JoVE 61838 Screenshot Summary

Note from the author: these screenshots are unedited. There are many dead times (computation, loading time) that can be cut.
· 61838_screenshot_1
· 1.2 - Choose the canal with a 4 mm diameter. 0:02 – 0:03
· 1.3 - Program the pump to eject 720 mL/min of fluid for 0.3 s and then to eject 50 mL/min for 0.7 s to respectively mimic the systole and diastole cardiac phases. 0:03 – 0:19
· 1.4 - 4. Run the pump. 00:19 – 0:33

· 61838_screenshot_2
· 3.1 - Using the examples scripts, design a conventional focused “B-Mode” (i.e., echography) sequence that will be used for probe positioning. 
· 3.1.1 - Set the imaging depth to 50 mm. 00:03 – 00:16
· 3.1.2 - Set the focal depth to 35 mm. 00:06 – 0:10
· 3.2. Using the examples scripts, design an ultrafast ultrasound sequence. 
· 3.2.1. Set the imaging depth to 50 mm. 00:11 – 00:16
· 3.2.2. Program 3 tilted plane-waves at [-3,0,3] degree. 00:16 – 00:21
· 3.2.3. Set the pulse repetition frequency (PRF) to 12 kHz. 00:21 – 00:25
· 3.2.4. Use 4 half-cycles for the ultrasound waveform. 00:25 – 00:28
· 3.2.5. Set the total duration to 1 s. 00:28 – 00:30
· 4.2.2 - Place the probe on the phantom and launch the B-Mode ultrasound sequence. 00:30 – 00:40

· 61838_screenshot_3
· 4.3 - Locate the canal of interest. The fluid appears darker than the surrounding tissue. 00:03 – 0:09. Place the probe in longitudinal view. 00:09 – 00:20
· 4.4 - Manually maintain the probe in the position of interest. 00:20 – 00:26
· 4.5 - End the B-Mode sequence and launch the ultrafast sequence acquisition script. 00:26 – 00:50

· 61838_screenshot_4
· 5.1 & 5.2. Once the sequence is over, save the raw data (also called Radio-Frequency data, “RF”).Launch the image reconstruction script using the ultrasound system default software. At the end of the process, the IQ data matrix should be created. 00:54 – 02:01

· 61838_screenshot_5
· 6.1 - Reshape the 3D (space x space x time) IQ matrix into a 2D (space x time) Casorati matrix, named IQr. 00:01 – 01:29
· 6.2 - Compute the singular value decomposition of IQr. 00:26 – 0:50
· 6.3 - Compute the Spatial Similarity Matrix C using the spatial singular vectors U as described by Baranger et al and identify the blood subspace boundaries N. 01:33 – 02:01
· 6.4 - Use this cutoff N to filter the IQ data as described in Demene et al. 02:01 – 02:23
· 7.2 - Display the PD map in logarithm scale. 02:23 – 02:28
· 7.3 - Define a circular region of interest (ROI) on the image, containing 1 to 30 pixels. 02:28 – 02:44
· 7.4 - Average the IQf signal over the pixels of that ROI. 02:44 – 02:50
· 7.5 - Compute and display the Doppler spectrogram. Using the square magnitude of the Short-Time Fourier Transform (STFT). 02:50 – 03:05
· 7.6 - Overlay the center frequency at each time point of the spectrogram. 03:05 – 03:11
· 7.7 - Convert the frequency f values into blood axial velocities vz using the Doppler formula 03:11 – 03:29
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