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BACKGROUND

Camera-based programs are getting popular
with affordable hardware and useful software libraries.
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Various visual data
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Continuous processing
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PROBLEMS

Various visual data

* Camera input
* Intermediate results
* Window output...

Current IDEs:

* Textual value only

Skeleton input

Image processing pipeline

segmentationMask ErOSion
operation




PROBLEMS -

Continuous processing

Skeleton input

* Frame-by-frame nature

I}Tge processing pipeline

\\ If (distance > 2.4) {

Current IDEs: v

* Temporal visualization desired

* Breakpoint is problematic b,

e Custom visualization needed
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PROBLEMS i

Non-reproducible input | Tésting with

new InpUt Skeleton input
* Iterative test process 0T
) ) ) Image processing pipeline
* Same action impossible
. . If (distance > 2.4) {
* Environmental noise
. Parameter | I :
Current IDEs: tuning —i1—— Ipxerosion

* Just go back and forth
between the camera and the PC...

Window output

Output




CONTRIBUTION

Enhancement to an IDE for general development of the
interactive camera-based program.




RELATED WORK:
PROTOTYPING TOOLS

Exemplar, RePlay: record & replay of sensor input
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Crayon, Eyepatch: external tools for computer vision
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RELATED WORK:
GESTALT

Programming for machine learning [Patel et al., UIST'10]
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DEJAVU INTERFACE

KinectDres: Lot |
ile Edit View Refactor Project Build Debug Search Analysis Tools Window Help
Window1.xaml.cs s X |DejaVu Canvas X
[ % KinectDress. Windowl + || # OnKinectFramesReady(object sender, Kine + | |/ " & :l [¥] Color ] Depth [¥] Skeleton [] Window
) . in skeletonData.Joints) { c ’— -

sition.Z;

Code Editor |

= rageDistance < 2.4; -
ShowStage(userIsNear);

L Canvas
0.991., [Irue

handPosition swiped

& o

// Gesture recognition

double handPosition =
GetRightHandRelativePosition(skeletonData);

O 92 bool swiped =
DetectSwipeByPosition(handPosition);

1.888/ . |False

double elbowAngle =

GetRightElbowAngle(skeletonData); Skeleton input elbowAngle swiped
O bool swiped_ =
DetectSwipeByAngle(elbowAngle); v -
‘ ' « m »
DejaVu Timeline vy Xx
I w Refresh | b Play H "] Stop] Speed: (] Gesture samples

#224 #352 84 +
8675 13 60s

d (Gesture trial #1, 127 frames, 4.99s
] Gesture trial #2, 511 frames, 19.80s

Session 38, 2700 frames, 4m35.45s.
LIVE New session

~ [V
= Timeline |
[

[4 Errors | = Output | = Dejavu Timeline ‘
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DEJAVU INTERFACE:
CANVAS
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ttttt ipeByPosition(handPosition);

double elbowAngle

GetRight! lboumsl( eletonveta): B | sedenio | |_clbowangle

bool swiped_
Detect Suxpenylmgl e(elbowangle);
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e Vlsuallzmg various visual data
| * Showing continuous processing results
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e)aVu Timeline
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DEJAVU INTERFACE:
TIMELINE

FdeidtV’mMmPlomBulddegSutdlAm'ynsTooandow&b

Window1.xaml.cs s X Wﬂ'
| %3 KinectDress.Windowl « || g OnKinectf Ready{object sendes, Kine » | | g 'I,u [V Color [ Depth ] Skeleton [ Window
79 foreach (Joint joint in skeletonDats.loints) { « il
8@ float d = joint.Position.Z;
81 sumDistance += d;
82 } ) |5
83 double averageDistance = sumDistance / 20; e - l
84 bool userIsNear = averageDistance < 2.4; = — E.q\ K“} € ]
85 ShowStage(userIshear); o i . 99 % rue il
86 € o
87 // Gesture recognition ; - handPosition iped
& S
Q) &9 double handPosition =
s0 GetRightHandRelativePosition(skeletonData);
ol 52 bool Zuiped = F I
93 iti dP 3 ;
22 DetectSwipeByPosition(handPosition) 1.888~ a se
Q) 95 double glbowaAngle = ed
96 GetRightElbowngle(skeletonData); e —
O 98 bool swiped_ =
g DetectSwipeByAngle(elbowangle); -

Gesture samples

b Play || 8 Stop | Speed:

#128
4.99s

\Gesture trial #1, 127 frames. 4.995
Gesture tnal 82, 511 frames, 13.60s
~  Session 38, 2706 frames, 4dm5545s
LIVE Newsession

m”m mm ,,,,,,,,,, | Reordmg & replaying to handle
| | | non-reproducible input
||||_||||||||||||||| i » Synchronized with canvas
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DEMONSTRATION

KinectDress: virtual dressing room application

{ ®  KinectDress

= @] % ) =
KinectDress EIH @ ZM =
A

Go close Move Swipe
to start to try-on to change clothing




IMPLEMENTATION

Extension to SharpDevelop IDE

. \
Thin-wrapper of DejaVu API

Kinect for Windows SDK -

User program
V;

Silently inserting code ____—>| DejaVu API (auto-insert)
to track variables

Example) Original: double a = func();
Rewritten: double a = (Double)(IDE.track(func(),17));




CONCLUSION

* DejaVu provides enhanced integrated support for
interactive camera-based programs.
« Canvas: visualization of current situation + sketch
* Timeline: visualization in temporal fashion + replay
* We received positive feedback from target users.
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APPENDIX




EXECUTION MODES

Live execution
Replay
Refresh




EXECUTION MODES

Live execution
Replay
Refresh

Live input
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EXECUTION MODES

Recorded
session

Live execution
Replay
Refresh
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EXECUTION MODES

Live execution Recorded
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EXECUTION MODES

Recorded
session
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USER FEEDBACK

3 experienced programmers

1 hour trial + informal interview

Positive comments and suggestions
» Simulating and manipulating input
* Visualizing generic arrays
* Composite visualization




EXAMPLE APPLICATION
(KINECTDRESS)

Camera captures frame

Process frame data l

Go close to start §

Dlstance(lj)etween < threshold D No
—user and camera J

Yes *

Segment user’s image based on depth data

L 2

4 p

]
]
]
]
]
]
]
]
: Based on the most recent n frames, No
]
]
]
]
1
]
]
]
]

recognize whether there is a swipe gesture?

Yes * ’

Switch to next virtual suit in the list

¥

|\ (AR o RN [ ]p(e f-— Update virtual suit’s position and size
1

Render application graphics 23

Swipe to change cloths
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