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Automated Workflow and Activity Recognition!
! at the Pediatric Intensive Care Unit!

Colin Lea & Dr. Jim Fackler, Dr. Greg Hager, Dr. Russ Taylor 

Hundreds(of(micro.tasks(
• Drug(administra#on(
•  Emptying(chest(tubes(
• Diagnos#cs(
• Minor(opera#ons(

(
(
(

Automa3c(monitoring(of(personnel(ac3vi3es(
•  Increase(safety(by(ensuring(task(comple#on(
• Op#mize(workflow(to(minimize(cogni#ve(load(
•  Efficiently(allocate(staff(and(resources(
• Distribute(workload(based(on(personnel(skill(

Intensive Care Units are hectic.! Goals:!
Lack(of(wri:en(direc3on(

• Which(nurse(does(what?(
• Hierarchy(of(staff(
•  Rules(handed(down(

(

Raw(Signal( Derived(Features(

Gestures(

Ac3on(

Staff(
Tracking(

Pa3ent(
Tracking(

Equipment(
ID(

Binary((
Events(

i.e.$“Gree(ng”!

Approach(

Recogni3on(

Support(Vector(Machine:(Produces(linear(separator(
using(highJdimensional(representa#on((Set(#1(Avg:(48%)(
Decision(Forest:(Generates(many(simple(decision(trees(
based(on(randomly(picked(features((Set(#1(Avg:(58%)(

•  24(minutes(of(contact(per(hour(
•  Most(#me(spent(checking(vitals(

Classify(7(ac3ons:(
*(Observing( (((((((((*(Talking( (*(Checking(vitals(
*(Ven#lator(use (((((((((*(Urine(tube(removal((((((((((((
*(InJbed(procedures((*Computer(documenta#on(

Setup(

•  Place(3D(cameras(in(the(Pediatric(ICU(
•  Extract(meaningful(features(from(depth(images(
•  Feed(features(into(ac#on(classifier(

Acknowledgment:(Equipment(supplied(by(the(Applied(Physics(Lab(

Derived(Features(
A(22JDimensional(vector(describes(each(ac#on(
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Segmenta3on(
Images:(
•  Background(subtrac#on(using(averaged(((((((
set(of(images(

•  Fill(in(errors(with(nearest(neighbors(
•  Remove(noise(with(morphological(filters(

Ac3ons:(
•  Center(of(mass(is(tracked(

over(#me(
•  Combine(segments(that(

are(similar(spa#oJ
temporally(as(sequence((
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Progress(
•  IRB(approval(in(PICU(
•  13(hours(of((((
recorded(data(

•  Framework(for(
feature(extrac#on(and(
ac#on(recogni#on(

•  Preliminary(
recogni#on(results(

•  Prelminary(work(on(
gestures(and(skeletal(
tracking(
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Future(work(
•  Fuse(cameras(into((((
single(frame(

•  Explore(other(
classifica#on(methods(

•  Person(differen#a#on(
•  Implement(skeletal(
tracker(and(incorporate(
hand(movement(

•  Inves#gate(pa#ent(
movement(
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