go over the installation for our camera control settings which would enable users 
to set the H.264 settings to the best fit depending on the streaming computer. 

Our recommend settings for the ArduSub Companion Raspberry Pi 3 Model B computer is the 
following:

     ./explorehd_UVC_TestAP --xuset-br 1500000 --xuset-gop 0 --xuset-cvm 2 /dev/video2

Xuset-br sets the bitrate of the H264 compression. We set it to a generous 15Mb/s which would 
provide you with decent video quality while lowering file size.

Xuset-gop sets the GOP settings of the H264 compression. Since the Raspberry Pi is limiting in 
its processing, we set it to 0. 

Xuset-cvm sets the type of bit rate compression for H.264. We found that setting it to VBR (vari-
able bit rate) provides the best quality but you can experiment around. 

You can set these settings on the video_start.sh of the ArduSub Companion for the controls to 
auto-run on startup. 

For help with more controls:

     ./explorehd_UVC_TestAP -h



exploreHDROV Connection Diagram
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Raspberry Pi 4 is recommended for best performance

Waterproof Electronic Enclosure

Main ROV
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Camera Technical Drawing
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ALL DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES)
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Mount Technical Drawing
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ALL DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES)



DEEPWATER EXPLORATION’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL 
APPLICATIONS IN LIFE SUPPORT DEVICES OR CRITICAL SYSTEMS. 

Critical Systems include, without limitation, life support devices and systems, equipment or sys-
tems for the operation of nuclear facilities and weapons systems.

Information provided in this document is believed to be accurate and reliable. However, no respon-
sibility is assumed by DeepWater Exploration for any inaccuracies in this publication. DeepWater 
Exploration reserves the right to make changes to any products, specifications, and product 
descriptions at any time without notice. Testing and other quality controls are used to the extent 
DeepWater Exploration deems necessary to support DeepWater Exploration’s product warranty. 
Except where mandated by government requirements, testing of all parameters of each product is 
not necessarily performed.

Specifications are subject to change without notice.

Technical/General Support
support@exploredeepwater.com

Sales & Marketing
sales@exploredeepwater.com

© 2021 DeepWater Exploration, Incorporated

Important Disclaimers
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