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Consonants are coded by hand shapes\and

What is Cued Speech?  vowels by hand positions How can we communicate with deaf people using CS?
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extracted manually by an expert to evaluate the performance. LAp

parameters A, B, S were shown in the left figure.

Constrained Local Neural Field (CLNF)

CLNF is acomputervision methodbasedon CLM, It replacesSVR Proposed solutions and results
patchexpertof CLM by theLocal NeuralFields(LNF) andusesNon-

: : : . _ Blue curve original luminance variation Red
Uniform Regularised. andmarksMleanShift asoptimizationmethod o curve smoothed luminance  the
LNF givesa conditionalprobabilitywith probability density smoothed first derivative Black curve the

smoothedsecondderivative Red curve with stars
_ expU) . 0 correlation values betweenthe template and the
P(y| X)= , X Ve X =y..., 1 _ N . . "
(vl ) +jex U X X Xh Y FY ¥ @ first derivativecurvein function of the position of
L 0 io a0 s sio she ae aie ase e i3m0 thetemplate with stars Template
Objectivefunction (Non-Uniform RLMS + patchexpertreliability): Dynamic correlation template model
t o correct MiI st aken me t
- 2 2
af%;“'”(H P+ P, [& PDY 'w) (2) Correction results of B parameter
(orange point is the original CLNF
Note: Neural network layer and convolution kernel are used to captur landmarks and green points Is the

corrected lips landmarks)

nonlinear relationships between pixel values and the output responses.

/ Automatic lips tracking based on CLNF \
Performance of original CLNF:
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Automatic Lips ROI detector based on CLNF U B L A Original ~ 384 402 353 38l
[N AL Lt AR A i CLNF  (0.20cm) (0.21cm) (0.18cm) (0.20cm)
Modified ~ 1.13 0.90 0.94 0.99
SpeakeB CLNF (0.06cm) (0.05cm) (0.20cm) (0.05cm)

Redcurve Expertdetermined® paramete(expressedn pixels). Blue curve B values
by original CLNF landmarksBlack line: B valuesby proposednethod Greencurve
errorsof original CLNF. Magentacurve errorsof Modified CLNF. Fromthetablel,
Modified CLNF outperformsoriginal CLNF for lip detectionn senseof CSprocessing
RMSEdecreaseom 4 pixels (0.2 cm)to 1 pixel (0.05cm).

Tablel: RMSE of threesubjects
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Lips ROI determinedby a Lips ROI determinedby a Reference N
bluemarkin theforehead | | . . . L, . .
(éeLnl\tI?:r[i);)rllr&trﬁztrlgatedrom [1] PanikosHeracleousDenisBeautempsandNoureddineAboutabit,0 6 BiomaticRecognition
Remarks: iIn NormalHearingandDeafS u b | eSpaedComraunicationyol.52, Issue6, pp. 504512, 2010

* Lips ROl is determinedyy the 20 landmarksof CLNF
« A suitablesized (140x95 pixels) ROl is determinedfrom this centerof
landmarks

[2] BaltrusaitisT., MorencyL .-P, andRobinsonP. 6 6 C o n s local aeuralfelds for robust
facial landmarkdetectionn thew 1 | IEEEOGDMputeVisionWorkshopsSydneyAustralia,2013
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