Comparison of Measurement Accuracy Between Caliper and iPhone Apps
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Introduction

Measurements of wild live shell and shell artifacts can
help us monitor and understand past and present
environmental changes. (Dong et al., 2018)

Measuring live shell can also be useful in determining
the most efficient and effective farming methods.
(Capelle et al,. 2020)

Measurements of bone artifacts can give insight into the
influence of ecological resources on survival and health
of area inhabitants. (Grosjean et al, 1997)

Calipers are the traditional tool used for accurate
measurements in scientific settings.

Smart phones are easily accessible, on hand always, and
can save data without extra tools being needed.

How accurate are measurement apps in measuring
artifacts?

Figure 1: Samples of shell and bone
artifacts that were measured with
the calipers and 2 iPhone apps. Black
triangles represent points of
measurement on the bone artifacts.
Shells were measured along their

mantle. Figure 3: ARuler App measurement
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Figure 4:. Box and Whisker plot of shell measurements
from Calipers, Ruler App, and ARuler App.

* Each shell artifact was measured with
Calipers, Ruler App, and ARuler app.

* Each bone artifact was measured with
Calipers, Ruler App and ARuler app.

* Measurements were logged into a
table.

* Box and whisker plots were used to
evaluate shell data and bone data
symmetry individually and see if the
data means were comparable to the
medians.

* An ANOVA test was run to see if
there was a significant difference
between any of the measurement
techniques.

Results

Box and whisker plots of
both shell measurements

- (Fig 4) and bone
measurements (Fig 5) did
not show much difference

X between measurement

- devices.

The data was analyzed with
an ANOVA. The resulting p-
value was 0.998, showing
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Figure 5: Box and Whisker plot of bone measurements no significa nt difference
from Calipers, Ruler App, and ARuler App.

between the measurement
methods.

Conclusion

* The results of this experiment show no statistical

difference in the measurements taken using a Caliper vs
measurements taken on an iPhone apps, indicating the
apps are adequate for measuring artifacts

* The Ruler App was closer to the caliper measurement

than the Aruler App

* Although the measurements may not be statistically

significant, it would be prudent of any scientist to
continue to use calipers for measurement as a
difference of 0.5 mm can be important.

References

Dong, Z. G., Chen, Y. H., Ge, H. X,, Li, X. Y., Wu, H. L., Wang, C. H., ... & Che, H. (2018). Response of growth and development of the Pacific oyster (Crassostrea gigas) to thermal
discharge from a nuclear power plant. BMC ecology, 18(1), 1-11.

Sampson, C. P. (2015). Oyster demographics and the creation of coastal monuments at Roberts Island Mound Complex, Florida. Southeastern Archaeology, 34(1), 84-94.

Capelle, J. )., Hartog, E., Creemers, J., Heringa, J., & Kamermans, P. (2020). Effects of stocking density and immersion time on the performance of oysters in intertidal off-bottom
culture. Aquaculture International, 28(1), 249-264.

Taylor, W., Hart, I., Pan, C., Bayarsaikhan, J., Murdoch, J., Caspari, G., ... & Boivin, N. (2021). High altitude hunting, climate change, and pastoral resilience in eastern
Eurasia. Scientific reports, 11(1), 1-13.

Grosjean, M., Nufez, L., Cartajena, |., & Messerli, B. (1997). Mid-Holocene climate and culture change in the Atacama Desert, northern Chile. Quaternary research, 48(2), 239-
246.



