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0 Summaryl] Cystoscopy is an examination that allows medical doctors to look inside of
the bladder. In cystoscopy with flexible cystoscope, beginners handling this equipment tend
to lose track of the observation resulting in poor characteristics of images obtained from the
cystoscope. And, sometimes they would pass over some parts in the whole bladder. As the
preprocessing of a system for thorough observation, we have proposed a system for estimating
the handling techniques of the cystoscope using neural networks to images obtained from the
cystoscope. In order to improve the accuracy, this paper presents a system for estimating stop
of the handlings for the cystoscope and conducting the majority decision logic towards the

handlings between each stop and the next stop.

Keywords: cystoscopy, flexible cystoscope, block-matching, optical flow
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Fig.1 Cystoscopic images in the regions
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Fig.2 A flow of the proposed system
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Fig.3 Average of the recognition ratios in exper-

iments for estimating stop of the handlings
for flexible cystoscope
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Table 1 Recall and Precision for estimating stop
of the handlings in all the data

types of frame Recall Precision

stop 96.72% (13383) | 96.76% (13383)

14865
94.60% (5443) | 94.53% (5442)
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Table 2 The number of the frames for each han-
dling in the cystoscopic movies

handles for the cystoscope | number of frames
left 1871
rotation right 1515
none 5541
up 1609
bending down 2215
none 5103
push 1714
insertion pull 1453
none 5760
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Table 3 The correct ratios for all the learning data in experiment 1

rotation bending insertion
tool left right | none P; up down | none P; push pull none P; |average Pj
method 1|68.12%|72.41%|73.91%||72.44%)|70.98% | 74.81%|74.10%||73.71%| 72.42%|60.55%|68.14%|(|67.72%| 71.38%
method 2|79.71%|76.10%90.14% ||85.57%|83.41%|77.01%|88.98%||85.01%|93.43%|92.85%|95.08%(|94.40%| 88.33%
proposal [100.0%|100.0%|100.0%||100.0%|100.0%|100.0%|100.0%||100.0%|100.0%|100.0%|100.0%|| 100.0%| 100.0%
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Table 4 The correct ratios for all the test data in experiment 1
rotation bending insertion
tool left right | none P; up down | none P; push pull none P; |average Pj
method1|76.13%|74.18%|80.53%||78.53%|80.98% |73.98%|70.07%|73.01%|68.83%|65.73%|55.90%||59.98%| 70.51%
method2|71.89%|73.01%|83.48%|79.27%|65.81%|71.83%|77.99% || 74.27%|52.90%|60.18%|73.10%||67.12%| 73.55%
proposal |90.32%79.83%83.01%|{84.00%|71.83%|80.57%|87.26%||82.82%|61.21%|65.80%|84.99%||77.30%| 81.37%
05 00 2000000000000000O0ODDDOD
Table 5 The correct ratios for all the learning data in experiment 2
rotation bending insertion
tool left right | none P; up down | none P; push pull none P; |average Pj
method1|81.49%|76.19%|83.45%|81.81%|87.08% |84.32%|76.95%|/80.60%|80.29% |54.80% | 64.13%||65.91%| 76.11%
method2(91.95%(92.43%(93.98%|93.29%|95.58%|95.83%|97.13%|96.53%|98.16%|95.44% | 98.98%||98.25%| 96.02%
proposal |100.0%100.0%|100.0%{100.0%100.0%|100.0%|100.0% || 100.0%|100.0%|100.0%|100.0%||100.0%| 100.0%
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Table 6 The correct ratios for all the test data in experiment 2
rotation bending insertion
tool left right | none P; up down | none P; push pull none P; |average Pj
method1]92.33%|81.98%(94.01%|91.62%|90.66% | 65.01%|72.83% || 74.10%|68.43%|79.98% | 63.38%||67.05%| 77.59%
method2|85.83%(80.32%(90.74%||87.94%|63.08% | 81.23%|83.74%|79.39%53.00%|55.83%|83.21%|| 72.95%| 80.10%
proposal |97.83%|88.98%95.32%(94.77%79.83%90.23%(96.21%|91.77%|58.30%|67.01%|95.90%||83.98%| 90.17%
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Table 7 Average correct ratios for all the sequential images in each handling

left

right

up

down

push

pull

average

89.18%

75.86%

70.18%

79.06%

55.60%

63.32%

standard deviation

13.69%

19.18%

14.99%

15.10%

32.04%

26.87%
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Fig.4 An example of the image where whirl pools

were happened
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