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Implementation of Al Exercise Therapy System
customized for Kidney Disease
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Abstract In this paper, Al methods such as deep learning are applied to provide customized exercise
therapy for patients with kidney disease. In order to apply deep learning, a dataset that can determine
kidney disease is trained to determine whether it is a kidney disease, and 1RM, which is the user's
physical information and muscle strength according to whether it is a disease, can also be calculated
through deep learning. The calculated muscle strength of 1RM was converted into resistant exercise for
each part through a calculation equation for each part of the body, and was configured to be provided
with an aerobic exercise amount tailored to the user's body information. If continuous research is
conducted in the manner proposed in this paper, customized exercise therapy can be provided for

various diseases.
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Table 2. Kidney dataset components and classification

results
cl = A =
Specific Gravity 1.005,1.010,1.015,1. | 1.005,1.010,1.015,1.
020,1.025 020,1.025
Albumin 0,1.2,3.4,5 0,1.23.4,5
Sugar 0,1,2,3,4,5 0,1,2,3,4,5
Blo;jn(jgﬁose mgs/dl mgs/dl
Blood Urea mgs/dl mgs/dl
Serum Creatinine mgs/dl mgs/dl
Sodium mEq/L mEq/L
Potassium mEq/L mEq/L
Hemoglobin gms gms
White Blood Cell cells/cumm cells/cumm
Hypertension yes,no 0,1
Diabetes Mellitus yes,no 0,1
Appetite good,poor 0,1
Pedal Edema yes,no 0,1
Anemia yes,no 0,1
Class ckd,notckd 0,1
E 3. HRYYS Y8 1RM M5

Table 3. Calculation equation of 1RM using lean body
mass

T8

Trained subjects by
Lean body mass

Untrained subjects by
Lean body mass

Bench press

y = 2.22x-54.3

y = 1.152x-12.05

Squat

y = 5.036x-181.6

y = 2.3953x-45.2

Supported row

y = 1.563x-14.93

y = 0.9874x-4.3

Leg press

y = 7.878x-116.4

y = 3.9978x-6.12
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Fig. 3. Process of providing exercise therapy
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LP 196 129 500 405 374 565 502 531 463 175 1000
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Fig. 4. Ratio of 1 RM by exercise area
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Table 4. Age—Specific Exercise Therapy for Kidney Patients
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Table 5. DNN Learning Parameter

& A de AlA HE
Learning number 400 6400
Input data 24 6
Hidden data 512, 256, 128, 128, 128, 128
Output data 10 ‘ 85
Activation Sigmoid, Softmax
Optimizer Adam
Learning rate 0.00005 ‘ 0.00015
Loss function Sparse categorical crossentropy
Epoch 5000 25000
Batch size 30 30

_40_



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 22, No. 5, pp.37-42, Oct. 31, 2022. pISSN 2289-0238, elSSN 2289-0246

1.0 2.5 Fa.0
08 - L3s
0.8 2.0
r3.0
0.6
] L k2.5
06 15
g w & 2
g g3 208
£ 4
0.4 1 1o 04
F1s
r 10
0.2 os 02
0.5
004 - L oo
- - 0.04— - - - —r 0.0
0 1000 2000 3000 4000 5000 0 5000 10000 15000 20000 25000 30000
epoch epoch
(a) Kidney component Learning result (b) Body information Learning result

I3 5. A% 82 Y AX R0 O g2 s 2

Fig. 5. Deep learning results on kidney components and body information
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