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* orientations
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* motion speed/ direction
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| * context environment
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Features used

Classification method

Application

[10]
[11]
[14]
[12]
[17]
[13]
[25
[24]
[39
[37]
[32
[34
|28
142

Direction of hand movement

Hand location, angle and velocity
Fourier descriptorsjoptical flow

Hand shape and hand motion

3D articulation data

3D trajectory, hand displacement, color and shape of hand blob
Haar-like features

Directional features

3D motion trajectory

Hand shape/trajectory

2D motion field|trajectory

Fourier descriptors (shape of hand blob)
Hand motion (motion energy)

3D hand motion features

HMM

HMM

HMM

HMM
Accumulative HMM
HMM and IOHMM

Statistical/syntactic anal.

DBEN

Curve fitting

Predictive eigen tracker
NN

RBF, HMM and RNN
FSM

CDFD and Q-DFFM

Browsing commands in PowerPoint'®) presentation
HCI- recognizing alphanumeric characters and graphic elements
Taiwanese sign language

Remote robot control

Controlling lights and curtains in smart home
Interact-play, manipulation

Not specified

Controlling media player

3D bioinformatics data visualization navigation
Audio player control

American sign language

Manipulation of objects in windows user interface
HRI

Dutch sign language
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[61] Geometric distance DLLE/PNN Manipulation of objects in windows user interface
[52] Intrinsic geometry of hand SLLE Chinese sign language

[51] Multivalued features (centroid, compactness, area of hand) RIL Gesture commands

[50] Discrete Fourier transform based distance metric Nearest neighbour/maximum likelihood Gesture commands

[44] Shape, texture and color features SVM Recognition against complex backgrounds
[63] Gabor jets EGM HRI

[69] Joint angles 3D model fitting Not specified

[45 Shape and texture features Fuzzy-rough classifier HRI

[62] Shape features EGM Not specified

[58] Gabor features SVM Recognition under varying illumination
[67] Histogram of Oriented Gradient EGM Not specified
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CSEM Swissranger SR-2
ToF and RGB camera
Kinect

Kinect

Kinect

Kinect

Kinect

Kinect

PrimeSense 3-D camera
Kinect

Kinect

Kinect

Motion primitives

Haarlets

Hand/finger shape

Hand area
Extended-Motion-History-lmage
Depth pixel values

Underlying geometry

Euclidean and log-Euclidean distance
Probabilistic 2D templates from trajectory
Spatial and motion features

Position, angle, and direction features
Conditional distance

Probabilistic edit distance classifier
NeN

Template matching using FEMD
Classifier based on topology
Maximum correlation coefficient
Randomized classification forests and voting
Least squares fitting

NeN

MPLCS classifier

Conditional density propagation
Probability; pairwise coupling
Dynamic time warping

S—static, D—dynamic, ToF—time of flight, NeN—nearest neighbor, FEMD—finger earth mover’s distance, and MPLCS—most probable longest common subsequence.
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Name, year Source

ChalLearn gesture® data”, 2011 http://gesture.chalearn.org/data

MSRC-12 Kinect gesture® dataset”, 2012 http://research.microsoft.com/en-us/um/cambridge/projects/msrc12/
ChaLearn multi-modal gesture data®, 2013 http://sunai.uoc.edufchalearn/

NUS hand posture dataset-1I, 2012 http://www.ece.nus.edu.sgfstfpage/elepv/NUS-HandSet/

6D motion gesture database®, 2011 http://www.ece.gatech.edu/6DMG{6DMG.html

Sebastien Marcel interact play database, 2004 http://www.idiap.ch/resourceinteractplay/

NATOPS aircraft handling signals database?, 2011 http://groups.csail.mit.edu/mug/natops/

Sebastien Marcel hand posture and gesture datasets, 2001 http:/{www.idiap.ch/resource/gestures/

Gesture dataset by Shen et al., 2012 hrrp:/{users.eecs.northwestern.edu/ xsh835/GestureDataset.zip
Gesture dataset by Yoon et al., 2001 Available on e-mail request to yoonhs@etri.re.kr

ChAirGest multi-modal dataset”, 2013 https:|/project.eia-fr.ch/chairgest/Pages/Download.aspx

Sheffield Kinect Gesture Dataset”, 2013 |[Ishao.staff.shef.ac.uk/data/SheffieldKinectGesture.htm

Keck gesture dataset, 2009 www.umiacs.umd.edu/ zhuolin/Keckgesturedataset.html

NUS hand posture dataset-I, 2010 www.ece.nus.edu.sgfstfpage/elepv/NUS-HandSet/

Cambridge hand gesture data set, 2007 www.iis.ee.ic.ac.uk/ tkkim/ges_db.htm

Posture dataset by Ren et al.”, 2011 eeeweba.ntu.edu.sg/computervision/people/home renzhou/HandGesture.htm
ColorTip dataset”, 2013 natge.upc.edu/web/res/colortip

NYU Hand Pose Dataset”, 2014 cims.nyu.eduf tompson/NYU_Hand_Pose_Dataset.htm
General-HANDS data-set”, 2014 wildhog.ics.uci.edu:9090

VPU Hand Gesture dataset (HGds), 2008 www-vpu.eps.uam.es/DS/HGds/

Dataset by Kawulok et al., 2014 sun.aei.polsl.pl/"mkawulok/gestures/

ASL Finger Spelling Dataset”, 2011 http://personal.ee.surrey.ac.uk/Personal/N.Pugeault/index.php?section=FingerSpellingDataset
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Description Works

Chalearn Gesture Challenge, 62,000 samples [82,90-92,100,127]
12 classes, 30 subjects, 6244 samples [126]
20 classes, 27 subjects, 13,858 samples [128]

10 classes, 40 subjects, 2750 samples, complex background [44,129]
20 classes, 28 subjects, 5600 samples [130]

16 classes, 22 subjects, 50 samples| subject [13,131]
24 classes, 20 subjects, 9600 samples [132]
Three hand posture datasets, with 10 (gray scale), 12 (color), and 6 (gray scale) classes. One hand gesture dataset with 4 classes [63-65,133]
10 classes, 15 subjects, 1050 samples [35]

48 classes, 20 subjects, 9600 samples [11]

10 classes, 10 subjects, 1200 samples recorded with Kinect and inertial motion units D [134]

10 classes, 6 subjects, 2160 samples recorded with Kinect and RGB cameras [135]

14 classes, 3 subjects, 126 training and 168 testing samples [136]

10 classes, 1 subject, 240 samples, color as well as gray scale [45]

9 classes, 2 subjects, 900 image sequences, with different illumination conditions [137]

10 classes, 10 subjects, 1000 samples, color as well as depth maps, cluttered background [88]

7 subjects, 9 classes, 7 training sequences of between 600 and 2000 depth frames [118]

2 users, data from 3 Kinects (frontal and 2 sides), 72,757 and 8252 frames in training and test sets [138]

19 22 sequences, different view-points, scales, poses, and occlusions -

20 12 classes, 11 subjects, 1 video per gesture (252 frames) [139]

21 32 classes, 18 subjects, gestures from Polish Sign Language and American Sign Language (ASL) [140]
22 24 classes, 9 subjects, 65,000 samples [141]
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