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Abstract

The parallel robot, as a new type of balance training device, demonstrates numerous potential ad-
vantages in improving the balance function of the elderly. Compared with traditional training de-
vices, the parallel robot can provide multi-degree-of-freedom dynamic disturbances. However, for
stroke patients, there is currently a lack of sufficient evidence to show that using parallel robots for
balance training can reduce the number and probability of their falls. The main reasons lie in the
insufficient sample size of stroke patients and the insufficiently scientific sample selection. There-
fore, more high-quality research is needed to further determine that conducting balance training
on parallel robots can effectively reduce the risk of falls in stroke patients. This article aims to ex-
plore, through a literature review, the enhancement effect of dynamic balance ability in the elderly
population, including elderly patients with different diseases or healthy elderly people, after train-
ing with parallel robots. This review adopted a systematic approach to retrieve articles related to
balance training equipment, parallel robot, the elderly, and falls from December 2013 to January
2025. Through restrictions on relevant keywords, such as research subjects, experimental purposes,
and training conditions, the research directions were divided into two parts: hardware research and
software research. It covers classifications such as application environment, force measurement plates,
and simulation analysis.
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Table 1. System resulting data of standard experiment
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TS = dynamic balance training AND TS = equipment OR TS = instable platform
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Table 2. Key characteristics of the included studies

"2 WAANMR KBTS

No. fE&EH(FM) HEHEE S 5HKE Hk 175 LI oA MLgs NZRA seag
Giorgia (2022)  JiIMU  {@FEZ4E NAER N N B Hunova Y
Zrinka (2017) N f#REFEREN N N Stewart Y

3 Yuan (2022) IMU N e P T LR KK W5 % Stewart Y
. MEZRLEF% Mobile Platform/
4 Liu(2015) N fRRRZEN N 2 Nordick Y
5  Ma(2014) g N PR AR BR R R EvESS IsiSkate Y
6 Shoval (2023) A E N N BE)% EPES Y
7 Meghan (2020) N BREZFENFEN ER/FREKER Z3)%/2 BirfEhl V-gait Y
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9 Maarten (2018) N RZFENTFREN  FRETHE Exjjgfgz; # Caren (Stewart) Y
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Figure 1. PRISMA flow diagram
1. PRISMA 2
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Figure 2. Six-degree-of-freedom Stewart platform
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