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Development of Brace-type Wearable Robot
for Lumbar Stabilization
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Abstract: An abdominal brace is a recommended treatment for patients with lumbar spinal disorders.
However, due to the nature of the static brace, it uniformly compresses the lumbar region, which can
weaken the lumbar muscles or create a psychological dependence that worsens the condition of the
spine when worn for an extended period of time. Due to these issues, doctors limit the wearing time
when prescribing it to patients. In this paper, we propose a device that can dynamically provide
abdominal pressure and support according to the lumbar motion. The proposed device is a wearable
robot in the form of a brace, with actuators and a driving unit mounted on the brace. To enhance
wearability and reduce the weight of the device, worm gears actuator and a multi-pulley mechanism
were adopted. Based on the spinal motion of the wearer measured by the Inertia measurement unit
sensors, the drives wire by driving pulley, which provide tension to the multi-pulley mechanism on
both sides, dynamically tightening or loosening the device. Finally, the device can dynamically provide
abdominal pressure and support. We describe the hardware and system configuration of the device and
demonstrate its potential through basic control experiments.
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[Fig. 1] Improvement of spinal stability when external force is

applied to the abdomen
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[Fig. 2] Arrangement of assistive device structure according to
lumbar spine motion
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[Fig. 3] Examples of wearing the proposed robot (front and back)

[Table 1] The specifications of the actuator

Specification Value
Rated power 200 W
Stall torque 401 mNm
Worm gear ratio 30:1
Output pulley radius 1.5cm
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[Fig. 5] Comparison of abdominal pressure measured by pressure
sensor and proposed robot
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[Fig. 6] Comparison of IMU angles attached at different spine
locations during flexion-extension movement
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