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What makes Philips SmartSpeed AI unique? 

What are the clinical benefits of Philips SmartSpeed AI?

Compute platform and interface for deployment of AI innovation

Adaptive-CS-Net deep learning technology 
applied at the beginning of the recon chain
Philips SmartSpeed AI is completely integrated in the 
acquisition and reconstruction acceleration engine and 
the Adaptive-CS-Net is trained to cover all anatomical 
domains and image contrasts over a wide range of 
acceleration factors and resolutions. This makes Philips 
SmartSpeed AI as versatile as Compressed SENSE which 
is unparalleled in the application range. It can be applied 
in any anatomical area for all contrasts for 2D and 3D 
sequences including complex image output. The latter 
has the benefit that any image processing steps can be 
applied. Therefore, Philips SmartSpeed AI is for instance 

Philips SmartSpeed AI brings faster imaging, reduced
motion sensitivity and higher resolution by sampling
across the full k-space to capture the high frequency
information. The support for multiple contrasts of 2D
and 3D scans as well as derived information like fat-free
imaging with mDixon ensures that shorter scan times
are not realized only for single scans, but that the whole
examination time is reduced. This is obviously beneficial
for patient comfort and compliance. Through the novel
design of the Adaptive-CS-Net, Philips SmartSpeed AI is up

Philips SmartSpeed is delivered with a graphics processing unit (GPU) for on-the-fly reconstruction times 
with the Philips SmartSpeed reconstruction framework. GPU’s are well equipped for the processing of DL 
algorithms, both the training of the model as well as the deployment. The modular setup of the reconstruction 
pipeline with the Recon2.0 platform allows for easy integration of any algorithm or processing steps directly 
on the scanner. This also holds for home-build DL reconstruction steps to deploy directly on the scanner. 
On top of that, the PRIDE image processing interface allows to initiate any home-build post-processing DL 
algorithms based on input from single or multiple scans. The initiation is automatically started after the 
relevant scans are finished and performed at computing hardware to be connected to the scanner computer. 

I think Philips SmartSpeed is useful 
especially for high-resolution imaging. 
The excellent denoising capability in 
Philips SmartSpeed allows imaging 
with extremely high resolution without 
increasing the scan time. This is particularly 
important, for example, in depicting small 
lesions in the vascular system.‘’

The AI-based Philips SmartSpeed 
reconstruction is the new benchmark 
among acceleration techniques for us. 
It improves Compressed SENSE in all 
aspects and allows a further 30% 
reduction in scan times with unchanged 
excellent image quality and diagnostic 
confidence.’’

compatible with mDixon, SWIp and PCA. Image fidelity 
is maintained by the inherent data consistency of the 
Adaptive-CS-Net roll-out. 

Unique sampling pattern
The unique non-uniform variable density subsampling 
is designed to promote incoherence that is trained 
into the Adaptive-CS-Net. Unlike other existing AI 
techniques, the acceleration is realized by genuine 
subsampling and not by a reduction of the k-space 
extend or number of signal averages. Accelerated 
sampling of the whole k-space extend provides 
true resolution in shorter scan times.

to 3 times faster than conventional parallel imaging and
can increase resolution up to 65%* to deliver outstanding
image quality for diagnostic confidence. The variable
density non-uniform sampling scheme allows scans to be
accelerated with k-space coverage to the full extent such
that higher frequencies (and hence, anatomical details)
are captured. This results in truly high-resolution images
in which fine structures can be discriminated.
Examples of Philips SmartSpeed AI are available
on the next pages.

Dr. Bratke, 
Radiologist - Expert in Musculoskeletal Imaging
University Hospital of Cologne

Brain – ~50% reduced exam time covering both 2D and 3D scans*

Brain – Improved Image Quality

Philips SmartSpeed AI. Exam time: 8:32 min

Conventional Acceleration. Exam time: 16:32 min

Conventional Acceleration

3D FLAIR
1.1x1.1x1.1 mm
Reduction factor 10
2:16 min

Courtesy: Tokyo Metropolitan Police Hospital, Japan. Ingenia Elition X 3.0T

3D FLAIR
1.1x1.1x1.1 mm
Reduction factor 10
2:24 min

Philips SmartSpeed AI

    Ingenia Ambition 1.5T 
*  Compared to conventional parallel imaging (SENSE) 

Axial 2D T2w TSE
0.6x0.75x5.0 mm
2:31 min

Axial 2D T2w TSE
0.6x0.75x5.0 mm
1:25 min

Axial 2D T2w FFE
0.9x1.1x5.0 mm
3:32 min

Axial 2D T2w FFE
0.9x1.1x5.0 mm
2:00 min

3D T1w TFE
1.1x1.1x1.1 mm
5:11 min

3D T1w TFE
1.1x1.1x1.1 mm
2:08 min

3D BrainView FLAIR
1.2x1.2x1.2 mm
4:43 min

3D BrainView FLAIR
1.2x1.2x1.2 mm
2:24 min

DWI b1000
1.5x2.0x5.0 mm
35 sec

DWI b1000
1.5x2.0x5.0 mm
35 sec

* Compared to conventional parallel imaging (SENSE)
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