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from mss import MSS

# The simplest use, save a screenshot of the 1st monitor
with MSS() as sct:

sct.shot()

An ultra fast cross-platform multiple screenshots module in pure python using ctypes.

• Python 3.10+, PEP 8 compliant, no dependency, thread-safe;

• very basic, it will grab one screenshot by monitor or a screenshot of all monitors and save it to a PNG file;

• but you can use PIL and benefit from all its formats (or add yours directly);

• integrate well with Numpy and OpenCV;

• it could be easily embedded into games and other software which require fast and platform optimized methods
to grab screenshots (like AI, Computer Vision);

• get the source code on GitHub;

• learn with a bunch of examples;

• you can report a bug;

• need some help? Use the tag python-mss on Stack Overflow;

• MSS stands for Multiple ScreenShots;
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https://pypi.python.org/pypi/mss/
https://pypi.python.org/pypi/mss/
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https://stackoverflow.com/questions/tagged/python-mss
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CHAPTER

ONE

INSTALLATION

1.1 Recommended Way
Quite simple:

$ python -m pip install -U --user mss

1.1.1 Conda Package
The module is also available from Conda:
$ conda install -c conda-forge python-mss

1.2 From Sources
Alternatively, you can get a copy of the module from GitHub:

$ git clone https://github.com/BoboTiG/python-mss.git
$ cd python-mss

And then:
$ python setup.py install --user

CHAPTER

TWO

USAGE

2.1 Import
MSS can be used simply as:

from mss import MSS

with MSS() as sct:
# ...

For compatibility with existing code, mss.mss() is still available in 10.2, but deprecated:

import mss

with mss.mss() as sct: # Deprecated in 10.2
# ...

For compatibility with existing code, platform-specific class names are also still available in 10.2:

# GNU/Linux
from mss.linux import MSS

# macOS
from mss.darwin import MSS

# Microsoft Windows
from mss.windows import MSS

2.2 Intensive Use
If you plan to integrate MSS inside your own module or software, pay attention to using it wisely.
This is a bad usage:

for _ in range(100):
with MSS() as sct:

sct.shot()

This is a much better usage, memory efficient:

with MSS() as sct:
for _ in range(100):

sct.shot()

Also, it is a good thing to save the MSS instance inside an attribute of your class and calling it when needed.

2.3 Multithreading
MSS is thread-safe and can be used from multiple threads.
Sharing one MSS object: You can use the same MSS object from multiple threads. Calls to mss.MSS.grab()
(and other capture methods) are serialized automatically, meaning only one thread will capture at a time. This may
be relaxed in a future version if it can be done safely.
Using separate MSS objects: You can also create different MSS objects in different threads. Whether these run
concurrently or are serialized by the OS depends on the platform.
Custom mss.screenshot.ScreenShot classes (see Custom ScreenShot Subclass) must not call mss.MSS.
grab() in their constructor.

³ Danger

These guarantees do not apply to the obsolete Xlib backend. That backend is only used if you specifically request
it, so you won’t be caught off-guard.

Added in version 10.2.0: Prior to this version, on some operating systems, the MSS object could only be used on
the thread on which it was created.

2.4 Backends
Some platforms have multiple ways to take screenshots. In MSS, these are known as backends. The mss.MSS
constructor will normally autodetect which one is appropriate for your situation, but you can override this if you
want. For instance, you may know that your specific situation requires a particular backend.
If you want to choose a particular backend, you can pass the backend keyword to mss.MSS:

with MSS(backend="xgetimage") as sct:
...

GNU/Linux has multiple backend implementations. Windows also exposes the named gdi backend, which is cur-
rently the same as default. The GNU/Linux backends are described in their own section below.

2.4.1 GNU/Linux
Display

On GNU/Linux, the default display is taken from the DISPLAY environment variable. You can instead specify which
display to use (useful for distant screenshots via SSH) using the display keyword:

import mss

with mss.MSS(display=":0.0") as sct:
for filename in sct.save():

print(filename)

Backends

The GNU/Linux implementation has multiple backends (see Backends), or ways it can take screenshots. The mss.
MSS constructor will normally autodetect which one is appropriate, but you can override this if you want.
There are three available backends.
xshmgetimage (default)

The fastest backend, based on xcb_shm_get_image(). It is roughly three times faster than xgetimage and
is used automatically. When the MIT-SHM extension is unavailable (for example on remote SSH displays),
it transparently falls back to xgetimage so you can always request it safely.

xgetimage
A highly-compatible, but slower, backend based on xcb_get_image(). Use this explicitly only when you
know that xshmgetimage cannot operate in your environment.

xlib
The legacy backend powered by XGetImage(). It is kept solely for systems where XCB libraries are unavail-
able and no new features are being added to it.

2.5 Command Line
You can use mss via the CLI:
mss --help

Or via direct call from Python:

$ python -m mss --help
usage: mss [-h] [-c COORDINATES] [-l {0,1,2,3,4,5,6,7,8,9}] [-m MONITOR]

[-o OUTPUT] [--with-cursor] [-q] [-b BACKEND] [-v]

options:
-h, --help show this help message and exit
-c COORDINATES, --coordinates COORDINATES

the part of the screen to capture: top, left, width, height
-l {0,1,2,3,4,5,6,7,8,9}, --level {0,1,2,3,4,5,6,7,8,9}

the PNG compression level
-m MONITOR, --monitor MONITOR

the monitor to screenshot
-o OUTPUT, --output OUTPUT

the output file name
-b, --backend BACKEND

platform-specific backend to use
(Linux: default/xlib/xgetimage/xshmgetimage; macOS: default;␣

→˓Windows: default/gdi)
--with-cursor include the cursor
-q, --quiet do not print created files
-v, --version show program's version number and exit

Added in version 3.1.1.
Added in version 8.0.0: --with-cursor to include the cursor in screenshots.
Added in version 10.2.0: --backend to force selecting the backend to use.

CHAPTER

THREE

EXAMPLES

3.1 Basics

3.1.1 One screenshot per monitor

for filename in sct.save():
print(filename)

3.1.2 Screenshot of the monitor 1

filename = sct.shot()
print(filename)

3.1.3 A screenshot to grab them all

filename = sct.shot(mon=-1, output='fullscreen.png')
print(filename)

3.1.4 Callback
Screenshot of the monitor 1 with a callback:
from pathlib import Path

import mss

def on_exists(fname: str) -> None:
"""Callback example when we try to overwrite an existing screenshot."""
file = Path(fname)
if file.is_file():

newfile = file.with_name(f"{file.name}.old")
print(f"{fname} → {newfile}")
file.rename(newfile)

with mss.MSS() as sct:
filename = sct.shot(output="mon-{mon}.png", callback=on_exists)
print(filename)

3.1.5 Part of the screen
You can capture only a part of the screen:

import mss
import mss.tools

with mss.MSS() as sct:
# The screen part to capture
monitor = {"top": 160, "left": 160, "width": 160, "height": 135}
output = "sct-{top}x{left}_{width}x{height}.png".format(**monitor)

# Grab the data
sct_img = sct.grab(monitor)

# Save to the picture file
mss.tools.to_png(sct_img.rgb, sct_img.size, output=output)
print(output)

Added in version 3.0.0.

3.1.6 Part of the screen of the 2nd monitor
This is an example of capturing some part of the screen of the monitor 2:

import mss
import mss.tools

with mss.MSS() as sct:
# Get information of monitor 2
monitor_number = 2
mon = sct.monitors[monitor_number]

# The screen part to capture
monitor = {

"top": mon["top"] + 100, # 100px from the top
"left": mon["left"] + 100, # 100px from the left
"width": 160,
"height": 135,
"mon": monitor_number,

}
output = "sct-mon{mon}_{top}x{left}_{width}x{height}.png".format(**monitor)

# Grab the data
sct_img = sct.grab(monitor)

# Save to the picture file
mss.tools.to_png(sct_img.rgb, sct_img.size, output=output)
print(output)

Added in version 3.0.0.

3.1.7 Use PIL bbox style and percent values
You can use the same value as you would do with PIL.ImageGrab(bbox=tuple(...)). This is an example that
uses it, but also using percentage values:

import mss
import mss.tools

with mss.MSS() as sct:
# Use the 1st monitor
monitor = sct.monitors[1]

# Capture a bbox using percent values
left = monitor["left"] + monitor["width"] * 5 // 100 # 5% from the left
top = monitor["top"] + monitor["height"] * 5 // 100 # 5% from the top
right = left + 400 # 400px width
lower = top + 400 # 400px height
bbox = (left, top, right, lower)

# Grab the picture
# Using PIL would be something like:
# im = ImageGrab(bbox=bbox)
im = sct.grab(bbox)

# Save it!
mss.tools.to_png(im.rgb, im.size, output="screenshot.png")

Added in version 3.1.0.

3.1.8 PNG Compression
You can tweak the PNG compression level (see zlib.compress() for details):

sct.compression_level = 2

Added in version 3.2.0.

3.1.9 Get PNG bytes, no file output
You can get the bytes of the PNG image:

with mss.MSS() as sct:
# The monitor or screen part to capture
monitor = sct.monitors[1] # or a region

# Grab the data
sct_img = sct.grab(monitor)

# Generate the PNG
png = mss.tools.to_png(sct_img.rgb, sct_img.size)

3.2 Advanced

3.2.1 Custom ScreenShot Subclass
You can handle data using a custom class:

from typing import Any

import mss
from mss.models import Monitor
from mss.screenshot import ScreenShot

class SimpleScreenShot(ScreenShot):
"""Define your own custom method to deal with screenshot raw data.
Of course, you can inherit from the ScreenShot class and change
or add new methods.
"""

def __init__(self, data: bytearray, monitor: Monitor, **_: Any) -> None:
self.data = data
self.monitor = monitor

with mss.MSS() as sct:
sct.cls_image = SimpleScreenShot
image = sct.grab(sct.monitors[1])
# ...

Added in version 3.1.0.

3.2.2 GNU/Linux XShm backend
Select the XShmGetImage backend explicitly and inspect whether it is active or falling back to XGetImage:

from mss import MSS

with MSS(backend="xshmgetimage") as sct:
screenshot = sct.grab(sct.monitors[1])
print(f"Captured screenshot dimensions: {screenshot.size.width}x{screenshot.size.

→˓height}")

print("Did MIT-SHM work:")
for message in sct.performance_status:

print(message)

Added in version 10.2.0.

3.3 PIL
You can use the Python Image Library (aka Pillow) to do whatever you want with raw pixels. This is an example
using frombuffer():

from PIL import Image

import mss

with mss.MSS() as sct:
# Get rid of the first, as it represents the "All in One" monitor:
for num, monitor in enumerate(sct.monitors[1:], 1):

# Get raw pixels from the screen
sct_img = sct.grab(monitor)

# Create the Image
img = Image.frombuffer("RGB", sct_img.size, sct_img.bgra, "raw", "BGRX", 0, 1)
# The same, but less efficient:
# img = Image.frombuffer('RGB', sct_img.size, sct_img.rgb, 'raw', 'RGB', 0, 1)

# And save it!
output = f"monitor-{num}.png"
img.save(output)
print(output)

Added in version 3.0.0.

3.3.1 Playing with pixels
This is an example using putdata():
from PIL import Image

import mss

with mss.MSS() as sct:
# Get a screenshot of the 1st monitor
sct_img = sct.grab(sct.monitors[1])

# Create an Image
img = Image.new("RGB", sct_img.size)

# Best solution: create a list(tuple(R, G, B), ...) for putdata()
pixels = zip(sct_img.bgra[2::4], sct_img.bgra[1::4], sct_img.bgra[::4],␣

→˓strict=False)
img.putdata(list(pixels))

# But you can set individual pixels too (slower)
"""
pixels = img.load()
for x in range(sct_img.width):

for y in range(sct_img.height):
pixels[x, y] = sct_img.pixel(x, y)

"""

# Show it!
img.show()

Added in version 3.0.0.

3.4 OpenCV/Numpy
See how fast you can record the screen. You can easily view a HD movie with VLC and see it too in the OpenCV
window. And with __no__ lag please.
import time

import cv2
import numpy as np

import mss

with mss.MSS() as sct:
# Part of the screen to capture
monitor = {"top": 40, "left": 0, "width": 800, "height": 640}

while "Screen capturing":
last_time = time.time()

# Get raw pixels from the screen, save it to a Numpy array
img = np.array(sct.grab(monitor))

# Display the picture
cv2.imshow("OpenCV/Numpy normal", img)

# Display the picture in grayscale
# cv2.imshow('OpenCV/Numpy grayscale',
# cv2.cvtColor(img, cv2.COLOR_BGRA2GRAY))

print(f"fps: {1 / (time.time() - last_time)}")

# Press "q" to quit
if cv2.waitKey(25) & 0xFF == ord("q"):

cv2.destroyAllWindows()
break

Added in version 3.0.0.

3.5 FPS

3.5.1 Benchmark
Simple naive benchmark to compare with Reading game frames in Python with OpenCV - Python Plays GTA V:
import time

import cv2
import numpy as np
from PIL import ImageGrab

import mss

def screen_record() -> int:
# 800x600 windowed mode
mon = (0, 40, 800, 640)

title = "[PIL.ImageGrab] FPS benchmark"
fps = 0
last_time = time.time()

while time.time() - last_time < 1:
img = np.asarray(ImageGrab.grab(bbox=mon))
fps += 1

cv2.imshow(title, cv2.cvtColor(img, cv2.COLOR_BGR2RGB))
if cv2.waitKey(25) & 0xFF == ord("q"):

cv2.destroyAllWindows()
break

return fps

def screen_record_efficient() -> int:
# 800x600 windowed mode
mon = {"top": 40, "left": 0, "width": 800, "height": 640}

title = "[MSS] FPS benchmark"
fps = 0
sct = mss.MSS()
last_time = time.time()

while time.time() - last_time < 1:
img = np.asarray(sct.grab(mon))
fps += 1

cv2.imshow(title, img)
if cv2.waitKey(25) & 0xFF == ord("q"):

cv2.destroyAllWindows()
break

return fps

print("PIL:", screen_record())
print("MSS:", screen_record_efficient())

Added in version 3.0.0.

3.5.2 Multiprocessing
Performances can be improved by delegating the PNG file creation to a specific worker. This is a simple example
using the multiprocessing inspired by the TensorFlow Object Detection Introduction project:
from multiprocessing import Process, Queue

import mss
import mss.tools

def grab(queue: Queue) -> None:
rect = {"top": 0, "left": 0, "width": 600, "height": 800}

with mss.MSS() as sct:
for _ in range(1_000):

queue.put(sct.grab(rect))

# Tell the other worker to stop
queue.put(None)

def save(queue: Queue) -> None:
number = 0
output = "screenshots/file_{}.png"
to_png = mss.tools.to_png

while "there are screenshots":
img = queue.get()
if img is None:

break

to_png(img.rgb, img.size, output=output.format(number))
number += 1

if __name__ == "__main__":
# The screenshots queue
queue: Queue = Queue()

# 2 processes: one for grabbing and one for saving PNG files
Process(target=grab, args=(queue,)).start()
Process(target=save, args=(queue,)).start()

Added in version 5.0.0.

3.6 BGRA to RGB
Different possibilities to convert raw BGRA values to RGB:
def mss_rgb(im):

""" Better than Numpy versions, but slower than Pillow. """
return im.rgb

def numpy_flip(im):
""" Most efficient Numpy version as of MSS 10.1. """
frame = numpy.array(im, dtype=numpy.uint8)
return numpy.flip(frame[:, :, :3], 2).tobytes()

def numpy_slice(im):
""" Slow Numpy version. """
return numpy.array(im, dtype=numpy.uint8)[..., [2, 1, 0]].tobytes()

def pil_frombuffer(im):
""" Efficient Pillow version. """
return Image.frombuffer('RGB', im.size, im.bgra, 'raw', 'BGRX').tobytes()

with mss.MSS() as sct:
im = sct.grab(sct.monitors[1])
rgb = pil_frombuffer(im)
...

Added in version 3.2.0.

3.7 Demos
In addition to these simple examples, there are full demos of more complex use cases in the demos directory of the
source code. The demos are not installed with the package, but you can run them directly from the source tree after
cloning the repository.
These are complete, working programs that use MSS for screen capture as a key part of their functionality. They
show not only how to invoke MSS, but also some of the techniques for using the captured frames efficiently, in
real-world scenarios.
These include:

• MP4 video capture with encoding using PyAV (FFmpeg bindings)
• Live streaming to a TinyTV as MJPEG
• Detect images of cats on the screen

CHAPTER
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SUPPORT

Feel free to try MSS on a system we had not tested, and let us know by creating an issue.
• OS: GNU/Linux, macOS, and Windows
• Python: CPython 3.10 and newer

Python implementations other than CPython are unlikely to ever be supported, due to MSS’s extensive use of ctypes.

4.1 Future
• Support ReactOS and other systems on OS stability or available hardware.
• Any idea?

4.2 Others
Previous version of MSS were tested successfully on PyPy 5.1.0 on Windows, but speed is terrible. In general, PyPy
support is not a priority, but if you want to help, please create an issue.

4.3 Abandoned
• Python 2.6 (2016-10-08)
• Python 2.7 (2019-01-31)
• Python 3.0 (2016-10-08)
• Python 3.1 (2016-10-08)
• Python 3.2 (2016-10-08)
• Python 3.3 (2017-12-05)
• Python 3.4 (2018-03-19)
• Python 3.5 (2022-10-27)
• Python 3.6 (2022-10-27)
• Python 3.7 (2023-04-09)
• Python 3.8 (2024-11-14)
• Python 3.9 (2026-xx-xx)

CHAPTER
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MSS API

5.1 Core Package
An ultra fast cross-platform multiple screenshots module in pure python using ctypes.
class mss.MSS(* (Keyword-only parameters separator (PEP 3102)), backend: str = 'default',

compression_level: int = 6, with_cursor: bool | _PlatformSpecific = False, display: bytes | str |
None | _PlatformSpecific = None, max_displays: int | _PlatformSpecific = 32)

Bases: object
Multiple ScreenShots class

Parameters
• backend – Backend selector, for platforms with multiple backends.
• compression_level – PNG compression level.
• with_cursor – Include the mouse cursor in screenshots (GNU/Linux only)
• display (bytes | str, optional (default $DISPLAY)) – X11 display name (GNU/Linux

only).
• max_displays (int, optional (default 32)) – Maximum number of displays to

enumerate (macOS only).
Added in version 8.0.0: compression_level, display, max_displays, and with_cursor keyword argu-
ments.
Added in version 10.2.0: backend keyword argument.
compression_level

PNG compression level used when saving the screenshot data into a file (see zlib.compress() for
details).
Added in version 3.2.0.

close()→ None
Clean up.
This releases resources that MSS may be using. Once the MSS object is closed, it may not be used again.
It is safe to call this multiple times; multiple calls have no effect.
Rather than use close() explicitly, we recommend you use the MSS object as a context manager:

with mss.MSS() as sct:
...

grab(monitor: Monitor | tuple[int, int, int, int], / (Positional-only parameter separator (PEP 570)))→
ScreenShot

Retrieve screen pixels for a given monitor.
Note: monitor can be a tuple like the one PIL.ImageGrab.grab() accepts: (left, top, right,
bottom)

Parameters
monitor – The coordinates and size of the box to capture. See monitors for object details.

Returns
Screenshot of the requested region.

property monitors: Monitors

Get positions of all monitors. If the monitor has rotation, you have to deal with it inside this method.
This method has to fill self._monitors with all information and use it as a cache:

• self._monitors[0] is a dict of all monitors together
• self._monitors[N] is a dict of the monitor N (with N > 0)

Each monitor is a dict with:
• left: the x-coordinate of the upper-left corner
• top: the y-coordinate of the upper-left corner
• width: the width
• height: the height
• is_primary: (optional) true if this is the primary monitor
• name: (optional) human-readable device name
• unique_id: (optional) platform-specific stable identifier for the monitor
• output: (optional, Linux only) monitor output name, compatible with xrandr

property primary_monitor: Monitor

Get the primary monitor.
Returns the monitor marked as primary. If no monitor is marked as primary (or the platform doesn’t
support primary monitor detection), returns the first monitor (at index 1).

Raises
ScreenShotError – If no monitors are available.

Added in version 10.2.0.
save(*, mon: int = 0, output: str = 'monitor-{mon}.png', callback: Callable[[str], None] | None = None)

→ Iterator[str]
Grab a screenshot and save it to a file.

Parameters
• mon (int) – The monitor to screenshot (default=0). -1 grabs all monitors, 0 grabs each

monitor, and N grabs monitor N.
• output (str) – The output filename. Keywords: {mon}, {top}, {left}, {width},
{height}, {date}.

• callback (callable) – Called before saving the screenshot; receives the output ar-
gument.

Returns
Created file(s).

shot(**kwargs: Any)→ str
Helper to save the screenshot of the 1st monitor, by default. You can pass the same arguments as for
save().

property performance_status: list[str]

Implementation-specific notes that might affect performance.
For instance, on GNU/Linux, when using the default XShmGetImage backend, this will include a note
if the MIT-SHM extension is not usable.
This may not be ready until one screenshot has been taken.
This is meant only for debugging purposes; the contents are subject to change at any time.
Added in version 10.2.0.

property max_displays: int

Maximum number of displays to handle.
Availability: macOS
Added in version 8.0.0.

property with_cursor: bool

Include the mouse cursor in screenshots.
In some circumstances, it may not be possible to include the cursor. In that case, MSS will automatically
change this to False when the object is created.
This cannot be changed after creating the object.
Added in version 8.0.0.

class mss.ScreenShot(data: Buffer, monitor: Monitor, / , *, size: Size | None = None)
Bases: object
Screenshot object.

ò Note

A better name would have been Image, but to prevent collisions with PIL.Image, it has been decided to
use ScreenShot.

pos: Pos

NamedTuple of the screenshot coordinates.
size: Size

NamedTuple of the screenshot size.
classmethod from_size(data: Buffer, width: int, height: int, /)→ ScreenShot

Instantiate a new class given only screenshot’s data and size.
property bgra: memoryview

BGRx values from the BGRx raw pixels.
The format is a memoryview object of bytes. These are in a BGRxBGRx. . . sequence. A specific pixel
can be accessed as bgra[(y * width + x) * 4:(y * width + x) * 4 + 4].
The memoryview is read-only. PyTorch will issue a warning when given a read-only buffer, but will still
work. However, actually modifying the data may cause undefined behavior.

ò Note

While the name is bgra, the alpha channel may or may not be valid.

property pixels: list[tuple[tuple[int, int, int], ...]]

RGB tuples.
The format is a list of rows. Each row is a list of pixels. Each pixel is a tuple of (R, G, B).

pixel(coord_x: int, coord_y: int)→ tuple[int, int, int]
Return the pixel value at a given position.

Returns
A tuple of (R, G, B) values.

property rgb: memoryview

Compute RGB values from the BGRA raw pixels.
The format is a memoryview object of bytes. These are in a RGBRGB. . . sequence. A specific pixel
can be accessed as rgb[(y * width + x) * 4:(y * width + x) * 4 + 4].
The memoryview is read-only. PyTorch will issue a warning when given a read-only buffer, but will still
work. However, actually modifying the data may cause undefined behavior.
:: note::

This is a computed property. If possible, using the bgra property directly is usually more efficient.
property top: int

Convenient accessor to the top position.
property left: int

Convenient accessor to the left position.
property width: int

Convenient accessor to the width size.
property height: int

Convenient accessor to the height size.
exception mss.ScreenShotError(message: str, / , *, details: dict[str, Any] | None = None)

Bases: Exception
Error handling class.
details

On GNU/Linux, and if the error comes from the XServer, it contains XError details. This is an empty
dict by default.
For XErrors, you can find information on Using the Default Error Handlers.
Added in version 3.3.0.

mss.mss(**kwargs: Any)→ MSS
Create an mss.MSS instance for the current platform.
Deprecated since version 10.2.0: Use mss.MSS directly.

5.2 Data Models
class mss.models.Pos(left, top)

Bases: NamedTuple
left: int

The horizontal X coordinate of the position.
top: int

The vertical Y coordinate of the position.
class mss.models.Size(width, height)

Bases: NamedTuple
width: int

The horizontal X width.
height: int

The vertical Y height.

CHAPTER

SIX

DEVELOPERS

6.1 Setup
1. You need to fork the GitHub repository.
2. Create you own branch.
3. Be sure to add/update tests and documentation within your patch.

6.2 Testing

6.2.1 Dependency
You will need pytest:

$ python -m venv venv
$ . venv/bin/activate
$ python -m pip install -U pip
$ python -m pip install -e '.[tests]'

6.2.2 How to Test?
Launch the test suite:
$ python -m pytest

6.3 Code Quality
To ensure the code quality is correct enough:

$ python -m pip install -e '.[dev]'
$ ./check.sh # Linux/macOS
$ .\check.ps1 # Windows (PowerShell)

6.4 Documentation
To build the documentation, simply type:

$ python -m pip install -e '.[docs]'
$ sphinx-build -d docs docs/source docs_out --color -W -bhtml

6.5 XCB Code Generator
Added in version 10.2.0.
The GNU/Linux XCB backends rely on generated ctypes bindings. If you need to add new XCB requests or types,
do not edit src/mss/linux/xcbgen.py by hand. Instead, follow the workflow described in src/xcbproto/
README.md, which explains how to update gen_xcb_to_py.py and regenerate the bindings.
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This document describes how changes are managed across MSS releases and what users can expect when upgrading.
MSS follows Semantic Versioning (SemVer) with additional conventions described below.
These guidelines describe how changes are managed and reflect the project’s intent. They are not a guarantee of
behavior in all cases.

7.1 Overview
MSS version numbers follow the format major.minor.patch :

• Major versions introduce backward-incompatible changes.
• Minor versions add new features or improvements without breaking existing documented usage.
• Patch versions fix bugs and do not intentionally change the public API.

Patch and minor releases are intended to be backward-compatible with previous releases of the same major version.
If a regression occurs, it is treated as a defect.

7.2 Public API
The public API consists of:

• Features documented in the official documentation (Sphinx docs built from docs/), unless explicitly marked
otherwise

• Features demonstrated in official examples (docs/source/examples/) or demos (demos/), unless explicitly
marked otherwise

Examples and demos are intended to show recommended usage patterns and are considered part of the public surface
that users may reasonably rely on.
The following are not considered part of the public API:

• Undocumented symbols
• Internal modules or backend-specific implementation details
• Docstrings (which may reference internal behavior and are not yet fully audited)

Some currently accessible symbols may still be internal even if not prefixed with _. These should not be relied upon
and may change without notice.

7.3 Compatibility Rules
The following describes how changes are generally handled across versions.

7.3.1 Changes That Require a Major Version
The following changes are treated as backward-incompatible:

• Removing public API symbols (functions, classes, attributes, etc.)
• Removing keyword parameters
• Making function arguments more restrictive than documented
• Returning values outside documented types
• Raising exceptions in cases where behavior was previously documented or clearly implied to succeed
• Removing support for Python or operating system versions

7.3.2 Changes That Do Not Require a Major Version
The following changes are considered backward-compatible:

• Adding new optional or keyword parameters
• Adding new functions, attributes, or data fields
• Widening accepted parameter types
• Narrowing return types within documented bounds
• Raising exceptions for previously undefined or invalid inputs
• Emitting or modifying warnings
• Returning subclasses where a base class was previously returned
• Changing exception messages (exception types remain stable)

7.4 Deprecation Policy
When a feature is planned for removal:

• It is typically deprecated in a minor release before removal in a future major release
• Deprecation notices are included in the documentation and release notes
• DeprecationWarning may be emitted where practical

In some cases, deprecated features may be removed from documentation before being removed from the code.

7.5 Feature Gating
New functionality may be introduced behind explicit user opt-in mechanisms (“feature gates”).
Behavior enabled only through an explicit opt-in is not considered a breaking change.
Hypothetical example of a gated feature:

with MSS() as sct:
img = sct.grab(sct.primary_monitor)
# returns ScreenShotCPU

with MSS(device="cuda") as sct:
img = sct.grab(sct.primary_monitor)
# returns ScreenShotCUDA

Because the new behavior is only enabled when explicitly requested, it does not affect existing usage.

7.6 Typing and Compatibility
Type annotations may evolve across major versions.
In some cases, type changes may occur that do not affect runtime behavior but may require updates for static type
checking tools.
When evaluating such changes, considerations include:

• Likelihood of affecting real-world usage
• Difficulty of adapting existing code
• Overall benefit to the ecosystem

Runtime compatibility is generally prioritized over strict type stability.
In some limited cases, MSS may widen type annotations in a minor release to support a new feature that is only
available through explicit user opt-in. This is only considered for gated features where the runtime behavior of
existing code does not change and where type-checking support is added so that static analysis can still infer the
narrower type in ordinary usage.
For example, this may be appropriate when overloads, generics, or other typing features allow type checkers to
determine the correct return type based on the user’s explicit configuration. MSS may use this approach when it
is expected to avoid type-checking impact for the vast majority of users and when the added feature is important
enough to justify the change.

7.7 Stability Guidelines
MSS aims to preserve documented behavior across releases. This includes the meaning of documented APIs, argu-
ments, return values, and data fields.
Behavior that is undocumented, incidental, or implementation-specific should not be relied upon and may change
between releases.
Internal strategies, backend selection, validation details, error messages, and other implementation details are not
considered stable unless explicitly documented.
Widely used features receive greater stability consideration than niche or specialized functionality.

7.8 Writing Forward-Compatible Code
To minimize disruption when upgrading:

• Use documented public APIs only
• Avoid relying on internal modules or backend-specific behavior
• Prefer explicit, documented interfaces over implicit conventions
• Expect stricter validation of inputs over time

Undocumented behavior should not be relied upon and may change without notice.

7.9 Philosophy
MSS aims to be:

• Easy to use for programmers of all experience levels
• Suitable for a wide range of projects

Changes are made carefully, with the goal of improving functionality, performance, and maintainability while min-
imizing disruption.
When breaking changes are necessary, they are introduced deliberately and with advance notice where practical.
Where possible, compatibility layers may be provided to allow existing code to continue working during transitions.

CHAPTER

EIGHT

HISTORY

8.1 Python-MSS 11.0.0
This is version 11.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2026-xx-x

8.1.1 Highlights
API changes

The API changes discussed in the 10.2 release notes are now implemented. (They’re not all implemented as of this
writing, but should be by the time we release 11.0!)

ScreenShot attributes

The mss.ScreenShot.raw attribute has been removed. Use the mss.ScreenShot.bgra property instead.
The mss.ScreenShot.bgra and mss.ScreenShot.rgb properties now will return read-only bytes-like
memoryview objects, not necessarily bytes or bytearray objects. For practical use cases, this should not be
noticible. This change was allows faster access to screenshot data, with fewer memory copies.

Python 3.9 EOL

Python 3.9 reached end-of-life on October 31, 2025. It is no longer receiving any updates, even security updates.
The MSS project has chosen to end support for Python 3.9, in order to focus our resources on current versions of
Python.

Windows Improvements

Improved error handling when interacting with Win32 API, which will improve diagnostics of issues.
Device contexts are now acquired and released within each grab() call, allowing monitor enumeration to work
even when GetWindowDC(0) fails (#509).

General Improvements

The MSS context object will now always surface inner exceptions, even if __exit__may also generate an exception
during tear-down.

Documentation

The documentation has received numerous small improvements. A few highlights:
• The Pillow examples and demos using PIL.Image.frombuffer() now explicitly specify the decoder argu-

ments, as recommended by Pillow. (#535)

8.2 Python-MSS 10.2.0
This is version 10.2.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2026-04-23
This release lays the groundwork for upcoming improvements planned for MSS 11.0, while remaining fully
backward-compatible. It also improves performance, reliability, and multithreaded behavior, and introduces
several new features for working with multi-monitor systems.
If your code works with previous versions of MSS, it should continue to work unchanged in 10.2.0.

8.2.1 Highlights
New API

In 10.2, MSS introduces a new API. The new design lets the MSS project introduce more significant internal
changes, without introducing compatibility problems.
Programs using the old API will continue to work in 10.2.0, and most of them will continue to work with 11.0 and
beyond.
Previously, MSS would provide the user with an OS-specific MSS class. In the new API, the user always sees a
single class: mss.MSS.
The existing mss.mss factory function will continue to work in 11.0, and will continue to work for as long as is
reasonable. However, the mss.MSS constructor is preferred for new code.
The existing mss.{platform}.MSS types are deprecated in 10.2.0. (This means the mss.darwin.MSS, mss.
linux.MSS, and mss.windows.MSS classes.) They will continue to work. In 11.0, MSS will remove these classes,
but to help with backwards compatibility, they will become deprecated factory functions, returning an instance of
mss.MSS. Users who use mss.{platform}.MSS as functions can continue to do so. Users who use these as type
declarations may update their code to use mss.MSS in 10.2, and may be required to do so in 11.0.
Speaking of types, the MSSBase class is deprecated in 10.2.0. Most users won’t care about that, some type decla-
rations may need to change to mss.MSS.
Where possible, deprecated functionality emits a DeprecationWarning. However, note that these are ignored by
default, unless triggered by code in __main__. If you want to see these DeprecationWarning messages, you may
run your program under python -Wd, or with the environment variable PYTHONWARNINGS=default (or error).
See the Python documentation chapter “Warning Control” for more details.
Many of the API docs are removed, since this change removes much of the API surface. However, they are still in
available for backwards-compatibility.
Again, existing working code will continue to work in 10.2 unchanged. However, we recommend that users
change the code and type declarations to use mss.MSS.
Summary of deprecations:

• mss.mss: Change to mss.MSS. Will continue to work in 11.0.
• mss.{platform}.MSS: Change to mss.MSS. Code will continue to work in 11.0. Types will need to be

changed by 11.0.
• mss.base.MSSBase: (Only valid as a type) Change to mss.MSS by 11.0.

With this change, we are also documenting the MSS versioning policy. MSS has always used Semantic Versioning,
but the new policy clearly spells out the details.

Demo Applications

The repository now includes several full demo programs under demos/ showing common screenshot-processing
workflows built on MSS.
These examples are intended as learning resources and reference implementations. The demos include extensive
comments explaining the pipeline architecture and performance considerations involved in real-world screenshot
processing, as well as how to use MSS with several popular libraries.
Included demos:

Video Recorder

Records the screen to a video file using MSS frames.

TinyTV Streamer

Streams the screen as MJPEG to a TinyTV device.

Cat Detector

Demonstrates real-time computer vision by detecting cats appearing on the screen.
While playful, these examples illustrate techniques for:

• video capture
• streaming
• real-time analysis of screenshots
• multithreaded pipelining
• integration with PyAV, Pillow, and PyTorch

Richer Monitor Metadata

If you currently use sct.monitors[1] to select the primary display, you may prefer the new sct.
primary_monitor property.
Monitor dictionaries now include additional metadata to help applications identify displays reliably:

• is_primary — whether this monitor is the primary display
• name — human-readable device name
• unique_id — stable identifier for the display

These values make it easier to:
• detect the primary monitor
• select a specific display across runs
• handle dynamic multi-monitor configurations

These new values are only present if they can be detected. In some cases (such as with a very old monitor), they
may not be available.
A new convenience property has also been added:

sct.primary_monitor

This returns the monitor dictionary corresponding to the system’s primary display.
Currently available on:

• Windows
• Linux

Support for macOS will be added in the future.

Multithreading Improvements

Multithreaded usage of MSS has been improved and clarified.
In 10.2.0:

• An MSS instance can safely be passed between threads
• Calls to grab() on the same MSS instance remain serialized, but are now guaranteed to be safe
• Multiple MSS instances can capture concurrently, allowing parallel capture across threads

Previously, some internal locking effectively serialized capture across all MSS usage. In 10.2.0, locking is now per
instance, allowing independent MSS objects to perform captures simultaneously.
The documentation has also been expanded to describe MSS’s supported multithreading guarantees.
On Linux, the new XCB-based backend further improves the reliability of multithreaded usage compared to the
previous Xlib-based implementation.

Improved Linux Capture Backend

The Linux capture implementation has been significantly modernized to reduce capture overhead and improve mul-
tithreaded reliability.

New XCB Backend

MSS now includes an XCB-based backend stack, replacing the previous Xlib-based implementation. XCB pro-
vides more predictable thread-safety and improves the reliability of multithreaded capture.
The previous Xlib implementation remains available as a fallback for systems where the XCB backend cannot be
used. See the GNU/Linux usage documentation for configuration details.

Shared-Memory Capture (XShm)

Linux now uses XShmGetImage by default, allowing MSS to capture screenshots using the X11 shared-memory
extension when it is available.
With this method, the X server writes pixel data directly into a shared memory buffer provided by the client, avoiding
the extra copy required by the traditional XGetImage path. This reduces overhead during capture and dramatically
improves performance for applications that take screenshots frequently.
If shared memory is not available, MSS automatically falls back to XGetImage.

Capture Performance

The new Linux backend can significantly reduce screenshot capture overhead.
In local testing (local desktop system, Debian testing, X11, 4K display), a tight loop capturing the full screen (1000
iterations, best of three runs) improved from:

10.1.0: 46.2 ms per screenshot
10.2.0: 9.48 ms per screenshot

This represents roughly a 5× reduction in capture time in that environment.
The improvement comes primarily from the new backend architecture and the use of the X11 shared-memory
extension (XShmGetImage), which avoids an additional memory copy when transferring pixel data from the X
server.
Actual performance improvements will vary depending on factors such as:

• display resolution
• X server configuration
• hardware
• whether the shared-memory capture path is available

Windows Improvements

Windows has received capture-reliability improvements and we have named the backend, for operational consistency
with Linux.

Capture with CreateDIBSection

The Windows screenshot implementation now uses CreateDIBSection instead of GetDIBits.
This reduces memory overhead and improves reliability during long capture sessions.
Additional improvements include:

• improved Win32 error handling and diagnostics
• fixes for capture failures during extended recordings

Restructure

The existing GDI implementation has been converted to a named backend, "gdi". It is currently the only backend
for Windows and therefore the default. We plan to add a DXGI backend in the near future.
These changes were made while keeping backwards compatibility with the existing API.

macOS Stability Fix

A memory leak in the macOS backend has been fixed.

8.2.2 Deprecations and Upcoming Changes (Planned for 11.0)
This release introduces deprecations that will take effect in MSS 11.0.
These changes are intended to improve:

• API clarity
• type safety
• future GPU capture support
• internal performance

Most users will not need to change anything immediately.
If you are unsure whether you are affected, search your codebase for the names mentioned below.

Python 3.9 EOL

Python 3.9 reached end-of-life on October 31, 2025. It is no longer receiving any updates, even security updates.
The MSS project has chosen to end support for Python 3.9, in order to focus our resources on current versions of
Python. Python 3.9 is still supported in the MSS 10.2 release, but MSS 11 will require Python 3.10 or later.

Deprecated Attribute

mss.ScreenShot.raw

Status: Deprecated Removal: 11.0
Use bgra instead.

# Before
data = screenshot.raw

# After
data = screenshot.bgra

Important differences:
• raw is mutable
• bgra is immutable

In 11.0, screenshot pixel buffers will no longer support in-place modification.
If your application relies on modifying screenshot pixels directly, please open an issue so we can discuss your use
case.

Screenshot Class Changes

To prepare for future GPU capture support, the screenshot class hierarchy will change in 11.0.
ScreenShot will become a base class with specialized implementations:

ScreenShot
ScreenShotCPU

In preparation for this change, 10.2.0 introduces ScreenShotCPU as a subclass of the current ScreenShot class.
Users who rely on type annotations can begin migrating now:

foo: mss.ScreenShotCPU = sct.grab()

This annotation works in both 10.2.x and 11.x.
If you do not use explicit type annotations, no changes are required.

Monitor Objects

In 11.0, monitor dictionaries will become a dedicated Monitor class.
To maintain compatibility:

• dictionary-style access will continue to work

monitor["left"]
monitor["top"]

• grab() will continue accepting dictionaries
If you use type annotations, you can switch to the provided Monitor type:

from mss.models import Monitor

This works in both 10.2.x and 11.x.

bgra Return Type

In 11.0, ScreenShot.bgra will return a bytes-like object, not necessarily a bytes instance.
Code that treats the result as binary data will continue to work.
If your code checks for an exact type, update it to accept bytes-like objects:

isinstance(data, (bytes, bytearray, memoryview))

cls_image Constructor Behavior

The constructor signature used when providing a custom screenshot class via cls_image may change in 11.0.
If you implement a custom class, ensure your constructor accepts flexible arguments:

def __init__(self, *args, **kwargs):

If you do not use cls_image, you are unaffected.

8.2.3 Internal Platform Attributes
The following attributes were never intended as public API and will be removed in 11.0.
If you need these system libraries, load them directly via ctypes.

Windows

• mss.windows.MSS.user32
• mss.windows.MSS.gdi32

macOS

• mss.darwin.MSS.max_displays
Most users are not affected.

If you believe an upcoming change could impact your workflow, please open an issue so we can discuss it before
11.0.

8.3 Python-MSS v10.1.0
This is version v10.1.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2025-08-16

• Mac: up to 60% performances improvement by taking screenshots at nominal resolution (e.g. scaling is off
by default). To enable back scaling, set mss.darwin.IMAGE_OPTIONS = 0. (#257)

• docs: use the shibuya theme
• :heart: contributors: @brycedrennan

8.4 Python-MSS v10.0.0
This is version v10.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2024-11-14

• removed support for Python 3.8
• added support for Python 3.14
• Linux: fixed a threading issue in .close() when calling XCloseDisplay() (#251)
• Linux: minor optimization when checking for a X extension status (#251)
• :heart: contributors: @kianmeng, @shravanasati, @mgorny

8.5 Python-MSS v9.0.2
This is version v9.0.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2024-09-01

• added support for Python 3.13
• leveled up the packaging using hatchling
• used ruff to lint the code base (#275)
• MSS: minor optimization when using an output file format without date (#275)
• MSS: fixed Pixel model type (#274)
• CI: automated release publishing on tag creation
• :heart: contributors: @Andon-Li

8.6 Python-MSS v9.0.1
This is version v9.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-20

• CLI: fixed entry point not taking into account arguments

8.7 Python-MSS v9.0.0
This is version v9.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-18

• Linux: add failure handling to XOpenDisplay() call (fixes #246)
• Mac: tiny improvement in monitors finding
• Windows: refactored how internal handles are stored (fixes #198)
• Windows: removed side effects when leaving the context manager, resources are all freed (fixes #209)
• CI: run tests via xvfb-run on GitHub Actions (#248)
• tests: enhance test_get_pixels.py, and try to fix a random failure at the same time (related to #251)
• tests: use PyVirtualDisplay instead of xvfbwrapper (#249)
• tests: automatic rerun in case of failure (related to #251)
• :heart: contributors: @mgorny, @CTPaHHuK-HEbA

8.8 Python-MSS v8.0.3
This is version v8.0.3 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-15

• added support for Python 3.12
• MSS: added PEP 561 compatibility
• MSS: include more files in the sdist package (#240)
• Linux: restore the original X error handler in .close() (#241)
• Linux: fixed XRRCrtcInfo.width, and XRRCrtcInfo.height, C types
• docs: use Markdown for the README, and changelogs
• dev: renamed the master branch to main
• dev: review the structure of the repository to fix/improve packaging issues (#243)
• :heart: contributors: @mgorny, @relent95

8.9 Python-MSS v8.0.2
This is version v8.0.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-09

• fixed SetuptoolsDeprecationWarning: Installing ‘XXX’ as data is deprecated, please list it in packages
• CLI: fixed arguments handling

8.10 Python-MSS v8.0.1
This is version v8.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-09

• MSS: ensure --with-cursor, and with_cursor argument & attribute, are simple NOOP on platforms not
supporting the feature

• CLI: do not raise a ScreenShotError when -q, or --quiet, is used but return `
• tests: fixed test_entry_point() with multiple monitors having the same resolution

8.11 Python-MSS v8.0.0
This is version v8.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2023-04-09

• removed support for Python 3.6
• removed support for Python 3.7
• MSS: fixed PEP 484 prohibits implicit Optional
• MSS: the whole source code was migrated to PEP 570 (Python positional-only parameters)
• Linux: reset the X server error handler on exit to prevent issues with Tk/Tkinter (fixes #220)
• Linux: refactored how internal handles are stored to fixed issues with multiple X servers (fixes #210)
• Linux: removed side effects when leaving the context manager, resources are all freed (fixes #210)
• Linux: added mouse support (related to #55)
• CLI: added --with-cursor argument
• tests: added PyPy 3.9, removed tox, and improved GNU/Linux coverage
• :heart: contributors: @zorvios

8.12 Python-MSS v7.0.1
This is version v7.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2022-10-27

• fixed the wheel package

8.13 Python-MSS v7.0.0
This is version v7.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2022-10-27

• added support for Python 3.11
• added support for Python 3.10
• removed support for Python 3.5
• MSS: modernized the code base (types, f-string, ran isort & black) (closes #101)
• MSS: fixed several Sourcery issues
• MSS: fixed typos here, and there
• docs: fixed an error when building the documentation

8.14 Python-MSS v6.1.0
This is version v6.1.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2020-10-31

• MSS: reworked how C functions are initialized
• Mac: reduce the number of function calls
• Mac: support macOS Big Sur (fixes #178)
• tests: expand Python versions to 3.9 and 3.10
• tests: fixed macOS interpreter not found on Travis-CI
• tests: fixed test_entry_point() when there are several monitors

8.15 Python-MSS v6.0.0
This is version v6.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2020-06-30

• removed usage of deprecated license_file option for license_files
• fixed flake8 usage in pre-commit
• the module is now available on Conda (closes #170)
• MSS: the implementation is now thread-safe on all OSes (fixes #169)
• Linux: better handling of the Xrandr extension (fixes #168)
• tests: fixed a random bug on test_grab_with_tuple_percents() (fixes #142)

8.16 Python-MSS v5.1.0
This is version v5.1.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2020-04-30

• produce wheels for Python 3 only
• MSS: renamed again MSSMixin to MSSBase, now derived from abc.ABCMeta
• tools: force write of file when saving a PNG file
• tests: fixed tests on macOS with Retina display
• Windows: fixed multi-thread safety (fixes #150)
• :heart: contributors: @narumishi

8.17 Python-MSS v5.0.0
This is version v5.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2019-12-31

• removed support for Python 2.7
• MSS: improve type annotations and add CI check
• MSS: use __slots__ for better performances
• MSS: better handle resources to prevent leaks
• MSS: improve monitors finding
• Windows: use our own instances of GDI32 and User32 DLLs
• docs: add project_urls to setup.cfg
• docs: add an example using the multiprocessing module (closes #82)
• tests: added regression tests for #128 and #135
• tests: move tests files into the package
• :heart: contributors: @hugovk, @foone, @SergeyKalutsky

8.18 Python-MSS v4.0.2
This is version v4.0.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2019-02-23

• Windows: ignore missing SetProcessDPIAware() on Window XP (fixes #109)
• :heart: contributors: @foone

8.19 Python-MSS v4.0.1
This is version v4.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2019-01-26

• Linux: fixed several Xlib functions signature (fixes #92)
• Linux: improve monitors finding by a factor of 44

8.20 Python-MSS v4.0.0
This is version v4.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2019-01-11

• MSS: remove use of setup.py for setup.cfg
• MSS: renamed MSSBase to MSSMixin in base.py
• MSS: refactor ctypes argtype, restype and errcheck setup (fixes #84)
• Linux: ensure resources are freed in grab()
• Windows: avoid unnecessary class attributes
• MSS: ensure calls without context manager will not leak resources or document them (fixes #72 and #85)
• MSS: fixed Flake8 C408: Unnecessary dict call - rewrite as a literal, in exceptions.py
• MSS: fixed Flake8 I100: Import statements are in the wrong order
• MSS: fixed Flake8 I201: Missing newline before sections or imports
• MSS: fixed PyLint bad-super-call: Bad first argument ‘Exception’ given to super()
• tests: use tox, enable PyPy and PyPy3, add macOS and Windows CI

8.21 Python-MSS v3.3.2
This is version v3.3.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-11-20

• MSS: do monitor detection in MSS constructor (fixes #79)
• MSS: specify compliant Python versions for pip install
• tests: enable Python 3.7
• tests: fixed test_entry_point() with multiple monitors
• :heart: contributors: @hugovk, @andreasbuhr

8.22 Python-MSS v3.3.1
This is version v3.3.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-09-22

• Linux: fixed a memory leak introduced with 7e8ae5703f0669f40532c2be917df4328bc3985e (fixes #72)
• docs: add the download statistics badge

8.23 Python-MSS v3.3.0
This is version v3.3.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-09-04

• Linux: add an error handler for the XServer to prevent interpreter crash (fixes #61)
• MSS: fixed a ResourceWarning: unclosed file in setup.py
• tests: fixed a ResourceWarning: unclosed file
• docs: fixed a typo in Screenshot.pixel() method (thanks to @mchlnix)
• big code clean-up using black

8.24 Python-MSS v3.2.1
This is version v3.2.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-05-21

• Windows: enable Hi-DPI awareness
• :heart: contributors: @ryanfox

8.25 Python-MSS v3.2.0
This is version v3.2.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-03-22

• removed support for Python 3.4
• MSS: add the Screenshot.bgra attribute
• MSS: speed-up grabbing on the 3 platforms
• tools: add PNG compression level control to to_png()
• tests: add leaks.py and benchmarks.py for manual testing
• docs: add an example about capturing part of the monitor 2
• docs: add an example about computing BGRA values to RGB

8.26 Python-MSS v3.1.2
This is version v3.1.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2018-01-05

• removed support for Python 3.3
• MSS: possibility to get the whole PNG raw bytes
• Windows: capture all visible window
• docs: improvements and fixes (fixes #37)
• CI: build the documentation

8.27 Python-MSS v3.1.1
This is version v3.1.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2017-11-27

• MSS: add the mss entry point

8.28 Python-MSS v3.1.0
This is version v3.1.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2017-11-16

• MSS: add more way of customization to the output argument of save()
• MSS: possibility to use custom class to handle screenshot data
• Mac: properly support all display scaling and resolutions (fixes #14, #19, #21, #23)
• Mac: fixed memory leaks (fixes #24)
• Linux: handle bad display value
• Windows: take into account zoom factor for high-DPI displays (fixes #20)
• docs: several fixes (fixes #22)
• tests: a lot of tests added for better coverage
• add the ‘Say Thanks’ button
• :heart: contributors: @karanlyons

8.29 Python-MSS v3.0.1
This is version v3.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2017-07-06

• fixed examples links

8.30 Python-MSS v3.0.0
This is version v3.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2017-07-06

• big refactor, introducing the ScreenShot class
• MSS: add Numpy array interface support to the Screenshot class
• docs: add OpenCV/Numpy, PIL pixels, FPS

8.31 Python-MSS v2.0.22
This is version v2.0.22 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2017-04-29

• MSS: better use of exception mechanism
• Linux: use of hasattr() to prevent Exception on early exit
• Mac: take into account extra black pixels added when screen with is not divisible by 16 (fixes #14)
• docs: add an example to capture only a part of the screen
• :heart: contributors: David Becker, @redodo

8.32 Python-MSS v2.0.18
This is version v2.0.18 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2016-12-03

• change license to MIT
• MSS: add type hints
• MSS: remove unused code (reported by Vulture)
• Linux: remove MSS library
• Linux: insanely fast using only ctypes
• Linux: skip unused monitors
• Linux: use errcheck instead of deprecated restype with callable (fixes #11)
• Linux: fixed security issue (reported by Bandit)
• docs: add documentation (fixes #10)
• tests: add tests and use Travis CI (fixes #9)
• :heart: contributors: @cycomanic

8.33 Python-MSS v2.0.0
This is version v2.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2016-06-04

• add issue and pull request templates
• split the module into several files
• MSS: a lot of code refactor and optimizations
• MSS: rename save_img() to to_png()
• MSS: save(): replace screen argument by mon
• Mac: get rid of the PyObjC module, 100% ctypes
• Linux: prevent segfault when DISPLAY is set but no X server started
• Linux: prevent segfault when Xrandr is not loaded
• Linux: get_pixels() insanely fast, use of MSS library (C code)
• Windows: screenshot not correct on Windows 8 (fixes #6)

8.34 Python-MSS v1.0.2
This is version v1.0.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2016-04-22

• MSS: fixed non-existent alias

8.35 Python-MSS v1.0.1
This is version v1.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2016-04-22

• MSS: libpng warning (ignoring bad filter type) (fixes #7)

8.36 Python-MSS v1.0.0
This is version v1.0.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2015-04-16

• Python 2.6 to 3.5 ready
• MSS: code clean-up and review, no more debug information
• MSS: add a shortcut to take automatically use the proper MSS class (fixes #5)
• MSS: few optimizations into save_img()
• Darwin: remove rotation from information returned by enum_display_monitors()
• Linux: fixed object has no attribute 'display' into __del__
• Linux: use of XDestroyImage() instead of XFree()
• Linux: optimizations of get_pixels()
• Windows: huge optimization of get_pixels()
• CLI: delete --debug argument

8.37 Python-MSS v0.1.1
This is version v0.1.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2015-04-10

• MSS: little code review
• Linux: fixed monitor count
• tests: remove test-linux binary
• docs: add doc/TESTING
• docs: remove Bonus section from README

8.38 Python-MSS v0.1.0
This is version v0.1.0 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2015-04-10

• MSS: fixed code with YAPF tool
• Linux: fully functional using Xrandr library
• Linux: code clean-up (no more XML files to parse)
• docs: better tests and examples

8.39 Python-MSS v0.0.8
This is version v0.0.8 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2015-02-04

• MSS: filename’s directory is not used when saving (fixes #3)
• MSS: fixed flake8 error: E713 test for membership should be ‘not in’
• MSS: raise an exception for unimplemented methods
• Windows: robustness to MSSWindows.get_pixels (fixes #4)
• :heart: contributors: @sergey-vin, @thehesiod

8.40 Python-MSS v0.0.7
This is version v0.0.7 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2014-03-20

• MSS: fixed path where screenshots are saved

8.41 Python-MSS v0.0.6
This is version v0.0.6 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2014-03-19

• Python 3.4 ready
• PEP8 compliant
• MSS: review module structure to fit the “Code Like a Pythonista: Idiomatic Python”
• MSS: refactoring of all enum_display_monitors() methods
• MSS: fixed misspellings using codespell tool
• MSS: better way to manage output filenames (callback)
• MSS: several fixes here and there, code refactoring
• Linux: add XFCE4 support
• CLI: possibility to append --debug to the command line
• :heart: contributors: @sametma

8.42 Python-MSS v0.0.5
This is version v0.0.5 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2013-11-01

• MSS: code simplified
• Windows: few optimizations into _arrange()

8.43 Python-MSS v0.0.4
This is version v0.0.4 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2013-10-31

• Linux: use of memoization → huge time/operations gains

8.44 Python-MSS v0.0.3
This is version v0.0.3 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2013-10-30

• MSS: removed PNG filters
• MSS: removed ext argument, using only PNG
• MSS: do not overwrite existing image files
• MSS: few optimizations into png()
• Linux: few optimizations into get_pixels()

8.45 Python-MSS v0.0.2
This is version v0.0.2 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2013-10-21

• added support for python 3 on Windows and GNU/Linux
• :heart: contributors: Oros, Eownis

8.46 Python-MSS v0.0.1
This is version v0.0.1 of Python-MSS, the ultra-fast cross-platform multiple screenshots module.
Release date: 2013-07-01

• first release
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WHO USES IT?

This is a non exhaustive list where MSS is integrated or has inspired. Do not hesitate to say Hello! if you are using
MSS too.

• Nvidia;
• Airtest, a cross-platform UI automation framework for aames and apps;
• Automation Framework, a Batmans utility;
• DeepEye, a deep vision-based software library for autonomous and advanced driver-assistance systems;
• Diablo 4 Loot Filter;
• DoomPy (Autonomous Anti-Demonic Combat Algorithms);
• Europilot, a self-driving algorithm using Euro Truck Simulator (ETS2);
• Flexx Python UI toolkit;
• Go Review Partner, a tool to help analyse and review your game of go (weiqi, baduk) using strong bots;
• Gradient Sampler, sample blender gradients from anything on the screen;
• gym-mupen64plus, an OpenAI Gym environment wrapper for the Mupen64Plus N64 emulator;
• NativeShot (Mozilla Firefox module);
• NCTU Scratch and Python, 2017 Spring (Python course);
• normcap, OCR powered screen-capture tool to capture information instead of images;
• Open Source Self Driving Car Initiative;
• OSRS Bot COLOR (OSBC), a lightweight desktop client for controlling and monitoring color-based automa-

tion scripts (bots) for OSRS and private server alternatives;
• Philips Hue Lights Ambiance;
• Pombo, a thief recovery software;
• Python-ImageSearch, a wrapper around OpenCV2 and PyAutoGUI to do image searching easily;
• PUBGIS, a map generator of your position throughout PUBG gameplay;
• ScreenCapLibrary, a Robot Framework test library for capturing screenshots and video recording;
• ScreenVivid, an open source cross-platform screen recorder for everyone ;
• Self-Driving-Car-3D-Simulator-With-CNN;
• Serpent.AI, a Game Agent Framework;
• Star Wars - The Old Republic: Galactic StarFighter parser;
• Stitch, a Python Remote Administration Tool (RAT);
• TensorKart, a self-driving MarioKart with TensorFlow;
• videostream_censor, a real time video recording censor ;
• wow-fishing-bot, a fishing bot for World of Warcraft that uses template matching from OpenCV;
• Zelda Bowling AI;
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Symbols
$DISPLAY, 2

B
bgra (mss.ScreenShot property), 2

C
close() (mss.MSS method), 2
compression_level (mss.MSS attribute), 2

D
details (mss.ScreenShotError attribute), 2
DISPLAY, 2

E
environment variable

$DISPLAY, 2
DISPLAY, 2

F
from_size() (mss.ScreenShot class method), 2

G
grab() (mss.MSS method), 2

H
height (mss.models.Size attribute), 2
height (mss.ScreenShot property), 2

L
left (mss.models.Pos attribute), 2
left (mss.ScreenShot property), 2

M
max_displays (mss.MSS property), 2
module

mss, 2
mss.models, 2

monitors (mss.MSS property), 2
mss

module, 2

MSS (class in mss), 2
mss() (in module mss), 2
mss.models

module, 2

P
performance_status (mss.MSS property), 2
pixel() (mss.ScreenShot method), 2
pixels (mss.ScreenShot property), 2
Pos (class in mss.models), 2
pos (mss.ScreenShot attribute), 2
primary_monitor (mss.MSS property), 2
Python Enhancement Proposals

PEP 8, 1

R
rgb (mss.ScreenShot property), 2

S
save() (mss.MSS method), 2
ScreenShot (class in mss), 2
ScreenShotError, 2
shot() (mss.MSS method), 2
Size (class in mss.models), 2
size (mss.ScreenShot attribute), 2

T
top (mss.models.Pos attribute), 2
top (mss.ScreenShot property), 2

W
width (mss.models.Size attribute), 2
width (mss.ScreenShot property), 2
with_cursor (mss.MSS property), 2
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