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1 Description

® UVC cameras comply with UVC protocol and work with web-camera applications out-of-box

® UVC Cameras support windows, linux, MacOs Compatible with UVC drivers

1.1 What is UVC Camera

® UVC Camera is camera with a USB interface that meets the standards set for the USB Video
Class. This means that every UVC Camera is a USB camera, but not all USB cameras are UVC
Cameras, because they might adopt the USB interface without meeting the Video class
requirements.

® Therefore, a major advantage of the UVC cameras is their universal compatibility and
flexibility. As they meet the video class standard, you can easily use them on different
platforms with a USB port without handling the driver issue, like the Raspberry Pior a
smartphone. It also makes it easier for you to migrate your applications from one platform
to another.

® At present, our UVC cameras support Windows, Linux, MAC, and Android systems, but do

not support the iPhone system.

2 Works on Windows
2.1 AMCAP

AMCAP is a free and easily use UVC Camera test tools.

2.1.1 Preview

Open AMCAP.EXE, Select USB Camera From “Devices”, Select “Preview” from “Options”

Bl amcap

FiIOptinns Capture Photo  Help

Integrated Carmera

DAY X2830-Y1

~ USE Camera

0BS5S Virtual Camera

F=FIZ=70R, (AMD Audio Device)

Bhoto  Help

Video Capture Filter...

Video Capture Pin...
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2.1.2 Video Capture Filter

You Can find most of Controllable Parameters from “Options”, “Video Capture Filter”.

[l AMCAP
File

Devices  Options  Capture Photo  Help

" Preview

ideo Capture Filter...

Video Capture Pin...

Properties *
Auto
Erightness -} 10— =
Contrast i 132—. |
Hue i, 10 r
Saturation ¢ {D [
Sharpness t {3—. L
Gamma =4 ﬁa[‘]_‘ B2
White Balance If W I
Backlight Comp -4 [F|
Gain -} ﬁS_‘ |
able ™ EowerLlne(:rr‘niajq:I:jr:?rf) {m
,TI Cancel ‘ Apply J

Brightness,Contrast,Hue,Saturation,Sharpness,Gamma,White Balance,Backlight

Comp,Gain,Exposure,PowerLine Frequency,Low Light Compensation

2.1.3 External Trigger Parameters

From “Video Capture Filter” “Camera Control” ,The “Focus” Parameter is for external trigger
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signal Enable.

Properties
Video Proc Amp
Auto
oom 4 ]— ™
T |5 Ird
i [ E
i [ 08
1 [ E
wll [ s
Comégnws;ih;'rrf v Default
Defau
’Ti Cancel

2.1.3 Video Capture Pin

You Can find most of Controllable Parameters from “Options”, “Video Capture Pin”.

Eh AMCAP

~  Preview

Eile Devices Options Capture Photo Help

Video Capture Filter...
Video Capture Pin,

Properties

Stream Format ]
Video Format -

Video Standard:

-~ Compression -

L

Frame Rate: W : 1 Frame Interval: [_‘:_jj 1 You can chage Frame rate
IpF S P Frame Interval: '_“ ﬂ
D2 2| Choose Output format like
Quality: l—~
MJPG/YUV2
Cancel ‘ Zpply I
3| Choose Resolution Camera
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Support

2.1.4 Status Bar

You can find live frame Rate, Output Resolution

FrameR ate: 120.0 fps AverageFrafneSiz'e: 900,00 kb DwtSize: B40x480

2.2 PotPlayer

Potplayer is another free Windows Tools which easily get video and images of UVC and
U3V,UVC3.0 Cameras.

2.2.1 Open UVC Camera

Use Shortcut Key ALT+D open window as above
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Device Settings

Screen Capture Analog TV. | Digital TV | DVD/Blu-ray

Video capture devi 1
Device: | USE Camera o

Type: | HEEE v Format: TD&fau\tformat (Reco v |

Audio: EUSE audio capturede v | 2 | Rescan Devices

Audio capture device
Device: | WASAPI - Default Device v

Input:

[ Preview audio

Advanced Settings

[[]Enable timeshift
4
——
USE Camera %
Video Proc Amp  Camera Control
Auto
0
Exposure

Low Light
Compensation Default

e | [ oo

Choose UVC Camera Deivce

Choose Output format ,resolution,frame rate

Camera Parameters Settings

Open Device
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2.2.2 Live Working Status

Use shortkey TAB Open window as below

PotPlayer ~

_mmm - 950
. )905 1.7999)!"

o 28468 kbps

o3 g

Renderer.

g

- Formats: (Input->Mixer)-> KRGE (Video >BackB

- Resuer .-Presentation: Render‘De\nce [

- PIayed/Dropped Frames /0, Queue: 7; Jitter: 'ms, S;'n’; Offset: [ /Oms, RefreshiRate: -~ 'Hz
| Frame Size: X (1.6:1) - 1280x800(146:1)7= 0x0(0x0%)

Audio Codec: PCM

Input: (

Output: ( ) s 1 -

Rendering: PCM(0x1), 44100 Hz, 2Ch§nnels 16-bit, 1411 kbps
Renderer: J

2.3 OpenCV Python
2.3.1 Install Python3

Download from below link,check from cmd.exe after install successfully

https://www.python.org/downloads/release/

python --version

pip --version
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| taHLDGathaEk ;?SMP
ip lpython & 11)

2.3.2 Install numpy
pip install numpy
2.3.3 Install Opencv

pip install opencv-python

If you have error for installing, update your pip by below command:

python -m pip install --upgrade pip

2.3.4 Run OpenCV Python

Examplel:
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Example2:

2.3.5 Cited information

You can refer to the below link for any updates:
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https://stackoverflow.com/a/606154
https://www.geeksforgeeks.org/python-opencv-capture-video-from-camera/

3 Works on Linux
3.1 Guvcview

3.1.1 Install

Guvcview is free and easy operation tools for linux, Install and run :

| sudo apt install guvcview

| sudo guvcview

3.1.2 Image Controls
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Guvcview = & o
Settings Photo Video
® =)} o
Cap. Image () Cap. Video (V) Quit
(_Jimage Controls)  [@Video Controls g!) Audio Controls
User Controls:
Brightness: 0 - +
Contrast: 32 = | =R
Saturation: 0 i
Hue: 0 =
white Balance, Automatic:
Gamma: = 80 = | =k
Gain;  — 5 = B
Power Line Frequency: 50 Hz ~
Sharpness: 3 = | 4k
Backlight Compensation: ! = | *k
Camera Controls:
Auto Exposure: Aperture Priority Mode ~
Exposure, Dynamic Framerate:
Auto Focus (continuous) set Focus
ocusrAbsalute; = 4 -+
{ocus, Automatic Continuous:

You can find the control parameters from Image Controls.

3.1.3 External Trigger Control

s, Automatic Continuous:

Focus,Automatic Continuous is for external trigger. Uncheck it to enable external trigger mode.

3.1.4 Video Controls
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Guvcview
Settings Photo Video
(]
Cap. Image (1) Cap. Video (V)
(_Jimage controls (" [@video Controls \!) Audio Controls
Device:| USB 2.0 Camera: USB Camera |
Frame Rake: | 120/1 fps 2
Resolution:| 320x200 3
Camera Output:| MJPG - Motion-JPEG 4
— Video Filters — 5
Mirror Half Mirror Invert Half Invert
Pieces Particles Sqrt Lens Pow Lens
Blur more
~— 05D —
Cross-hair

o
Quit
v
v
~
~
Negative Mono
Pow2 Lens Blur

From Video Controls,

1 Select Device

2 Select Frame Rate

3 Select Resolution

4 Select Output format
5 Video Filters

3.2 qv4l2

3.2.1 Install

qv4l12 is free and easy operation tools for linux, Install and run :

sudo apt install qv4l2

sudo qv4l2
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3.2.2 General Settings

Choose Output Devices, Resolution, Frame Rate

I 3
V4L2 Test Bench - = ex

File Capture Help

FOIYTEL:

[GeneralSettings User Controls ~ Camera Controls

General Information

Device Jdev/videoO (wrapped) Driver uvcvideo
Card USB 2.0 Camera: USB Camera Bus usb-0000:00:0b.0-1

Input Settings

Input Input 1 X

Frame Size 1280x720 v Frame Rate 120 fps >

Format Settings

Capture Image Formats MJPG (Motion-JPEG) v Field None v
Colorspace Autodetect v Transfer Function Autodetect v

Y'CbCr/HSV Encoding  Autodetect * | Quantization Autodetect v

Video Aspect Ratio Source Width and Height v Pixel Aspect Ratio Autodetect v
Streaming Method Memory mapped IfO v Number of Buffers |4 =

Use Record Priority

Cropping & Compose Settings

Crop Width L o Crop Left Offset
Crop Height L Crop Top Offset
Compose Width | Compose Left Offset
Compose Height = . Compose Top Offset

3.2.3 User Controls

control parameters
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File Capture Help

User Controls

Brightness

Contrast

Saturation

Hue

White Balance, Automatic

Gamma

¥ Update on change

= | - BV

General Settings | User Controls

h?

Camera Controls

V4L2 Test Bench - 0 &
o 3| cain = s B
32 :: Power Line Frequency 50 Hz Y.
0 |5 White Balance Temperature —
o |- Sharpness —_— g e
Backlight Compensation — il =
80 |2

Set Defaults| | Refresh

3.2.4 Camera Controls

You can uncheck the External Trigger from this options.
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V4L2 Test Bench 5 fEs fx
File Capture Help

ER 3 3 1™

General Settings  User Control: Camera Controls

Camera Controls

Auto Exposure Aperture Priority Mode -~ Focus, Absolute ., 4 =

Exposure Time, Absolute o} ocus, Automatic Continuous
Exposure, Dynamic Framerate v

External Trigger Mode Enable

V! Update on change Set Defaults| | Refresh

3.3 V4L utility Tools

3.3.1 Install VAL utility packages

sudo apt-get update
sudo apt-get install v4l-utils

3.3.2 List UVC devices

v4l2-ctl --list-devices
: 5 vd4l2-ctl --list-devices
USB Camera: USB Camera (usb-0000:00:8c.0-2):
jdev/videod

fdev/videol
/dev/mediad
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3.3.3 List the supported formats

v4|2-ctl --list-formats -d

:~5 vdl2-ctl --list-formats -d @
ioctl: VIDIOC ENUM_FMT
Type: Video Capture

[@]: "MIPG' (Motion-JPEG, compressed)
'YUYV' (

3.3.4 List resolutions and frame

v4l2-ctl --list-formats-ext -d 0

1§ vd4l2z-ctl --list-formats-ext -d ©
ioctl: VIDIOC_ ENUM_FMT
Type: Video Capture

[@]: '"MIPG' (Motion-JPEG, compressed)
Size: Discrete 640x480
Interval: Discrete 0.0633s (30.000 fps)
Interval: Discrete 0.033s (30.000 fps)
Size: Discrete 800x600
Interval: Discrete 0.033s (30.000 fps)
Size: Discrete 1024x768
Interval: Discrete 0.833s (30.000 fps)
Size: Discrete 12B0x720
Interval: Discrete 0.033s (30.000 fps)
Size: Discrete 1920x1080
Interval: Discrete 0.833s (30.000 fps)
[1]: 'YUYV' (YUYV 4:2:2)
Size: Discrete 1920x1080
Interval: Discrete 0.200s (5.000 fps)
Size: Discrete 640x480
Interval: Discrete 0.033s (30.000 fps)
Size: Discrete BOOX600
Interval: Discrete 0.058s (20.000 fps)
Interval: Discrete 0.867s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)
Discrete 1824x768
Interval: Discrete 0.200s (5.000 fps)
Discrete 128B0x720
Interval: Discrete 0.1008s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)
Discrete 1280x1024
Interval: Discrete 0.200s (5.000 fps)

3.3.5 List Control parameters
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val2-ctl -d /dev/videoO -list

: 5 vd4l2-ctl -d fdev/videod® -list
Video input set to @ (Input 1: Camera, ok)

User Controls

brightness

contrast

saturation

hue

white balance automatic
gamma

gain
power line frequency
white balance temperature
sharpness

backlight compensation

Camera Controls
auto exposure

exposure time absolute
exposure _dynamic_framerate

3.3.6 Set User/Camera controls

0x00980900
0x00980901
0x00980902
0x00980903
0x00898096¢c
0x00980910
0x00980913
0x00980918
0x0098091a
9x0098091b
0x0098091c

min=-64 ma3
min=0 max
min=0 max
min=-186

default=1
min=180 m3
min=1 max
min=0 max
min=2800

min=0 max
min=0 max

(int)
(int)
(int)
(int)
(bool)
(int)
(int)
(menu)
(int)
(int)
(int)

0x009a0901
0x009a0962
0x009a09683

min=6 max
min=50 maj
default=0

(menu)
(int)
{(bool)

For example, set camera brightness to 64

val2-ctl -d /dev/videoO --set-ctri=brightness=64

1S v4l2-ctl -d /dev/videoO

3.4 OpenCV Python
3.4.1 Install Opencv-Python
Check python pip version
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python3 --version
pip --version
Run below command if not find the pip.
1S pip --version
Command 'pip' not found, but can be installed with:

sudo apt install python3-pip

sudo apt install python3-pip

Install opencv-python
sudo pip install OpenCV-python

* If you en count download errors

sudo pip install opencv-python -i https://pypi.tuna.tsinghua.edu.cn/simple

3.4.2 Set user controls parameters.

Below code sample set brightness as 64, contrast as 0

import cv2

# open videoO
cap = cv2.VideoCapture(0)

# The control range can be viewed through v412-ctl -L
cap.set(cv2.CAP_PROP_BRIGHTNESS, 64)
cap.set(cv2.CAP_PROP_CONTRAST, 0)

while(True):
# Capture frame-by-frame
ret, frame = cap.read()
# Display the resulting frame
cv2.imshow('frame’, frame)
if cv2.waitKey(1) & OxFF == ord('q'):
break

# When everything done, release the capture
cap.release()
cv2.destroyAllWindows()
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SAVE File name as 1.py, then run

sudo python3 1.py

3.4.3 Controlling values through code

import cv2

import time

# open videoO

cap = cv2.VideoCapture(0)
cap.grab()

cap.set(cv2.CAP_PROP_AUTOFOCUS, 1)
time.sleep(2)
cap.set(cv2.CAP_PROP_AUTOFOCUS, 0)
time.sleep(2)
cap.set(cv2.CAP_PROP_FOCUS, 123)

cap.set(cv2.CAP_PROP_FRAME_WIDTH, 640)
cap.set(cv2.CAP_PROP_FRAME_HEIGHT, 480)

while(True):
# Capture frame-by-frame
ret, frame = cap.read()
# Display the resulting frame
cv2.imshow('frame’, frame)
if cv2.waitKey(1) & OxFF == ord('q'):
break

# When everything done, release the capture
cap.release()
cv2.destroyAllWindows()

SAVE File name as 2.py, then run
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sudo python3 2.py

3.4.4 Controlling values through Ul interface

import cv2

import argparse

import configparser
from pathlib import Path
import time

parser = argparse.ArgumentParser()
parser.add_argument("-v", "--vid", default="0", help="Video sourse, default 0")
parser.add_argument(

"-f", "--auto_focus", action="store_true", default=False, help="Turn on auto focus'

)
parser.add_argument(
Il_cll'
"--config",

default="focus.ini",
help="Focus config file, default focus.ini",

)

args = parser.parse_args()

try:
vid = int(args.vid)
except ValueError:
vid = args.vid

config_path = (Path(__file__).parent / Path(args.config)).resolve().absolute()
print("config file :", config_path)

config = configparser.ConfigParser()
config.read(config_path, encoding="utf-8")
cap = cv2.VideoCapture(vid)

cap.grab()
cap.set(cv2.CAP_PROP_AUTOFOCUS, 1)
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if not args.auto_focus and config.has_section("Focus"):

auto_focus = (

config.getint("Focus", "auto_focus")

if config.has_option("Focus", "auto_focus")

else 1
)
focus = (
config.getint("Focus", "focus")
if config.has_option("Focus", "focus")
else int(cap.get(cv2.CAP_PROP_FOCUS))
)

else:
auto_focus =1
focus = None
print("config auto_focus = %s" % auto_focus)
print("config focus = %s" % focus)
print("*" * 10)

if not auto_focus:
cap.set(cv2.CAP_PROP_AUTOFOCUS, 0)

time.sleep(2)
if focus:
cap.set(cv2.CAP_PROP_FOCUS, focus)

cv2.namedWindow("frame")

def set_auto_focus(x):
cap.set(cv2.CAP_PROP_AUTOFOCUS, x)

cv2.createTrackbar(
"0: OFF\r\n 1: ON\r\nauto_focus",
"frame",
int(cap.get(cv2.CAP_PROP_AUTOFOCUS)),
1,
set_auto_focus,
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def set_focus(x):
cap.set(cv2.CAP_PROP_FOCUS, x)

cv2.createTrackbar("focus", "frame", int(cap.get(cv2.CAP_PROP_FOCUS)), 1023, set_focus)

while cap.isOpened():
# cap frame-by-frame
ret, frame = cap.read()
if not ret:
break
focus = int(cap.get(cv2.CAP_PROP_FOCUS))
cv2.setTrackbarPos("focus", "frame", focus)

af = int(cap.get(cv2.CAP_PROP_AUTOFOCUS))
cv2.setTrackbarPos("0: OFF\r\n 1: ON\r\nauto_focus", "frame", af)

cv2.imshow("frame", frame)

if cv2.waitKey(1) & OxFF == ord("q"):
break

# When everything done, release the cap
cap.release()
cv2.destroyAllWindows()

if not config.has_section("Focus"):
config.add_section("Focus")

print("set auto_focus = 0")

config.set("Focus", "auto_focus", "0")

print("set focus = %s" % focus)
config.set("Focus", "focus", str(focus))

config.write(open(config_path, "w"))

SAVE File name as cvtui.py, then run

sudo python3 cvtui.py
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3.5 Gstreamer

GStreamer becomes a popular and powerful open-source multimedia framework to help users to
build their own video streaming, playback, editing applications with various codec and

functionalities on top of its high-level APlIs.

3.5.1 Set Video Output Format

MIJPEG

gst-launch-1.0 v4I2src device=/dev/videoO ! \
image/jpeg,width=1920,height=1080,framerate=30/1!'\
decodebin ! autovideosink

gst-launch-1.0 v4l2src device=/dev/video® ! \
=1080,framerate=30/1 ! \

: $
image/jpeg,width=1928,height

decodebin ! autovideosink

YUV

gst-launch-1.0 -vv v4I2src device=/dev/videoO ! \
video/x-raw,format=YUY2,width=1280,height=720,framerate=10/1 !\

videoconvert ! autovideosink

$ gst-launch-1.0 -vv v4l2src device=/dev/video® !

video/x-raw,format=YUY2,width=1280,height=720,framerate=18/1 | \
videoconvert ! autovideosink

3.5.2 Streaming

MIJPEG

# server

gst-launch-1.0 v4I2src device=/dev/videoO ! \
image/jpeg,width=1280,height=720,framerate=30/1 ! \
tcpserversink host=0.0.0.0 port=5001

# client

# change xxx.xxx.xxx.xxx to the actual ip address
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gst-launch-1.0 -v tcpclientsrc host=xxx.xxx.xxx.xxx port=5001 !\

decodebin ! autovideosink

Save Video

gst-launch-1.0 v4I2src device=/dev/videoO !
image/jpeg,width=1280,height=720,framerate=30/1 ! jpegdec ! gtmux ! filesink

location=test.mp4 -e

Save Image

gst-launch-1.0 v4l2src device=/dev/video0 num-buffers=1 | jpegenc ! filesink sync=false

location=file.jpg

Preview

gst-launch-1.0 v4I2src device=/dev/videoO !
image/jpeg,width=1280,height=720,framerate=30/1 ! jpegdec ! autovideosink

3.6 Read Serial Number

When you need to use multiple cameras,we need to use unique serial ID.

3.6.1 Linux udev

| sudo udevadm info --query=all /dev/videoO | grep 'VENDOR_ID\|MODEL_ID\ |SERIAL_SHORT'

- S sudo udevadm info --query=all /dev/video® | grep
'"VENDOR_ID\ |MODEL_ID\|SERIAL_ SHORT'
il 1 ¢ 1 =0bda

: ID . =3035
: ID_ =200901010001
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