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Abstract

With the development of micro-electromechanical technology, vascular robots have been devel-
oped to carry drugs into blood vessels to treat vascular-related diseases. They can also act as vas-
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cular scavengers, remove viruses, and maintain human health. Therefore, the research and de-
velopment of vascular robots have attracted more and more attention. This study combines heu-
ristic greedy algorithm and particle swarm optimization algorithm, takes the purchase and main-
tenance cost of vascular robots as the objective function, considers the actual weekly demand for
vascular robots, proposes constraints, and establishes a robot purchase optimization model. The
results show that the combination of greedy algorithm and particle swarm optimization algorithm
has a higher improvement than the traditional solution optimization ability, higher efficiency,
more accurate results, and is suitable for the cost optimization problem of vascular robots.
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Table 1. Vascular robot demand quantity table
=1 MENBATREER

i 1] () M NN TR H =
#1~8 11 5
% 9~16 A 13 6

%1724 J 9 5
#2532 27 13

7 16 6 5 7
7 12 5 4 6

1 29 21 17 20
100 16 6 5 7

3340 11 5 6 12 7 7 10
$41~48H 15 10 11 15 10 10 16
#49-56 8 26 21 23 36 50 45 45 49
$57~64F 57 43 40 44 52 43 42 45
$e65~72 52 41 39 41 48 35 34 35
WI3~80F 42 34 36 43 55 48 54 65
#e1~88F 80 70 74 8 101 89 88 90
#89~96/F 100 87 88 89 104 8 8 90
#97~104 A 106 96 94 99 109 99 96 102
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Table 2. Costs associated with the use of vascular robots
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Figure 1. Bar chart of the number of robots required
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Figure 2. Required number of operating components
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Table 3. 1~8 week usage and cost of container boats
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Table 4. 1~8 week usage and cost of operators
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Figure 3. Trend diagram of different components purchase quantity
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Table 5. Improved PSO parameter table
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Table 6. Unit root test of time series data
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Test Statistic 0.142872
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Figure 4. First-order difference data diagram
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Table 7. Demand sequence prediction results
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Figure 5. Vascular robot demand prediction curve
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Figure 6. Comparison of purchase quantity and maintenance quantity
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Figure 7. Bar chart of component costs
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