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Required Software

adobe premiere ImageJ ExcelVirtualDub



Cardiac rhythm analysis pipeline

Video recording @ frame rate 
of 60 fps

Extract the dynamic pixel 
changes from images

Calculate heartbeat frequency
by Short-time Fourier transform

Convert video into image 
sequence frame-by-frame

Perform statistic analysis

CCD

XY stage

Microscope 
body



Checking Interesting Time Point

• Drag Video File to Adobe 
Premiere

• Click Ctrl+N to make 
sequence

• Check interesting time point



Export Video File

• Click Ctrl+M to render video
• Select AVI video format 
• Set in and out point to determine 

video length and point
• Click export to render the video 



Convert to Uncompressed Format in VirtualDub

• Click Ctrl+O to select the video file
• Click F7 function key to convert the 

file format to uncompressed AVI



Open the Video File with ImageJ

• Click File + Open to Select Video File
• Select the VirtualDub converted video
• In AVI Reader of ImageJ, choose the frames selected 
and uncheck all the boxes



Select Region of Interesting (ROI) in ImageJ

• Use *Oval* brush selection to 
choose ROI in specific heart area 
(atrium or ventricle regions)

• The ROI can be specified in atrium, 
ventricle or the entire heart region 
to measure the beating rate 

ROI



Use Time Series Analyzer V3 Plugin  

• Choose Time Series Analyzer V3 plugin 
• Click “Add” Button to choose ROI
• Click “Get Average” to get the peak and 

data
• Click “Save” in the peak window to keep 

the data for further analysis
• After this analysis, the dynamic pixel 

change can be extracted 



Combine the data in Microsoft Excel

• Make 4 sheets in Excel: 
Atrium and Ventricle (from Plugin). Atrium Peak and 
Ventricle Peak sheets for further analysis
• Time obtained from frame/29

(the video recording speed is 60 fps, but after video 
output by Adobe Premiere the speed reduce to 29 fps)



Input The Data Into Origin 9.1

• The data matrix is directly copy 
from Excel and paste to Origin 
9.1

• In this case, we perform time 
chronology analysis of zebrafish 
embryo heartbeat for 30 min, 
and calculate the bmp (beat per 
min) at 0, 5, 10, 15, 20, 25 and 30 
min time points. 



Make Graphic by using Origin 9.1

Time (sec)



Perform Short-time Fourier transform (STFT) to 
get heart beat frequency over time changes



Perform STFT by using Origin 9.1 software

• Click Analysis -> Signal Processing -> 
STFT -> Open Dialog (for new setup) or 
<Last used> for previous setup

Time (sec)



• Change the setup based on the need
• On this experiment, no need to change the 

parameter (we use the default setting)

Perform STFT by using Origin 9.1 software



Change Scale in STFT Result

• When the scale range is too wide, it can 
be adjusted

• To change the X and Y scale double click 
on the graphic result



Changed Scale STFT Result

Time (sec) Time (sec)



Use Peak Analyzer to detect the peak interval

• After select graphic, in tool box, use 
Analysis -> Peaks and Baseline -> 
Peak Analyzer -> Open Dialog (for 
new setup) or Last used (for 
previous setup)

Time (sec)



Setting up Peak Analyzer

• To obtain time and 
intensity of each peak, we 
use “Find Peaks” function 

Time (sec)



Merge atrium and ventricle rhythm



Copy the Data for Further Analysis

• Minimize the graphic and open the sheet
• Change the window into Peak_Centers
• Copy X and Y data and paste into Excel.
• X as the peak time and Y as peak intensity



Insert New Column in Excel

• Insert new column between time and peak to 
calculate time interval 



Calculate Time Interval

• In time interval column, use 
formula: =(A3-A2) or two time 
point that want to be analysed

• Drag down the formula and delete 
the last calculation as it will show 
false result



Calculate Time Interval and Beat per Minute

• Calculate average time interval by using 
the formula: =AVERAGE(B2:B25) or the 
average of selected time interval

• Calculate the average heart rate (bpm) by 
using the formula: =60/average time 
interval



Combine all the data in Excel

• Combine all the data to make it easier to calculate the result



Select Table & Graph Format 

• For endpoint analysis use “Column”
• For time chronology analysis use “Grouped”



Copy the results from Excel to GraphPad Prism



Create Graph from The Data

• Click Insert -> New Graph of Existing 
Data



Select Plot Summary Data Type

• For endpoint analysis use min to max plot (left)
• For time chronology analysis use Mean with SEM (right)



Select Plot Summary Data Type

• This data is time chronology analysis of cardiac rhythm after 5uM 
astemizole treatment in zebrafish embryos aged at 72 hpf
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