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from mss import mss

# The simplest use, save a screen shot of the 1st monitor
with mss() as sct:

sct.shot()

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

• Python 3.5+ and PEP 8 compliant, no dependency, thread-safe;

• very basic, it will grab one screen shot by monitor or a screen shot 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 screen shots (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 StackOverflow;

• MSS stands for Multiple Screen Shots;
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https://www.python.org/dev/peps/pep-0008
https://github.com/BoboTiG/python-mss
https://python-mss.readthedocs.io/examples.html
https://github.com/BoboTiG/python-mss/issues
https://stackoverflow.com/questions/tagged/python-mss
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CHAPTER 1

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 2

Usage

2.1 Import

So MSS can be used as simply as:

from mss import mss

Or import the good one based on your operating system:

# MacOS X
from mss.darwin import MSS as mss

# GNU/Linux
from mss.linux import MSS as mss

# Microsoft Windows
from mss.windows import MSS as mss

2.2 Instance

So the module can be used as simply as:

with mss() as sct:
# ...

2.3 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.

2.3.1 GNU/Linux
On GNU/Linux, you can specify which display to use (useful for distant screenshots via SSH):

with mss(display=":0.0") as sct:
# ...

A more specific example (only valid on GNU/Linux):

import mss

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

print(filename)

2.4 Command Line

You can use mss via the CLI:
mss --help

Or via direct call from Python:

python -m mss --help

New in version 3.1.1.

CHAPTER 3

Examples

3.1 Basics

3.1.1 One screen shot per monitor

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

3.1.2 Screen shot of the monitor 1

filename = sct.shot()
print(filename)

3.1.3 A screen shot to grab them all

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

3.1.4 Callback
Screen shot of the monitor 1 with a callback:
import os
import os.path

import mss

def on_exists(fname):
# type: (str) -> None
"""
Callback example when we try to overwrite an existing screenshot.
"""

if os.path.isfile(fname):
newfile = fname + ".old"
print("{} -> {}".format(fname, newfile))
os.rename(fname, 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)

New 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)

New 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) # type: ignore

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

New 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

New 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

You can handle data using a custom class:

import mss

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

def __init__(self, data, monitor, **kwargs):
self.data = data
self.monitor = monitor

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

New in version 3.1.0.

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 frombytes():

import mss
from PIL import Image

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.frombytes("RGB", sct_img.size, sct_img.bgra, "raw", "BGRX")
# The same, but less efficient:
# img = Image.frombytes('RGB', sct_img.size, sct_img.rgb)

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

New in version 3.0.0.

3.3.1 Playing with pixels
This is an example using putdata():

import mss
from PIL import Image

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.raw[2::4], sct_img.raw[1::4], sct_img.raw[0::4])
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()

New 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 mss
import numpy

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 = numpy.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("fps: {}".format(1 / (time.time() - last_time)))

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

cv2.destroyAllWindows()
break

New 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 mss
import numpy

def screen_record():
try:

from PIL import ImageGrab
except ImportError:

return 0

# 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 = numpy.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():
# 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 = numpy.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())

New 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):
# type: (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):
# type: (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() # type: Queue

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

New 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 now. """
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_frombytes(im):
""" Efficient Pillow version. """
return Image.frombytes('RGB', im.size, im.bgra, 'raw', 'BGRX').tobytes()

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

New in version 3.2.0.

CHAPTER 4

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: 3.5 and newer

4.1 Future

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

4.2 Others

Tested successfully on Pypy 5.1.0 on Windows, but speed is terrible.

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)

CHAPTER 5

MSS API

5.1 Classes

5.1.1 macOS
mss.darwin.CFUNCTIONS

5.1.2 GNU/Linux
mss.linux.CFUNCTIONS
mss.linux.ERROR

Type types.SimpleNamspacedict
The details attribute contains the latest Xlib or XRANDR function. It is a dict.
New in version 5.0.0.

mss.linux.PLAINMASK
mss.linux.ZPIXMAP
class mss.linux.MSS

__init__([display=None])
Parameters display (str or None) – The display to use.

GNU/Linux initializations.
get_error_details()

Return type Optional[dict[str, Any]]
Get more information about the latest X server error. To use in such scenario:
with mss.mss() as sct:

# Take a screenshot of a region out of monitor bounds
rect = {"left": -30, "top": 0, "width": 100, "height": 100}

try:
sct.grab(rect)

except ScreenShotError:
details = sct.get_error_details()
"""
>>> import pprint
>>> pprint.pprint(details)
{'xerror': 'BadFont (invalid Font parameter)',
'xerror_details': {'error_code': 7,

'minor_code': 0,
'request_code': 0,
'serial': 422,
'type': 0}}

"""

New in version 4.0.0.
grab(monitor)

Return type ScreenShot
Raises ScreenShotError – When color depth is not 32 (rare).

See grab() for details.
mss.linux.error_handler(display, event)

Parameters
• display (ctypes.POINTER(Display)) – The display impacted by the error.
• event (ctypes.POINTER(Event)) – XError details.

Return int Always 0.
Error handler passed to X11.XSetErrorHandler() to catch any error that can happen when calling a X11
function. This will prevent Python interpreter crashes.
When such an error happen, a ScreenShotError exception is raised and all XError information are
added to the details attribute.
New in version 3.3.0.

5.1.3 Windows
mss.windows.CAPTUREBLT
mss.windows.CFUNCTIONS
mss.windows.DIB_RGB_COLORS
mss.windows.SRCCOPY

5.2 Methods
class mss.base.MSSBase

The parent’s class for every OS implementation.
close()

Clean-up method. Does nothing by default.
New in version 4.0.0.

grab(region)
Parameters monitor (dict) – region’s coordinates.
Return type ScreenShot

Retrieve screen pixels for a given region. Subclasses need to implement this.

Note: monitor can be a tuple like PIL.Image.grab() accepts, it will be converted to the appro-
priate dict.

save([mon=1][, output=’mon-{mon}.png’][, callback=None])
Parameters

• mon (int) – the monitor’s number.
• output (str) – the output’s file name.
• callback (callable or None) – callback called before saving the screen shot

to a file. Takes the output argument as parameter.
Return type iterable
Returns Created file(s).

Grab a screen shot and save it to a file. The output parameter can take several keywords to customize
the filename:

• {mon}: the monitor number
• {top}: the screen shot y-coordinate of the upper-left corner
• {left}: the screen shot x-coordinate of the upper-left corner
• {width}: the screen shot’s width
• {height}: the screen shot’s height
• {date}: the current date using the default formatter

As it is using the format() function, you can specify formatting options like {date:%Y-%m-%s}.

Warning: On Windows, the default date format may result with a filename containing ‘:’ which
is not allowed:
IOerror: [Errno 22] invalid mode ('wb') or filename: 'sct_1-2019-01-
→˓01 21:20:43.114194.png'

To fix this, you must provide a custom date formatting.

shot()
Return str The created file.

Helper to save the screen shot of the first monitor, by default. You can pass the same arguments as for
save().
New in version 3.0.0.

class mss.base.ScreenShot
Screen shot object.

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

classmethod from_size(cls, data, width, height)
Parameters

• data (bytearray) – raw BGRA pixels retrieved by ctypes OS independent imple-
mentations.

• width (int) – the monitor’s width.
• height (int) – the monitor’s height.

Return type ScreenShot
Instantiate a new class given only screen shot’s data and size.

pixel(coord_x, coord_y)
Parameters

• coord_x (int) – The x coordinate.
• coord_y (int) – The y coordinate.

Return type tuple(int, int, int)
Get the pixel value at the given position.
New in version 3.0.0.

mss.tools.to_png(data, size, level=6, output=None)
Parameters

• data (bytes) – RGBRGB. . . RGB data.
• size (tuple) – The (width, height) pair.
• level (int) – PNG compression level.
• output (str) – output’s file name.

Raises
• ScreenShotError – On error when writing data to output.
• zlib.error – On bad compression level.

Dump data to the image file. Pure Python PNG implementation. If output is None, create no file but return
the whole PNG data.
New in version 3.0.0.
Changed in version 3.2.0: The level keyword argument to control the PNG compression level.

5.3 Properties
class mss.base.MSSBase

monitors
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

Subclasses need to implement this.
Return type list[dict[str, int]]

class mss.base.ScreenShot

__array_interface__
Numpy array interface support. It uses raw data in BGRA form.

Return type dict[str, Any]
bgra

BGRA values from the BGRA raw pixels.
Return type bytes

New in version 3.2.0.
height

The screen shot’s height.
Return type int

left
The screen shot’s left coordinate.

Return type int
pixels

List of RGB tuples.
Return type list[tuple(int, int, int)]

pos
The screen shot’s coordinates.

Return type collections.namedtuple()
rgb

Computed RGB values from the BGRA raw pixels.
Return type bytes

New in version 3.0.0.
size

The screen shot’s size.
Return type collections.namedtuple()

top
The screen shot’s top coordinate.

Return type int
width

The screen shot’s width.
Return type int

5.4 Exception

exception mss.exception.ScreenShotError
Base class for MSS exceptions.
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.

Return type dict[str, Any]
New in version 3.3.0.

5.5 Factory
mss.factory.mss()

Factory function to instance the appropriate MSS class.

CHAPTER 6

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.

Additionally, you can install pre-commit to ensure you are doing things well:

$ python -m pip install -U --user pre-commit
$ pre-commit install

6.2 Testing

6.2.1 Dependency
You will need tox:
$ python -m pip install -U --user tox

6.2.2 How to Test?
Launch the test suit:
$ tox

# or
$ TOXENV=py37 tox

This will test MSS and ensure a good code quality.

6.3 Code Quality

To ensure the code is always well enough using flake8:

$ TOXENV=lint tox

6.4 Static Type Checking

To check type annotation using mypy:

$ TOXENV=types tox

6.5 Documentation

To build the documentation, simply type:

$ TOXENV=docs tox

CHAPTER 7

Who Uses it?

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

7.1 AI, Computer Vison

• DeepEye, a deep vision-based software library for autonomous and advanced driver-assistance systems;
• DoomPy (Autonomous Anti-Demonic Combat Algorithms);
• Europilot, a self-driving algorithm using Euro Truck Simulator (ETS2);
• gym-mupen64plus, an OpenAI Gym environment wrapper for the Mupen64Plus N64 emulator;
• Open Source Self Driving Car Initiative;
• PUBGIS, a map generator of your position throughout PUBG gameplay;
• Self-Driving-Car-3D-Simulator-With-CNN;
• Star Wars - The Old Republic: Galactic StarFighter parser;
• TensorKart, a self-driving MarioKart with TensorFlow;
• Zelda Bowling AI;

7.2 Games

• Go Review Partner, a tool to help analyse and review your game of go (weiqi, baduk) using strong bots;
• Serpent.AI, a Game Agent Framework;

7.3 Learning

• NCTU Scratch and Python, 2017 Spring (Python course);

7.4 Security

• Automation Framework, a Batmans utility;
• Pombo, a thief recovery software;
• Stitch, a Python Remote Administration Tool (RAT);

7.5 Utilities

• Flexx Python UI toolkit;
• NativeShot (Mozilla Firefox module);
• normcap, OCR powered screen-capture tool to capture information instead of images;
• Philips Hue Lights Ambiance;
• ScreenCapLibrary, a Robot Framework test library for capturing screenshots and video recording;
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• genindex

• search
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Python Module Index

m
mss.base, 2
mss.darwin, 2
mss.exception, 2
mss.factory, 2
mss.linux, 2
mss.tools, 2
mss.windows, 2
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Index

Symbols
__array_interface__

(mss.tools.mss.base.ScreenShot attribute),
2

__init__() (mss.linux.MSS method), 2

B
bgra (mss.tools.mss.base.ScreenShot attribute), 2

C
CAPTUREBLT (in module mss.windows), 2
CFUNCTIONS (in module mss.darwin), 2
CFUNCTIONS (in module mss.linux), 2
CFUNCTIONS (in module mss.windows), 2
close() (mss.base.MSSBase method), 2

D
details (mss.exception.ScreenShotError attribute), 2
DIB_RGB_COLORS (in module mss.windows), 2

E
ERROR (in module mss.linux), 2
error_handler() (in module mss.linux), 2

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

G
get_error_details() (mss.linux.MSS method), 2
grab() (mss.base.MSSBase method), 2
grab() (mss.linux.MSS method), 2

H
height (mss.tools.mss.base.ScreenShot attribute), 2

L
left (mss.tools.mss.base.ScreenShot attribute), 2

M
monitors (mss.tools.mss.base.MSSBase attribute), 2
MSS (class in mss.linux), 2
mss() (in module mss.factory), 2
mss.base (module), 2
mss.base.MSSBase (class in mss.tools), 2
mss.base.ScreenShot (class in mss.tools), 2
mss.darwin (module), 2
mss.exception (module), 2
mss.factory (module), 2
mss.linux (module), 2
mss.tools (module), 2
mss.windows (module), 2
MSSBase (class in mss.base), 2

P
pixel() (mss.base.ScreenShot method), 2
pixels (mss.tools.mss.base.ScreenShot attribute), 2
PLAINMASK (in module mss.linux), 2
pos (mss.tools.mss.base.ScreenShot attribute), 2
Python Enhancement Proposals

PEP 8, 1

R
rgb (mss.tools.mss.base.ScreenShot attribute), 2

S
save() (mss.base.MSSBase method), 2
ScreenShot (class in mss.base), 2
ScreenShotError, 2
shot() (mss.base.MSSBase method), 2
size (mss.tools.mss.base.ScreenShot attribute), 2
SRCCOPY (in module mss.windows), 2

T
to_png() (in module mss.tools), 2
top (mss.tools.mss.base.ScreenShot attribute), 2

W
width (mss.tools.mss.base.ScreenShot attribute), 2
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Z
ZPIXMAP (in module mss.linux), 2
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