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[Abstract]

In this paper, we propose a system that accurately and efficiently determines forward head posture
based on network learmning by analyzing the user's skeletal posture. Forward head posture syndrome is a
condition in which the forward head posture is changed by keeping the neck in a bent forward position
for a long time, causing pain in the back, shoulders, and lower back, and it is known that daily
posture habits are more effective than surgery or drug treatment. Existing methods use convolutional
neural networks using webcams, and these approaches are affected by the brightness, lighting, skin
color, etc. of the image, so there is a problem that they are only performed for a specific person. To
alleviate this problem, this paper extracts the skeleton from the image and learns the data corresponding
to the side rather than the frontal view to find the forward head posture more efficiently and accurately
than the previous method. The results show that the accuracy is improved in various experimental

scenes compared to the previous method.

» Key words: Forward head posture syndrome, Deep learning, Convolutional Neural Network,
Skeleton, Human pose, RGB camera
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II. Related Work
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(a) Forward head posture (b) Normal state

Fig. 1. Forward head posture in X-ray.
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III. The Proposed Scheme
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Fig. 2. System overview.
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Fig. 5. Skeleton extraction with OpenPose.

2. Points Addition to Diagnose Forward Head
Posture
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Fig. 6. Comparison posture between normal and neck postures.
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datalen = 12
labellen = 2

X
¥

= tf.compat.vl.placeholder(tf.float32, [None, datalen])

= tf.compat.vl.placeholder(tf.float32, [None, labellen])

W1l = tf.Variable(tf.random.normal([datalLen, 10]), name='weightl')
bl = tf.Variable(tf.random.normal([1@]), name='biasl')

layerl = tf.nn.softmax(tf.matmul(X, W1) + bl)

W2 = tf.Variable(tf.random.normal([10, 10]), name='weight2')
b2 = tf.Variable(tf.random.normal([10]), name='bias2')
layer2 = tf.nn.softmax(tf.matmul(layerl, W2) + b2)

W3 = tf.variable(tf.random.normal([10, 10]), name='weight3')
b3 = tf.Variable(tf.random.normal([10]), name='bias3')
layer3 = tf.nn.softmax(tf.matmul(layer2, W3) + b3)

W4 = tf.Variable(tf.random.normal([1@, labellLen]), name='weight4')
b4 = tf.Variable(tf.random.normal([labellLen]), name='bias4"')
logits = tf.matmul(layer3, W4) + b4

hypothesis = tf.nn.softmax(logits)

o

Fig. 8. Neural network code.

IV. Experiment and Results
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Fig. 9. Pose estimation inferred using our method
(scenel).

Fig. 92 £ =20l Aokt Wi g ol &slo] x23t
AR A2 A ATolch A8AD} oS AHgst
ool Alggiom, AR e} FAE A s
Aol 742 9 st e, 1ok 2 "%*oi g
Aol Al Al e 3t Adtolct. ool Al
IR R QRoR ARE A B AR

;:0,;'
ne

=
=
=
==
=
=
=

i
i

(a) Prediction : turtle neck posture (b) Prediction : normal posture

Fig. 10. Pose estimation inferred using our method (scene2).
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Fig. 11. Pose estimation inferred using previous
method[8] (scene 3).
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Fig. 13. Pose estimation inferred using our method
(scene 4).
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V. Conclusions
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