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Introduction

Obstetrical Brachial Plexus Injuries
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Introduction

Active Range of Motion Assessment

@ Electromyography(EMG) signals of muscle activations @ Video recordings
—~ . \ : '

@ Motion sensors recording limb displacement



Task and Design

Task Abstraction

0. Develop diagnosis and identify target for treatment.

Plan 0: do 1, then iteratively ta 2-4, then 5.

. . 3. Analyze muscles 4. Answer surgical 5. Make formal
1 E;gg:;::gﬁ?g ata 2 S;ﬁ;;?;” rj;tlizt?r? rI;JaIa coordination/ concems and medical diagnosis and
performance classifications treatment plans
Plan 1:do 1.1-1.2 Plan 3: di 3.1 and 3.2 in any order.
lémgﬂlle':[_m““”e:‘_ 1.2. Align all data 3.1. Compare muscles between 3.2. Inspect muscle activities
» Motion tracking with same timeline affected and unaffected limbs within a limb
and video data

«  T3: Distinguish more active muscles in the affected limb
L 4

Flan 4; do 4.1 and 4.2 in any order

Flan Z: do 2.1-2.2

4.1. Summarize the comparisons 4.2 Verify hypotheses with
2.1. Data Cleansing for 2.2. Inspect each patient's and performances among patients facts
Inspection and Comparnsons muscle activiies
E_ T4: Create intuitive insights for better communications.
Flan 2.1: do 2.1.1 and 2.1.2 in any arder. Flan 2.2:do 221 and 2.2.2 in any order,
2.1.1. \dentify when patient 2.1.2. Discard irrelevant 2.2.1. Identify which muscle(s) 2.2.2. Understand which
does the instructed motions muscle signals plays the major role(s) nerve(s) is affected
' T1: Integrate all data sources for data refinement ' T2: Iteratively understand individual behavior

e e e e e am o o o E Em Em o Em o e e o Ew o I e e e o o o o o o o E E E o O EE O O EE s = .



Task and Design

Task2: Overview of Each Patient's Motion Data
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Task and Design

Task3: Analyze muscles coordination
Affected limb Unaffected limb
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Task and Design

Task3: Analyze muscles coordination
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~ (2) Only significanly different muscle signals
' are shown after filtering.



Task and Design

Task4: Verify hypotheses with facts
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Task and Design

Task5: Summariza the comparisons among patients
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Task and Design

Task6: Better Communications

Shoulder Extension of Patient 1316

Affected Unaffected
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Case Study

Usefulness of Trapezius Muscles (pink and red) on Shoulder Motion

(8% = -"77|.7'v “7”“-‘.
Extra Power On Every Muscles




Case Study

Usefulness of Trapezius Muscles on Shoulder Motion

Patients not using trapezius muscles



Case Study

Usefulness of Trapezius Muscles on Shoulder Motion

Trapezius Muscles Activities
Observed But Not Performing Well

Patients using trapezius muscles



Pros

1. Shortening physicians' cycles of analyzing each patient.
2. It can be easily adapted for othersimilar problems, such as adult

motion analysis or sports injury analysis.

Cons

1. It is unrealistic to attach hundreds of sensors to the patient.
2. Perception of noticeable differences between colored signals will

diminish when there are more than 12 lines.
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