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CLINICAL TRIAL PROPOSAL SUMMARY 

CLINICAL EFFICACY OF VISION BASED ALGORITHMIC REHABILITATION – A CASE-CONTROL PILOT STUDY 

Jowy Tani, MD1; Ray Chen1 

1 RehaPal, Berkeley, CA 

*Market validation will be carried out in conjunction with the trial, and mentioned in the end of this 

document 

 

Background 

Demand of rehabilitation service are increasing in our aging society, but several factors limits the 

accessibility of rehabilitation services for many patients. Availability of a humanoid rehabilitation robot 

would make rehabilitation services more accessible. However, prototyping of such robot is very costly. 

The present study is proposed as a low cost alternative to assess the clinical efficacy of humanoid robot 

based rehabilitation, before the costly prototype of such robot is assembled. We will conduct the follow 

up study using prototype humanoid rehabilitation robot if clinical efficacy analysis, and cost-benefit 

analysis justifies such endeavor. 

 

Objectives 

The present trial aim to: 

1. Evaluate the clinical efficacy of algorithmic based rehabilitation, comparing to conventional 

human based rehabilitation. 

2. Evaluate the patient acceptance of algorithmic based rehabilitation. 

3. Evaluate the caregiver acceptance of algorithmic based rehabilitation. 

4. Evaluate the medical provider acceptance of algorithmic based rehabilitation. 

5. Obtain valuable clinical information as how to fine tune the robotic rehabilitation algorithm, to 

provide an optimal rehabilitation experience. 

 

Patients 

The present trial would recruit 10 patients (5 in algorithmic training group, and 5 in control group), with 

inclusion criteria as following: 

 Age from 18-80 year-old 

 Suffered from ischemic stroke stroke from 1 week – 2 years prior to the trial 

 NIHSS score from 4-22 

 Consent to the study 

Over the 4 weeks’ period, each patient would receive three rehabilitation sessions (either algorithmic 

training or conventional rehabilitation) per week. 
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Algorithmic training group 

For the algorithmic training group, at the beginning of training, the patient would be placed on a 

reclinable chair. A video camera with depth map will be placed to capture the visual information of the 

patient. A screen that display instructions/images would be visible to the therapist, and the therapist 

would perform the rehabilitation therapy according to instructions/images displayed on the screen 

(Fig.1): 

1. Passive range of motion movement of affected limbs 

2. Active strength training of affected limbs 

 

  

The rehabilitation instruction will be generated by the RehaPal robotic rehabilitation control system, 

using visual information captured by the camera. The human therapist would try to simulate a robotic 

rehabilitation experience, and avoid performing movement not achievable by robots. 

The rehabilitation would be stopped if: 

1. Rehabilitation is completed, as displayed on the screen 

2. Patient reported pain 

3. The therapist considered that continuing algorithmic rehabilitation will cause harm or 

discomfort to the patient. 



3 
 

If rehabilitation was stopped due to condition 2 and 3 as stated above, the reason of stopping 

rehabilitation will be noted, and provided to the study sponsor as feedback to improve the rehabilitation 

algorithm. 

The entire rehabilitation process would be supervised by another therapist. 

 

Control group 

For control group, patient would receive conventional passive and active rehabilitation of affected limbs 

that lasted averagely 30 minutes. For affected upper limb, rehabilitation would involve shoulder, elbow, 

and wrist joints. For affected lower limb, rehabilitation would involve hip, knee, and ankle joints. 

 

Questionnaire 

At the conclusion of the treatment, each patient, the accompanying caregiver (if any), and the 

supervising therapist would fill out a questionnaire stating their opinion to the algorithmic training. We 

would also perform physical examinations after each rehabilitation session, and record the patients’ 

muscle power, spasticity, and other relevant medical findings. 

 

Statistical analysis 

And the end of study period, statistical analysis would be performed using SPSS (IBM Inc), and would 

compare the control group and the algorithmic training group for: 

 Improvement of muscle power 

 Improvement of spasticity 

 Improvement of modified Rankin Score 

 Patient satisfaction 

 Caregiver satisfaction 

 Rehabilitation supervisor satisfaction 

 

MARKET VALIDATION 

As the sponsor of the trial, upon consent of the patient and/or staff, RehaPal will conduct detailed 

interview on patient and/or staff, to determine their satisfaction for the experience, their willingness to 

pay to use the product, and record their recommendation for the product. 
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