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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  
N
Can you record movies/images using your own microscope camera? (Y/N)
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
2. Does your protocol include software usage? (Y/N) 
Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
[bookmark: OLE_LINK42]3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
 
We believe that the way that plsregress() command are used and the method of evaluating models will be an extremely important step in this work and will be central to the replication of our work.. 
3.2.3 
3.3.2 
3.3.3. 
3.3.4 
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
 
For a regression model, the mean square error (or cross-validation of mean square error) and its residuals are the classic measures of how good the model is.
3.3.3
3.3.4
5. Will the filming need to take place in multiple locations? (Y/N) 
N
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Zihao Chen: The significance of this experimental manuscript lies in the application of Near Infrared, or NIR, spectroscopy and data mining algorithms to the on-line monitoring of actual process industry [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.

1.2. Niannian Zheng: The biggest advantages of this technology lie in its rapidity, the nondestructive property of its near infrared detection technology, and the practicability of the partial least squares, or PLS, algorithm [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.






Section - Protocol
2. NIR Spectrum Data Acquisition with Fourier Transform (FT)-NIR Process Spectrometer
2.1. To begin, connect the spectrometer as described in the text protocol [1]. 
2.1.1. B-roll/footage of talent working at the computer. Obtain multiple shots. Video editors, please use these shots as needed throughout the video.
2.2. To set up measurement parameters, use the OPUS software. Navigate to the Measure menu, and select the Advanced Measurement command. On the dialog that opens, define the measurement parameters on the different tabs. Click the Accept & Exit button [1]. 
2.2.1. LAB MEDIA: 2.2.1.mp4 – Video editors, please pause the video when the dialog box opens at the end. First emphasize the tabs across the top of the dialog box as the 3rd sentence is narrated. Then emphasize the button labeled: “Accept & Exit” at the bottom of the screen as the final sentence is narrated.
2.3. To store the experiment file, click the Advanced tab. On the dialog that opens, define the resolution as 4 inverse centimeters [1].
2.3.1. LAB MEDIA: 2.3.1-2.5.1.mp4 – Video editors, please show 0:00-0:05. Emphasize the action being performed.
2.4. Define the number of scans as 16 scans in the Sample/Background Scan Time entry fields. Define the path to automatically store the measuring data from 4,000 inverse centimeters to 12,500 inverse centimeters [1].
2.4.1. LAB MEDIA: 2.3.1-2.5.1.mp4 – Video editors, please show 0:06-0:35. Emphasize the action being performed.
2.5. Determine the data type for the result spectrum as Absorbance, and save the experiment file [1].
2.5.1. LAB MEDIA: 2.3.1-2.5.1.mp4 – Video editors, please show 0:36-0:44. Emphasize the action being performed.
2.6. Now, click the Optic tab. On the dialog that opens, click the Aperture setting drop-down list and select the same value used to acquire a sample spectrum [1]. Author NOTE: The steps 2.6-2.9 and their actions cannot be fully presented in the video generated by OBS because there is currently a shortage of chemical samples available for online monitoring demonstrations. The background button and the single channel detection button were not pressed. Therefore, only the specific interface of steps 2.6-2.9 and some buttons and drop-down bars are shown at https://www.jove.com/account/file-uploader?SRC = 18018533.
2.6.1. LAB MEDIA: 2.6.1.mp4 – Video editors, please emphasize the Optic tab as the first sentence is narrated. Then emphasize “Aperture setting.”
2.7. Then, click the Basic tab. On the dialog that opens, click the Background Single Channel button, and place the sample into the optical path of the spectrometer to measure the sample spectrum [1]. NOTE: Video Editor: Emphasize the Background Single Channel button even though it was not pressed. 
2.7.1. LAB MEDIA: 2.7.1.mp4 – Video editors, please emphasize the Basic tab as the first sentence is narrated. Then emphasize the button labeled “Background Single Channel.”
2.8. Under the Basic tab, define the sample description and sample form in the particular entry field. This information is stored together with the spectrum [1].
2.8.1. LAB MEDIA: 2.8.1.mp4 – Video editors, please emphasize the action being performed.
2.9. [bookmark: _GoBack]Now, click the Sample Single Channel button to start the online measurement. Save the NIR spectrum of each scan as an OPUS file [1]. NOTE: Video Editor: Emphasize the Sample Single Channel button even though it was not pressed.
2.9.1. LAB MEDIA: 2.9.1.mp4 – Video editors, please emphasize the button labeled “Sample Single Channel.”
2.10. Use the software OPUS to read the original spectral set. On the File menu, click the Load File command. On the dialog that opens, select the particular spectrum file. Click the Open button. The spectrum is displayed in the spectrum window [1].
2.10.1. LAB MEDIA: 2.10.1.mp4 – Video editors, please emphasize the action being performed.
3. NIR Spectroscopy Data Pre-Processing
3.1. With the spectral preprocessing function in, obtain spectral dataset preprocessed with the first-order derivative. First, open The Unscrambler which is a multivariate data analysis and experimental design software. Then, select the Import command under File. Import the OPUS file as an original NIR spectral dataset [1].
3.1.1. LAB MEDIA: 3.1.1.mp4 – Video editors, please show 0:00-0:40. Emphasize the action being performed.
3.2. Select the Transform command under Modify. Then, select the Savitzky Golay Derivatives under Derivatives [1].
3.2.1. LAB MEDIA: 3.2.1-3.3.1.mp4 – Video editors, please show 0:00-0:18. Please use the zoom bubble to emphasize the action being performed.
3.3. Define the Samples and Variables as All Samples and All Variables in Scope. Also define the number of Smoothing points as 13 and the Derivative as 1st derivative in Parameters. Click OK to start the derivative [1].
3.3.1. LAB MEDIA: 3.2.1-3.3.1.mp4 – Video editors, please show 0:19-01:04. Please use the zoom bubble to emphasize the action being performed.
3.4. Perform vector normalization on the sample spectra to normalize the value of the absorbance. Select the Normalization command under Modify. Define the Samples and Variables as All Samples and All Variables in Scope. Select Vector normalization in the Type. Click OK to perform vector normalization [1]. 
3.4.1. LAB MEDIA: 3.4.1.mp4 – Video editors, please use the zoom bubble to emphasize the action being performed and try to correlate with the narration when possible.
4. Establishment of Partial Least Squares Regression (PLSR) Model
4.1. [bookmark: _Hlk6698042]To select the appropriate number of principal components, open Matlab and import the mat file containing the preprocessed near-infrared spectral data by dragging the mat file to the workspace [1].  
4.1.1. LAB MEDIA: 4.1.1.mp4 – Video editors, please use the zoom bubble to emphasize the action being performed.
4.2. Open the programmed m file in the Editor. Click Open under the Editor option, select the compiled m file in the file storage directory, and then click Confirm [1].
4.2.1. LAB MEDIA: 4.2.1.mp4 – Video editors, please use the zoom bubble to emphasize the action being performed.
4.3. Work in Matlab to extract 15 principal components according to the optimization objective and the OLSR model between the extracted principal components and the predicted values of the o-cresol concentration [1-TXT]. 
4.3.1. LAB MEDIA: 4.3.1-4.5.1.mp4 – Video editors, please show 0:00-0:15 TEXT: See text for more information
4.4. Determine the R-squared values and the trend with increasing number of principal components. Select 10 as the appropriate number of principal components with the R-squared value of 0.9917 [1].
4.4.1. LAB MEDIA: 4.3.1-4.5.1.mp4 – Video editors, start video at 0:16-0:44. TEXT: See equation in text to obtain R2 value 
4.5. To validate the goodness-of-fit and accuracy of the PLSR model, repeat the modeling process with 10 principal components [1].
4.5.1. LAB MEDIA: 4.6.1.mp4 – Video editors, please emphasize the action being performed.
4.6. Evaluate the model based on a 10-fold cross-validation using the plots of the percent variance explained in the NIR spectral data… [1], the residuals… [2], and the mean square prediction error of cross-validation, or MSPECV [3].
4.6.1. LAB MEDIA: 4.7.1.mp4 – Video editors, please show 0:00-0:22. Emphasize the action being performed.
4.6.2. LAB MEDIA: 4.7.1.mp4 – Video editors, please show 0:40-0:56. Emphasize the action being performed.
4.6.3. LAB MEDIA: 4.7.1.mp4 – Video editors, please show 1:31-1:51. Emphasize the action being performed.






Section – Results
5. Results: Accuracy and Stability of the method for Predicting the Purity of O-cresol Products 
5.1. Plotted here are the residuals, which refer to the difference between the o-cresol content reference value and the PLSR model estimate [1]. The plotted data shows that PLSR for the measurement of the o-cresol content based on the NIR spectral data has high accuracy [2].
5.1.1. LAB MEDIA: Residuals of each sample under PLSR.jpg 
5.1.2. LAB MEDIA: Residuals of each sample under PLSR.jpg – Video editors, please emphasize the red plotted line.
5.2. The cross-validation mean square error is a measure of the degree of difference between the reference and the predicted o-cresol content. The smaller the value, the better the accuracy of the predictive model describing o-cresol content [1].
5.2.1.  LAB MEDIA: MSPECV of PLSR.jpg 
5.3. Mean square prediction error of cross-validation for the o-cresol concentration measurement based on the PLSR decreases as the number of principal components increases [1].
5.3.1. LAB MEDIA: MSPECV of PLSR.jpg – Video editors, please emphasize the blue plotted line.
5.4. The error reaches an acceptable minimum at 10 principal components [1]. This proves that the PLSR results in high stability for the measurement of the o-cresol concentration using NIRS [2].
5.4.1. LAB MEDIA: MSPECV of PLSR.jpg – Video editors, please emphasize the blue plotted circle at 10 on the x-axis.
5.4.2. LAB MEDIA: MSPECV of PLSR.jpg



Section - Conclusion
6. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

6.1. Zihao Chen: When attempting this procedure, the most important step is to accurately obtain the reference value of compositions because this is the basis for all the preprocessing and modeling performed in the later stage [1]. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
6.2. Zihao Chen: In addition to PLS, some current popular machine learning algorithms, such as deep learning and decision tree, can be used in this procedure [1]. 

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
6.3. Niannian Zheng: Combined with NIRS detection technology, we believe that the proposed data mining is a meaningful attempt for application in the process of industrial automation to intelligent transformation in modern industry [1].

6.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera. 
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