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Abstract: Purpose: To propose a new infusion rate monitoring technique based on the 2D image marker tacking
to improve patient safety by preventing syringe pump-related medication accidents due to decreased infusion rate
control accuracy. Materials and Methods: The infusion rate of the syringe pump and drug residue in the
pump-equipped syringe were monitored in real time by tracking the movement of the 2D image markers
attached to the syringe pump. Results: The error rate between the set and the estimated infusion rates
was 1.03, 0.66, 1.95, 0.23, and 1.05% when the infusion rate setting was 10, 20, 30, 40, and 50 mL/H,
respectively. In addition, the error rate between the actual and the estimated drug residues was 1.04,
0.47, 0.60, 3.66, and 0.00% when the infusion rate setting was 10, 20, 30, 40, and 50 mL/H, respectively.
Conclusion: Experimental results demonstrated that the proposed technique can increase the efficiency
of the safety management system for seriously ill inpatients by decreasing a possibility of syringe pump-

related medication accidents in hospitals.
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Fig. 1. System overview
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Table 1. Error rate between actual infusion rate and estimated infusion rate according to the set infusion rate

Set Rate Actual Rate Estimated Rate %Error Rate %Error Rate
(mL/H) (mL/H) (mL/H) [Set - Est.] [Actual - Est.]
10 10.12+0.10 9.90+0.41 0.97 2.12
20 20.17+0.18 19.67+0.56 1.67 2.48
30 30.31+0.26 29.97+0.34 0.10 1.11
40 40.36+0.41 39.29+0.70 1.78 2.66
50 50.49+0.53 49.51+0.36 0.99 1.94

E 2. 44 Fe4me] te
Table 2. Error rate between actual infusion rate and adjusted estimated infusion rate according to the set infusion rate

=

AR F94 0L BAE o) U4 710 03

Set Rate Actual Rate Estimated Rate %Error Rate %Error Rate
(mL/H) (mL/H) (mL/H) [Set - Est.] [Actual - Est.]
10 10.12+0.10 10.10+0.42 1.03 0.15
20 20.17+0.18 20.13+0.31 0.66 0.17
30 30.31+0.26 30.59+0.35 1.95 0.92
40 40.36+0.41 40.09+0.73 0.23 0.66
50 50.49+0.53 50.53+0.37 1.05 0.08
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Table 3. Error rate between actual residual and estimated residual according to the set infusion rate

Set Rate Elapsed Time (min)  Actual Residue (mLi) Estimated Residue (mL) %Error Rate [Actual - Est.]
20 46.60 46.71 0.25
10 mI/H 40 43.30 43.29 0.03
60 39.59 40.00 1.04
20 43.30 43.60 0.69
20 mL/H 40 36.77 36.80 0.09
60 29.99 30.13 0.47
20 39.90 40.09 0.48
30 mL/H 40 29.76 29.91 0.51
60 19.88 20.00 0.60
20 36.38 37.03 1.79
40 mI/H 40 22.83 23.38 2.39
60 10.38 10.00 3.66
20 33.26 33.56 0.89
50 mL/H 40 16.54 16.98 2.66
60 0.00 0.00 0.00
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