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Introduction

A generic camera interface that allows Python developers to easily grab frames from multiple types of cameras and write them to disk.



Camera Support


	usb cameras


	compressed video files


	raw video files


	
	basler pylon cameras

	pylon SDK [https://www.baslerweb.com/en/sales-support/downloads/software-downloads/pylon-5-0-12-windows/]
and pypylon package [https://github.com/Basler/pypylon/releases] must be installed.







	
	ids ueye cameras

	ueye SDK [https://en.ids-imaging.com/download-ueye-win64.html] must be installed.











Modules

Input objects obtain data from a data source, such as a usb camera, pylon camera, or video.

Output objects write data to a file, such as a raw video file or a compressed video file.

Stream objects link a single input and output.



Input Types

Supported input types can be found under the create_input function docs.



Using Inputs

Input objects obtain data from a data source. They can be created by using the create_input function.

All Inputs support the open and read functions.

The open function initializes the Input object.

The read function returns data from the Input in a tuple with the format: (data, timestamp).


data is typically a numpy array obtained from the Input object.

timestamp is a unix timestamp that records when the frame was obtained.




Here’s a simple example that opens and reads from a usb camera.

from senseye_cameras import create_input

# initialize and open a usb camera
camera = create_input(type='usb', id=0, config={})

# print documentation for the CameraUsb module
# docs will show what key/value pairs can go into the config dictionary
print(camera.__doc__)

camera.open()
frame, timestamp = camera.read()

print(frame)





More examples can be found in the senseye_cameras/examples/input folder.



Output Types

Supported output types can be found under the create_output function docs.



Using Outputs

Output objects put data into a file. They can be created by using the create_output function.

All Outputs support the write and close functions.

The write function writes data, typically in the form of numpy arrays, to the Output object.

The close function gracefully closes the Output object.

Here’s a simple example that creates and writes to a file Output object.

import numpy as np
from senseye_cameras import create_output

# supported extensions
# FILE_PATH = './tmp/usb.avi'
# FILE_PATH = './tmp/usb.mp4'
# FILE_PATH = './tmp/usb.mkv'
# FILE_PATH = './tmp/usb.yuv'
FILE_PATH = './tmp/usb.raw'

data = np.random.rand(256, 256, 3)

# create a raw video Output object that points to the path1.raw file.
output = create_output('file', path=FILE_PATH)

output.write(data=data)
output.close()





More examples can be found in the senseye_cameras/examples/output folder.



Streams

The Stream module is a high level module that links a single Input and Output.

Here’s a simple example that creates a stream that opens a usb camera and writes frames to a file:

import time
from senseye_cameras import Stream

'''
Takes a usb input and writes to a file.
The input_type can be easily switched to ffmpeg/pylon/ueye/raw_video.
'''

SLEEP_TIME = 5
CAMERA_ID = 0

# supported file extensions
# FILE_PATH = './tmp/usb.avi'
# FILE_PATH = './tmp/usb.mp4'
FILE_PATH = './tmp/usb.mkv'
# FILE_PATH = './tmp/usb.yuv'
# FILE_PATH = './tmp/usb.raw'

s = Stream(
    input_type='usb', id=CAMERA_ID,
    output_type='file', path=FILE_PATH,
    reading=True,
    writing=True,
)
time.sleep(SLEEP_TIME)

s.stop()





More examples can be found in the senseye_cameras/examples/stream folder.



Error handling

Inputs/Outputs will fail loudly when initialization fails.

If initialization succeeds but a read/write fails, an Input/Output will typically catch the error and log it instead of erroring out.
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senseye_cameras.input package


Submodules



senseye_cameras.input.camera_ffmpeg module


	
class senseye_cameras.input.camera_ffmpeg.CameraFfmpeg(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Opens a camera using ffmpeg.


	Args:

	id (int/str): id of the ffmpeg camera
config (dict): Configuration dictionary. Accepted keywords:


fps (int): framerate of the camera
res (tuple): resolution in the format (width, height, channels)
block_size (int): how many bytes to read from the camera if the camera outputs a stream of bytes.
camera_pixel_format (str): pixel format of the camera (eg: bgr24, uyvy422)
format (str): desired output pixel format of the camera (eg: rawvideo, h264)









	
close()

	Properly disposes of the input object.






	
get_format()

	Get os specific format.






	
open()

	Opens the ffmpeg subprocess and logs.






	
read()

	Reads in raw frames.











senseye_cameras.input.camera_pylon module


	
class senseye_cameras.input.camera_pylon.CameraPylon(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Camera that interfaces with pylon/basler cameras.


	Args:

	id (int): Id of the pylon camera.
config (dict): Configuration dictionary. Accepted keywords:


pfs (str): path to a pfs file.
encode_metadata (bool): whether to bake in timestamps/frame number into the frame.









	
close()

	Properly disposes of the input object.






	
configure()

	Pylon camera configuration. Requires the pylon camera to have been opened already.
The order of these statements is important.
Populates self.config with set values.
Logs camera start.






	
open()

	Initializes the input.






	
read()

	








	
senseye_cameras.input.camera_pylon.encode_framenumber(np_image, n)

	




	
senseye_cameras.input.camera_pylon.encode_timestamp(np_image, timestamp)

	





senseye_cameras.input.camera_raw_video module


	
class senseye_cameras.input.camera_raw_video.CameraRawVideo(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Treats raw video as a camera.


	Args:

	id (str): path to the raw video file.
config (dict): Configuration dictionary. Accepted keywords:


res (tuple): frame size in the format (width, height)









	
close()

	Properly disposes of the input object.






	
open()

	Opens raw video as a bytes file.






	
read()

	Reads in raw video.
config[‘res’] dictates how many bytes are read in.











senseye_cameras.input.camera_ueye module


	
class senseye_cameras.input.camera_ueye.CameraUeye(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Camera that interfaces with ueye cameras.


	Args:

	id (int): Id of the ueye camera.
config (dict): Configuration dictionary. Accepted keywords:


fps (int): desired frames per second
exposure (str): desired exposure
autofocus (bool): whether to enable autofocus
autogain (bool): whether to enable autogain
focus_min (int): autofocus lower bound
focus_max (int): autofocus upper bound
focus for 10 inches is ~780
focus for 20 inches is ~900









	
close()

	Properly disposes of the input object.






	
initialize_camera_settings()

	Sets pixel_clock, fps, exposure, autofocus, autogain based on self.config.






	
initialize_color_mode()

	Initializes color mode.
Sets:


self.m_nColorMode
self.bits_per_pixel
self.bytes_per_pixel









	
initialize_dimensions()

	Gets dimensions of the camera.
Sets:


self.width
self.height









	
initialize_memory()

	Allocates image memory.
Sets:


self.mem_id
self.mem_image









	
initialize_modes()

	Enables live video mode.
Enables queue mode.
Sets:


self.pitch









	
open()

	Opens and initializes ueye camera.






	
read()

	









senseye_cameras.input.camera_usb module


	
class senseye_cameras.input.camera_usb.CameraUsb(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Opens a usb camera or video using OpenCV.


	Args:

	id (int OR str): id of the camera, or path to a video file.
config (dict): Configuration dictionary. Accepted keywords:


res (tuple): frame size
codec (str)
fps (int)









	
close()

	Properly disposes of the input object.






	
configure()

	Configures the camera using a config.
Supported configurations: fps, codec, res

Fills self.config with camera attributes.
Logs camera start.






	
open()

	Initializes the input.






	
read()

	Reads in frames.
Converts frames from BGR to the more commonly used RGB format.











senseye_cameras.input.input module


	
class senseye_cameras.input.input.Input(id=0, config=None, defaults=None)

	Bases: object

General interface for cameras or other input streams.


	
close()

	Properly disposes of the input object.






	
open()

	Initializes the input.






	
read()

	









senseye_cameras.input.input_factory module


	
senseye_cameras.input.input_factory.create_input(type='usb', *args, **kwargs)

	Factory method for creating a video or audio input interface.
Supported types: ffmpeg, pylon, raw_video, ueye, usb/video, microphone







senseye_cameras.input.microphone module


	
class senseye_cameras.input.microphone.Microphone(id=0, config=None)

	Bases: senseye_cameras.input.input.Input

Reads in audio from a microphone.


	Args:

	id (str): device index
config (dict): Configuration dictionary. Accepted keywords:


channels (int): number of audio channels
block_size (int): number of bytes to read in per iteration
samplerate (int): audio sample rate









	
close()

	Properly disposes of the input object.






	
configure()

	Supported configurations: samplerate, channels, blocksize






	
open()

	Opens Audio stream






	
read()

	Reads in audio blocks
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senseye_cameras.output package


Submodules



senseye_cameras.output.audio_file module


	
class senseye_cameras.output.audio_file.AudioFile(**kwargs)

	Bases: senseye_cameras.output.file.File

Records audio to a file.


	Args:

	path (str): Output path of audio.
config (dict): Configuration dictionary. Accepted keywords:


channels (int): number of audio channels
samplerate (int): audio sample rate
subtype (str): audio type









	
open()

	









senseye_cameras.output.file module


	
class senseye_cameras.output.file.File(path=None, **kwargs)

	Bases: senseye_cameras.output.output.Output

Records byte streams to a file.


	
close()

	




	
open()

	




	
set_path(path=None)

	Setter for self.path.






	
set_tmp_path(path)

	Generates a tmpfile name in path’s directory.






	
write(data=None)

	









senseye_cameras.output.h264_pipe module


	
class senseye_cameras.output.h264_pipe.H264Pipe(**kwargs)

	Bases: senseye_cameras.output.output.Output

Converts raw video to a h264 stream.
h264 data can be accessed by passing a callback to the config that access the data positional argument.



	for example:

	
	def my_callback(data):

	print(f’My h264 bytestream data: {data}’)





h264_pipe = H264Pipe(config={‘callback’: my_callback})









	Args:

	
	config (dict): Configuration dictionary. Accepted keywords:

	
	callback (func): user passed in function that gives the user access to the h264 data.

	Accepts the data positional argument.





block_size (int): amount of h264 bytes to read in the callback func.
fps: (int)
pixel_format (str): pixel format of the inputted raw video (eg: rgb24)










	
close()

	




	
initialize_decoder()

	




	
read_from_decoder()

	




	
write(data=None)

	









senseye_cameras.output.output module


	
class senseye_cameras.output.output.Output(config=None, defaults=None, input_config=None, **kwargs)

	Bases: object

General interface for output streams.


	
close()

	




	
open()

	




	
write(data=None)

	









senseye_cameras.output.output_factory module


	
senseye_cameras.output.output_factory.create_output(type='file', *args, **kwargs)

	Factory method for creating a video or audio output interface.
Supported types: h264_pipe, file/raw/ffmpeg/video_file, audio_file







senseye_cameras.output.video_file module


	
class senseye_cameras.output.video_file.VideoFile(**kwargs)

	Bases: senseye_cameras.output.file.File

Records video to a file.

Automatically detects the correct codec to use based on the path suffix.
Supported suffixes: .avi, .mp4, .mkv, .yuv, .raw


	Args:

	path (str): Output path of video.
config (dict): Configuration dictionary. Accepted keywords:


fps (int)
pixel_format (str): pixel format of the incoming raw video
codec (str)
format (str): defaults to ‘rawvideo’
res (tuple)









	
close()

	




	
generate_file_codec()

	Determines a good codec to use based on path.suffix.






	
initialize_ffmpeg()

	Initializes ffmpeg.






	
open()
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Submodules



senseye_cameras.loop_thread module


	
class senseye_cameras.loop_thread.LoopThread(frequency=1000, stop_on_error=False)

	Bases: threading.Thread

Class to follow common pattern of looping thread


	
loop()

	




	
on_error(e)

	




	
on_start()

	




	
on_stop()

	




	
restart()

	Restart at thread
Seperated from start / stop because thread functions like join  / is alive
May return unexpected results from this






	
run()

	Method representing the thread’s activity.

You may override this method in a subclass. The standard run() method
invokes the callable object passed to the object’s constructor as the
target argument, if any, with sequential and keyword arguments taken
from the args and kwargs arguments, respectively.






	
stop(join=True)

	









senseye_cameras.reader module


	
class senseye_cameras.reader.Reader(q, on_read=None, type='usb', config=None, id=0, frequency=None, reading=False, writing=False)

	Bases: senseye_cameras.loop_thread.LoopThread

Reads data into a queue.


	
loop()

	




	
on_stop()

	









senseye_cameras.safe_queue module


	
class senseye_cameras.safe_queue.SafeQueue(maxsize=0, module='Generic')

	Bases: queue.Queue

Class that extends Python Queue to safely handle exceptions from Queue
accessor methods.


	
get(block=True, timeout=None)

	Attempt to retrieve an element from the queue, handling the Empty
exception if it arises. Returns the item or None if dequeue is
unsuccessful.

Note: It is possible that a None object was enqueued. Checking for a
None value on a get() call will be ambiguous in this case. It may mean
the original item was None or that the queue is empty.






	
get_nowait()

	Non-blocking get with exception handling.






	
put(item, block=True, timeout=None, force=False)

	Attempt to insert an item into the queue, handling the Full exception if
it arises. Return True if item is successfully enqueued. If a force was
required, return the dequeued item.






	
put_nowait(item, force=False)

	Non-blocking put with exception handling.






	
remove_existing(num_elements=None)

	Pops items from self queue and appends to a list.
Mutates self queue by removing qsize elements.

Note: If you force an item to be input into the queue during this
operation, you may clobber data. For example:
- SafeQueue size is 10 when remove_existing() is called
- SafeQueue maxsize is 10
- SafeQueue.put_nowait(an_item, force=True)
- The first item is forced off, and may not have been grabbed into the
list.
- Using a mutex here may cause a deadlock.






	
to_list()

	Converts queue to a list.











senseye_cameras.stream module


	
class senseye_cameras.stream.Stream(input_type='usb', input_config=None, id=0, output_type='ffmpeg', output_config=None, path='.', input_frequency=None, output_frequency=None, reading=False, writing=False, on_read=None, on_write=None, queue_size=700)

	Bases: object

Links an Input with an Output.


	Args:

	input_type/input_config/id: see create_input.
output_type/output_config/path: see create_output
reading/writing (bool): whether to read/write on start.
on_read (func): called on frame read. Function should take fn(data=None, timestamp=None) as args.
on_read/on_write (func): called on frame write. Function should take fn(data=None)






	
set_path(path=None)

	Sets the writers’ path.






	
start_reading()

	Starts reading in frames.






	
start_writing()

	Starts writing frames.






	
stop()

	




	
stop_reading()

	Stops reading in frames.






	
stop_writing()

	Stops writing frames.











senseye_cameras.writer module


	
class senseye_cameras.writer.Writer(q, on_write=None, type='ffmpeg', config=None, path=0, frequency=None, writing=False, input_config=None)

	Bases: senseye_cameras.loop_thread.LoopThread

Writes data from a queue into an output file.


	
flush()

	




	
initialize_writer()

	




	
loop()

	




	
on_stop()

	




	
set_path(path=None)

	









Module contents

Senseye Camera Utility Package.


	abstractions:

	camera - a video/camera interface that produces frames.
recorder - an interface that takes in frames and writes them to disk.





create a camera/recorder through the create_camera/create_recorder functions.
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