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EGMV : Mero & Vassy operator
EIKY : iterative edge/1ine

detection ( Kasvand )
ETDH : Hough transform
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ETOC : Hough transform -
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CGIP : Computer Graphics and Image Processing

PR ¢ Pattern Recognition

PRIP ¢ IEEE Computer Society Conferemce on
Pattern Recognition and Image Processing

IJCPR : International Joint Conference on
Pattern Recognition

IJEAY : International Joint Conference om

Artificial Intelligence

(11 Witse,"SPIDER-TC-9TILET BB v 1L~ >-
et fRMRERE CV 3-1, 1979.

21 B, &4," 1¢v9- a0 3 8 AR nras)"

{E¥BE., 55, 12, pp 1618-1627, 1972,

EH, "FTUTINEBISETOIEoIE LY

FLECsY, 31, 5, pp-385-342, 1477,

31

[41
£51

L.S.Davis,"A survey of edge detection tech—
niques,” CGIP 4, pp.248-27¢, 1975.
A.Rosenfeld ,A.Kak,"Digital Picture Process—
ing," Academic Press, 1977.

FRAR : B0, " T TILBIGALER " gE et



[61
[71

-

81

9]

[101
[111
[12]

[13]

[14]

[151

[161
[171

S E:X]

[19]

[201
[211

[221
1231

241

271
[281

[291]

[301
[311

321

[331

[341
[351]
[361

371
381
£391

[401

R.C.Conzalez andP.Wintz,"Digital Image
Processing," Addison-Wesley, 1977. .
W.K.Pratt,"Digital Image Processing,"
Wiley, 1978.

Differential operators 1-—

L.G.Roberts, "Machine perception of three~
dimensional solids,” im Optical Electo—,
optical Processing of Information,MIT Press,
pp.159-197, 1965.
I.D.G.Hacleod,“On finding structure in
pictures," in Picture Language Machines,
Academic Press, pp.231-256, 1970.
A.Herskovits and T.0.Binford, "On boundary
detection,"” M.I.T., Al Memo No.183, 1970.
A.Rosenfeld,"A nonlinear edge detection
technique,” Proc. IEEE 58, pp.814-816, 1976.
J.M.S.Prewitt,"Object enhancement and ex-
traction,"in Picture Processing and Psycho—
pictorics, Academic Press, pp.75-149, 1970.
R.0.Duda and P.E.Hart,"Pattern Classifica—
tion and Sceme Analysis," Wiley,pp.267~272,
1971.
R.Kirsch, "Computer determination of the
constituent structure of biological images,"
Comput. Biomed. Res. 4, pp.315~328, 1971.
A.Rosenfeld and M.Thurston,"Edge and curve
detection for visual sceme analysis," IEEE
Trans. C-20, pp.562-569, 1971.
I.D.G.Hacleod, "Comments on ’'Techniques for
edge detection’,” Proc. IEEE 69,p.344,1972.
A.Rosenfeld,M.Thurston and Y. Lee,“Edwe and
curve detection: Further experiments," IEEE
Trans. €C-21, pp.677-715, 1973.

Ex B R, S RFRIE nEBARange T T €
% nre®," ¥ (D), 57-D, 1, pp23-30, 1aT4-

Kk, BWh B4, H % BT AR ORNDERDEETY
TNV 2, EEEE(D).57-D, 3, pp.119-126, 1974

M.W.Smith and W.A.Davis,"A new algorithm for
edge detection,” CGIP 4, pp.55-62, 1975.
R.B.Eberlein and J.S.Weszka,"Mixture of
derivative operators as edge detection,”
ibid., pp.180-183, 1975.

G.VanderBrug, "Semilinear line detector,"
ibid., pp.287-293, 1975.

L.S.Davis and A.Rosenfeld,"Detection of step
edges in noisy one-dimensional data," IEEE
Trans. C-24, pp.1006-1010, 1975.

R.T.Chien and C.Jacobus,"Directional deriva—
tives in computer image processing," Prec.
3IJCFR, pp.684-688, 1976

C.Mohwikel, "Computer processing and enhance-
ment by localized operator," CGIP 5,pp.4901-
424, 1976.

E.Persoon,"A new edge detection algorithm
and its applications in picture processing,”
ibid., pp.425-446, 1976.
G.J.VanderBrug,"Line detection in satellite
imagery," IEEE Trans. GE-14, pp.387-44, 1976.
J.A.G.Hale,"Detection of elementary feature
in a picture by nonlinear local numerical
processing," Proc. 31JCPR,pp.704-768, 1976
W.Frei and C.C.Chen,"Fast boundary detec~
tion: A generalization and a mew algorithm,"
IEEE Trans. C-26, pp.983-998, 1977.
G.S.Robinson,"Edge detection by compass
gradient masks," CGIP 6, pp.492-591, 1977.
H.Wechsler and M.Kidode,"A new edge detec~
tion technique and its implementatiomn,"

IEEE Trans. SMC-7, pp.827-836, 1977.

ko, “'i&%&%omﬂ%nmmb . ﬁfwﬁ
19, @, pp. 720~ 137, 1973 .
D. L Davis and D.W.Bouldin,"An edge operator
without directional preference," Proc. PRIP
‘7?8, pp.42-46.
M.J.Brooks,"Rationalizing edge detectors,”
CGIP 7, pp.277-285, 1978.
C.H.Chen,"Note on a modified gradient method
for image analysis,” PR 10,pp261-264, 1978.
B.J.Schachter and A.Rosenfeld, "Some new
methods of detecting step edwes in digital
pictures,” CACM 21, pp. 179—176 1978.
P R.Beaudet,"Rotationally invariant image
operators,” Proc. 4IJCPR,pp.579-5683,1978.
K.Paton,"Detectin of thin line segments,"
Proc. 41JCPR, pp.704-706, 1978.
A.Tannino and S.Shapiro,"An iterative
generation of the Sobel edge detection
operator,” Proc. PRIP’79, pp.130-137.
K.Paton,"Line detection by local methods,™
CCIP 9, pp.316-832, 1979.

——=[ Model fitting methods ]-——

[41]

[42}

[431

[44]

[451

[46]

[471
[481

—

[491

-[5e]

[511

521

£531

[541

[551

[561

[571
[581

[591

[601

. pp.3924-403 ; pp.922-929,

611

[621

[631

-~

[64]1

651

[661]

[671

M.H.Hueckel, "An .operator which locates edges
in digitized pictures,® JACHM 18, pp. 113-125.
1971.°

M.H.Hueckel,"A local visual operator which
recognizes edges and lines," ibid., 20,

pp.634-647, 1973; erratum 1n 21,p. 350 197@.
L.Mero and,Z Vassy,"A simplified and fast

version of the Hueckel operator for find-
ing optimal edges in pictures," Proc. 41JCAI,
pp.650-655, 1975.

L.Mero and T.Vamos,"Real~time edge detection
using local operators,®” Proc. 31J

pp.31-36, 1976.

R. Nevatia,'Evaluation of a simplified

Hueckel edge—line detector,* CGIP 6,
pp.582-588, 1977.

F.0’Gorman,"Edge detection using Walsh
function,"” Artificial Intelligence 19,
pp.215-223, 1978.

E.E.Triendl,*How to get the edge into the
map,® Proc. 4I1JCPR, pp.946-950, 1978.
BR.A.Hummel,"Feature detection using basis
function," CGIP 9, pp.40-55, 1979.

Statistical or signal processing
approach ) et

A K.CGriffith,"Edge detection in simple
scenes using a priori information,"
IEEE Trams. C-22, pp.371-381, 1973.
A.K.Griffith,"Mathematical models for auto—
matic pattern recognition," JACM 20,pp.63-80,
1973.
N.E.Nahi and M.H.Jahsushahi, 'Image boundary
estimation," IEEE Trans. 0—26. pPp.772-781,

(54

N.E.Nahi and S.Lopez-Mora,"Estimation—detec—
tion of object boundaries in noisy images,”
IEEE Trans. AC-23, pp.834-846, 1978.
N.Mascarenhas and L.Prado,"Edge detectiom in
images: A hypothesis testing approach,”
Proc. 4I1JCPR, pp.707-709%, 1978.
J.W.Modestino and R.W.Fries,"Edge detection
in noisy images using recursive filtering,®
CGIP 6, pp.409-433, 1977,
K.S.Shanmugam,F.M.Dickey and J.A.Green,"An
optimal domain filter for edge detection in
digital pictures," IEEE Trans. PAMI-1,pp.37-
49, 1979.

Enhancement in image space J———

F.Holdermann and H.Kazmierczak, "Preprocess—
ing of gray-scale pictures,” CGIP 1,pp.66—
80, 1972.

T.Kasvand, "Iterative edge detection," ibid.,
4, pp. 279—286, 1975.

R.B.Eberlein,"An iterative gradient edge
detection algorithm," ibid., 5, pp.245-253,
1976. ’

G.J.VanderBrug, "Exeriments in iterative
enhancement of linear features,” ibid., 6,

pp.25-42, 1977,

S.W.Zucker,R.A.Hummel and A.Rosenfeld, "An
application of relaxation labeling to line
and curve enhancement," IEEE Trans. C-26,
1977.
B.J.Schachter, et al.,"An application of
relaxation methods to edge reinforcement,”
ibid., SHC-7, pp.813-8i6, 1977.

S.Peleg and A.Rosenfeld,"Determining com—
patibility coefficients for curve enhance—
ment relaxation processes," IEEE Trans.
SHC-8, pp.548-555, 1978.

B, HE, "SSP DERM%L@T F% CIBE IR
FILTNZA ASRAR, (2) — SEREST oyie F—
MLSHmKCV 3, 1274,

Enhancement in parameter space 1---

P.V.C.Hough, "Method and means for recog-—
nizing complex patterns,” U.S.Patent
3069654, 1962.

P.Bastine and L.Dunn,"Global transforma—
tion in pattern recognition of bubble
chamber photographs,® IEEE Trans. C-20,
pp.995-1001, 1971.

R.0.Duda nnd P.E.Hart,"Use of the Hough
transformation to detect lines and curves
in pictures," CACM 15, pp.l1-15, 1972.
W.A.Perkins and T.0.Binford,"A corner finder
{g;avisual feedback,* CGIP 2, pp.8355-376,



[68]

1691

'[701

711

-[731

741

[751

761

771
781

[791

[811

[821

831

841

851

861
871

£:7: 31

{891

901

[911

[92]1

[931

[94]1

[95]1

[961

[971

[98]

P.M.Merlin and D.J.Farber,"A parallel mecha-
nism for detecting curves in pictures,”

IEEE Trans. C-24, pp.96-98, 1975.
C.Kimme,B.Ballard and J.Sklansky, Finding
circles by an array of accumulation," CACM
18, pp-l20—l22, 1975.
S.D.Shapiro,"Transformations for the
computer detection of curves in noisy
pictures," CGIP 4, pp.325-338, 1975.
¥.0’Gorman and M.Clowes,"Finding picture
edges through collinearity of feature
points,” IEEE Trans. C-25,pp.449-456,1976.
H.Wechsler and J. Sklansky.'Finding the rib
cage in chest radiographs,” PR 9, pp.21-31,
1977.

M.Cohen and G.T.Toussaint,"On the detection
of structures in moisy pictures,” ibid.,

9, pp.95-98, 1977.

G.C.Stockman and A.K.Agrawala,"Equivalence
of Hough curve detection to template match—
ing," CACM 20, pp.820-822, 1977.

S.A.Dudani and A.Luk,*Locating straight-
line edge segments on outdoor scenes,"”

PR 10, pp.145-157, 1978.

A.lannino and S.D.Shapiro,"A survey of the
Hough transform and its extemsion to curve
detection,” Proc. PRIP'78, pp.32-38.
S.D.Shapiro, "Feature space transforms for
curve detection,” PR 10, pp.129-143, 1978.
S.D.Shapiro, "Transform method of curve

detection for textured image data,® IEEE
Trans. €-27, pp.254-255, 1978.
S.Tsuji and F.Matsumoto,"Detection of el-
lipses by a modified Hough tramnsformations,®
1EEE Trans. €C-27, pp.777-781, 1978.
J.Sklansky, "On the Hough teclhnique for curve
detection,” IEEE Trans. C-27,pp.923-926,1978.
§.D.Shapiro,"Properties of transforms for
the detection of curves in molsy pictures,”
CGIP 8, pp.219-236, 1978.
S.D.Shapiro and A.Ianninoc, "Geometric for
predicting Hough transform performance,"
IEEE Trans. PAMI-1, No.3, pp.310-817, 1979,
€.S.Zabele,J.Koplowitz,"On improving line
detection in noisy images,® Proe. PRIP'79,
pp.146-149.
J.Birk, et al.,"Image feature extraction
using diameter—-limited gradient direction
%istograms.“ IEEE Trans. PAMI-1,pp.228-235,
979.

Linking by graph search 1-———

U.Montanari,"On the optimal detection of
curves in noisy pictures," CACHM 14,
pp.335-3456, 1971.

A. Hartelll.‘Edge detection using heuristic
search methods,” CGIP 1, pp.16%9-182, 1972,
Y.P.Chien and K.S.Fu,"A decision function
method for boundary detection," CGIP 3,
pp.125-140, 1974.

vU. Ramer,"The transformation of photographic
images into stroke arrays,” IEEE Trams.
CAS-22, pp.363-374, 1975.
U.Ramer,"Extraction of line structures from
photographs of curved objects,” CGIP 4,
pp.81-103, 1975.

A, Martelli.'An .application of heuristic
search methods to edge and contour detec—
tion," CACM 19, pp.73-83, 1976.
R.Ehrich,"Detection of global edges in
textured images,” IEEE Trans. C-26,
pp.589-603, 1977.

D.B.Cooper and H.Elliott,"A maximum likeli—
hood for estimation in noisy images," Proc.
PRIP*'78, pp.25-31.

D.Greer,"Use of heuristic search to find
lung boundaries in conventional tomographs,”
ibid., pp.62-65.

G.P.Ashkar and J.W.Modestino,"The contour
extraction problem with biomedical applica—
tion CGIP 7, pp.331-355, 1978.
H.Elliott,D.B.Cooper and P.Symosek,"Imple-
mentation interpretation and analysis of a
suboptimal boundary finding algorithm,"
Proc. PRIP’79, pp.122-129.

D.B.Cooper, "Maximum likelihood estimation
of Malkov-process blob boundaries in noisy
images," IEEE Trans. PAMI-1, No.4, pp.372-
384, 1979.

M.Yachida,N.Ikeda and S.Tsuji,"A knowledge
directed line finder for analysis of complex

scenes,” Proc. 6IJCAI, pp.984-991, 1979,
A.Salahi and T.S.Huang,"Edge smoothing,"
Proc. PRIP’'79, pp.154-161.

=10

—=[ Other linking methods ]———

[99] K.K.Pingle and J.M.Tenenbaum,"An: accomodat—
ing edge follower," Proc. 2IJCAI,pp.1-7,1971.

[1001Y.Shirai,"A context sensitive line finder
for recognition," Artificial Intelligence 4,

95-119, 1973,

(10178 5, "= E 05 M A AT § 5355,

IBFER TR 1T, T, 1976

[1921R.Nevatia,"Locating object boundaries imn
textured enviroument," IEEE Trans. C-25,

pp.1170-1175, 1976.

[1631G.J.VanderBrug and A.Rosenfeld,"Linear
feature mapping," IEEE Trans. SMNC-8,
pp.768-774, 1978.

[1041Y.Nakagawa and A.Rosenfeld,"Edge/line co—
incidence as an aid in edge extraction,

IEEE Trans. SMNC-8, no.12, pp.899-901, 1978.

[1051D.L.Milgram, "Edge point linking using con—
vergent evidence," Proc. Image Understanding
Workshop, pp.85-91, Nov. 1978.

[106]1R.Nevatia and K.R.Babu,"Linear feature
extraction and disctiption,® Proc. 61JCAI, .
pp.639-641, 1979.

~—=[ Comparative study I1-—-—

[1071J.R.Fram and E.S.Deutsch,"On the guantitative
evaluation of edge detection schemes and
their comparison with human performance,"
IEEE Trans. €-24, pp.616-628, 1975.

[108]E.S.Deutsch and J.R.Fram,"A quantitative
study of the orientation basis of some edge
detector schemes,” IEEE Trans. C-27,pp.205—
213, 1978.

{10911 .E.Abdou, "Quantitative methods of edge
detection,” Image Processing Institute,Univ.
Southern €alif. Rep., USCIPI 830, 1973.

[11611.E.Abdou and W.K.Pratt,"Quantitative design

- and evaluation. of enhancement/thresholding
edge detectors,” Proc. IEEE 67, No.§,
pp.753-763, 1979,

[1111G.B.Shaw, "Local and regional edge detectors:
some comparisons,™ CGIP 9, pp.135-149,1979.

[112]1D.J.Bryant and D.W.Bouldin, “Evaluation of
edge operators using relative and absoclute

rading," Proc. of PRIP’79,pp 138-145.

[11311 D.G.Macleod, "Comments on A gunantitative
study of ‘the orientation bias of some edge
detector schemes’,” IEEE Trans. PAMI-1,
pp.408-409, 1979,

———{ Pyramidal approach }-—-—

[1141M.D.Kelly,"Edge detection in pictures by
computer using planning,” lMachine Intelli-

?enfe 6, Edinburgh Univ. Press, pp 397-409,

97
[11518.Tanimoto and T.Pavlidis,"A hlerarchical
data structure for picture processing,®
CGIP 4, pp.104-119, 1975
[1161J.K.Bovwker, "Edge vector image analysis,”
Proc. .21JCPR, pp.520-524, 1974.
[117IR.M.Hord and K. Gramenopoulns,“Edge detection
?nd reg:o??lizedhterrain classification
rom satellite otography,® CGIP 4 184-
oo Tose! P graphy, »pp.184

—~=[ Color edge detection ]———

[1181M.Yachida and S.Tsuji,"Application of color
information to visual perceptiom," PR 83,
pp.3@7-323, 1971. o

(119137 5%, 8, 24%. "8 =33 BB AR "R AR
41> j,\,,z—:hgfg pp.13-16, 1973

[120148% /1o Lo~V s 3@ BF 22 sE, " BEE L 7bn
=92, No. 124, pp76—103, 1975.

[121]R.Nevatia,®A color edge detector and its use
in scene segmentation," IEEE Trans. SMC-7
pp.820-826, 1977.
[122]G S.Robinson,"Color edge detectin,” Optical
Engineering 16, pp.479~484, 1977.

—~=[ Three-dimensional edge detection I———

[123]H K.Liu, "Two—~ and three—dimensional boundary
de ectlon;' CGIP 6, pp.123-134, 1977.

[124] R2 5%t , " A o B FRAB b, " M 2K 19,
pp-563-~ 564, 1978.

[1251S.W.Zucker and R.A.Hummel,"An optimal three—

dimensional edge operator,' Proc. PRIP’79,
pp.162-168. :



