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os Supplementary Figure 1

Subject # 1 2 3 4 5 6 Mean + SD
MAE 10.58 6.87 7.39 9.54 6.78 7.31 712 +1.64
Arms 13.28 8.52 10.58 10.92 8.49 9.41 10.20 + 1.66

R2 0.17 0.06 0.02 0.04 0.47 0.52 0.21 +0.20
u/LOA 6.38/22.83 -0.79/16.63 -5.38/17.85 -9.07 /11.90 2.05/16.15 3.51/17.12 1.24 + 5.16
T p < 717.08 3.2
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Supplementary Figure 1: Benchmark Ratio-of-Ratios Model Results. Applying the ratio-
of-ratios model from (&) shows that this model does find a pattern in the RGB data gathered
from a smartphone, but overall does not perform as well as the CNN model. The average MAE
increases by 2.12 to 7.12 (0=1.64). On certain portions of the data, such as the portion of
Subject 1’s data where the peaks are dampened due to calluses attenuating the signal, the slope
of the PPG rise falls below 1 and the ratio-of-ratios model is undefined, and thus those samples
are dropped from this analysis.
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o7 Supplementary Figure 2

Subject #
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1 2 3 4 5 6 Mean + SD
10.52 4.07 4.42 6.01 6.88 3.09 5.83 + 2.67
11.14 4.43 5.27 6.64 7.45 3.71 6.44 + 2.69
0.48 0.74 0.65 0.40 0.47 0.88 0.60 + 0.19
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Supplementary Figure 2: Including training data <70% SpO,. Including all data in training
the model, including data below 70% SpO, ground truth, reduces accuracy of SpO, inference.
This is due to the fact that the ground truth pulse oximeter used as a transfer standard for
comparison in this study is not validated to be accurate below 70% SpQO,, as it is only required
to be validated in the 70% to 100% SpO, range, as per the ISO standard 80601-2-61:2017
(13). Increased error in the training target for training examples below 70% negatively impacts
training, reducing the overall accuracy of the resulting model and validity of using the model for
inferring SpO, below 70%. Additionally, the study was designed so that the target for minimum
SpO, level was 70%, and thus, only 2/6 subjects had a significant distribution of data below 70%
to train and evaluate. Due to these factors, the analysis of data collected above 70% SpO, is
performed throughout the paper.
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«s Supplementary Figure 3

Subject # 1 2 3 4 5 6 Mean + SD
MAE 9.14 3.65 4.02 5.47 6.47 3.33 5.35 + 2.01
Ams 9.69 4.03 4.92 6.00 7.00 3.86 5.92 + 2.01

R2 0.51 0.70 0.53 0.28 0.43 0.82 0.54 +0.18

u/LOA  -362/1265 -1.85/7.43 -0.46/10.24 -5.29/8.22 2.52/12.43 021/528  -1.41:255
, , g T /9.37 +2.67
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Supplementary Figure 3: Removing heart rate. After resampling the data to detect and remove
the heartrate, and training the model on 3 beats of 60bpm PPG data, the MAE increases by 0.35
to 5.35 (0=1.90) and R? decreases by 0.07 to 0.54, and additional spread in the predictions is
observable for a couple test subjects. This indicates that heart rate may be contributing to the
model predictions; however, this cannot explain the full predictive power of the model, as some
of this increased error is likely contributed by the HR detection and resampling process.
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oo Supplementary Figure 4

Histogram of Ground Truth SpO. by Subject
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Supplementary Figure 4: Subject Histograms. Histograms of ground truth samples gathered
from from all 6 test subjects in the study show that all but one subject have a significant spread
of data between 70-100%, while only half of the subjects have more than a couple samples
below 70%, the minimum SpO, level defined in the study protocol.
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&0 Supplementary Figure S

Ground Truth
Pulse Oximeter Device
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Supplementary Figure 5: Ground Truth Variation. Difference plots show that there is some
variation in the other pulse oximeters that measured SpO, level on each subject, compared to
the tight tolerance reference pulse oximeter that was used to measure ground truth in this study
(Masimo Radical-7). The variation, measured by mean difference was between -0.38 and 0.7,
with Standard Difference between 1.59 and 2.94. This variation may have been due to the error
range of the pulse oximeters, slight differences in timing between the readings of the pulse
oximeters, or differences in value of SpO, between the subjects’ different hands or fingers.
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o1 Supplementary Figure 6

Subject Label in Data

H Left Hand Video Info File

1 1 00001 100001-1487003054311-0-1487003073393.mp4 100001-1487003016146.info
100001-1487003016146-0-1487003016393.mp4 100001.csv

2 1 00002 100002-1487006909985-0-1487006910227.mp4 100002-1487006911581.info
100002-1487006911581-0-1487006911849.mp4 100002.csv

3 1 00003 100003-1487010210734-0-1487010211003.mp4 100003-1487010212332.info
100003-1487010212332-0-1487010212594.mp4 100003.csv

4 1 00004 100004-1487016701771-0-1487016702172.mp4 100004-1487016703619.info
100004-1487016703619-0-1487016703979.mp4 100004.csv

5 1 00005 100005-1487019989533-0-1487019989854.mp4 100005-1487019992000.info
100005-1487019992000-0-1487019992346.mp4 100005.csv

6 1 00006 100006-1487023968612-0-1487023968853.mp4 100006-1487023971109.info
100006-1487023971109-0-1487023971496.mp4 100006.csv

Supplementary Figure 6: Open Source Data. Info on filenames in the open source data associ-
ated with subject numbers in this study.
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Supplementary Data 1. Zip file of open source camera oximetry data

A Github repository has been set up with a Zip file of the data collected in this study,
documentation, and example data-loading code:
https://github.com/ubicomplab/oximetry-phone-cam-data.
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