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Standalone Cameras



Video4Linux 2



cat /dev/video0 > my_holidays_in_hawaii.png



Video4Linux 2

fd = open("/dev/video0");
ioctl(fd, VIDIOC_S_FMT, &fmt);
ioctl(fd, VIDIOC_S_PARM, &fps);
ioctl(fd, VIDIOC_S_EXT_CTRL, &exp_time);
ioctl(fd, VIDIOC_REQBUFS, &req)) ;
for i in buf: ioctl(fd, VIDIOC_QUERYBUF, &buf[i]));
for i in buf: ioctl(fd, VIDIOC_QBUF, &buf[i]));
ioctl(fd, VIDIOC_STREAMON, &req)) ;
while true:

ioctl(fd, VIDIOC_DQBUF, &buf[i]));
USE IMAGE
ioctl(fd, VIDIOC_QBUF, &buf[i]));
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Modular Cameras



Video4Linux 2 (media controller)
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- Super HDR
- Zero Shutter Lag
- Ultra high FPS
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KCAM ISP
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Kcam follows a DRM-like model where the 
kernel provides basic functionality:

- Scheduling
- Discovery

Everything else is provided by userspace

Create a new kernel subsystem designed to support specifically “complex cameras”. 
It is NOT a replacement for V4L2.
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KCAM openness
For a driver to be upstreamed, there must be an open source camera stack. That 
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Proprietary + Confidential

Challenges



The vendor access
- Media maintainers expect that:
   A fully open source upstream driver. Does require opening up hardware access
   and documenting the API, but not the algorithms used to configure the HW
   optimally, those can remain closed. However, enough information must be
   available so an open source implementation can be made. 



Proprietary + Confidential
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Unusable hardware



Proposal
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Proprietary + Confidential

Chicken and egg problem

- Vendors do not want to invest in a new 
framework if it does not have a chance to 
succeed
- Upstream community do not trust vendors 
until they deliver an complete solution
-  Users cannot commit to an open OS if it 
does not cover their use cases



Proprietary + Confidential

Kernel component
DKMS package in main
- GPL Licence

Documentation:
https://chromium.googlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp
https://chromium.googlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst
Source code:
https://chromium.googlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h
https://chromium.googlesource.com/chromiumos/third_party/

kernel/+/refs/heads/kcam-6.1/include/linux/isp/

https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/userspace-api/isp
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/Documentation/driver-api/isp.rst
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/uapi/linux/isp.h
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/linux/isp/
https://chromium.googlesource.com/chromiumos/third_party/kernel/+/refs/heads/kcam-6.1/include/linux/isp/


Proprietary + Confidential

Camera framework

Alternatives:
- Libcamera based
- Vendor code based

Two components:
- Open License (LGPL, MIT) for main components
- Closed license for "Secret sauce"
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KCAM Internal - Entities
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KCAM Internal - Instances
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KCAM Internal - Operations
Asynchronous execution of operations

- userspace submits a graph of operations
- dependencies between operations are automatically taken care of

Op-1 Op-2

Op-3 Op-4

Root

MIPI Codec

Core1 ISP DMA

Core 2

Core1 
Event

signal from kernel driver

Op-3 should wait until 
Op-1 is completed at 
the hardware level
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Userspace
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Entity Entity Entity Entity

fd = open(/dev/isp);
ioctl(fd, QUERY, &result); // discover HW
while (cond) {
    ioctl(fd, OPERATION, &graph); // post requests
    read(fd); // wait completion
}
close(fd);

Driver Driver Driver

/dev/isp “one device to rule them all”

Entity = abstraction of 
hardware components 
driver provides

Tight collaboration between heterogeneous devices! (e.g. stereo cameras, post-processing)


