PSYC 766

Advanced Topics in Sensation and Perception: Object Recognition

Fall, 2004

  

Time: 4:30 – 7:10 pm Monday

  

Classroom: Arch lab conference room, 2072 David King Hall 

  

Instructor: 
Dr. Anne P. Hillstrom

  

Office: 
2059 David King Hall


Ph: 993-1305


email: ahillstr@gmu.edu


  

Office Hours: 
4:00-5:30 Wednesdays (tentative) or by appointment.

You are welcome to contact me by email with your questions, too.

  

Text: None.  Articles will be available for photocopying or in PDF format

  

Prerequisites: Psych 530 (Cognitive Engineering) or 701 (Graduate Cognitive Psych) or permission.

  

Objectives: Object recognition is one of the fundamental goals of perception. It is a deceptively complex task. The aim of this course is to understand classic and current thinking about object recognition. Articles and chapters will be read and discussed weekly.

  

Format: The classes will be largely discussion, with students taking turns leading discussion of at least one of the 2-3 papers discussed each week.  At times, I will lecture on background topics.  Everyone is expected to read the assigned articles before class each week. To aid thought about the articles, I will ask everyone to answer a few short questions about the articles, bringing the written answers to class. 
  

Attendance Policy: Since much of this class will involve discussion, I expect (barring unforeseen circumstances, conferences, etc.) to see you in class each week.

  

GMU Honor Code: George Mason University has a code of Honor that each of you accept by enrolling as a student. My expectation is that all of the work turned in for this class will be the work of one individual. Having said that, I fully encourage you to discuss the readings and topics raised in this class with your fellow students.
  

Grading:
40% will be based on your class participation (leading discussion, joining in the discussion in class, providing written answers to advance questions on time). The remaining 60% will be based on your final paper. The goal of your paper will be to propose one or more experiment investigating basic perceptual theories or a real-world problem. The paper is due on the last day of class.
  

  

  

Calendar (as of 8/16/04):

Note: The schedule below is tentative, and though I will try to follow it as closely as possible, changes may occasionally be necessary. 
  

	Date
	Topic

	30-Aug
	Introduction 

	6-Sep
	LABOR DAY HOLIDAY

	13-Sep
	Perceptual organization

	20-Sep
	Decomposition and binding by the brain

	27-Sep
	Structural description theories 

	4-Oct
	View based theories

	Tues, 12-Oct
	The role of surface features

	18-Oct
	Global to local

	25-Oct
	Occluded objects

	1 Nov
	Development and disorders of object recognition

	8-Nov
	Object constancy in a dynamic world

	15-Nov
	The role of motion in object recognition

	22-Nov
	The role of memory and categorization in object recognition

	29-Nov
	Face recognition

	6-Dec
	Applications of basic research in object recognition


  

  

1. Introduction 
            Lecture on pattern recognition and brain areas important to object recognition. 

2. Perceptual Organization
a. Kimchi, R. (2000). The perceptual organization of visual objects: A microgenetic analysis. Vision Research, 40, 1333-1347.
b. Palmer, S. E. (1999). chapter called “Organizing objects and scenes.” Vision Science. Photons to Phenomenology. (pp. 254-310). Cambridge, MA, US: MIT Press.
c. Palmer, S. E., Brooks, J. L., & Nelson, R. (2003). When does grouping happen? Acta Psychologica, 114, 311-330.
3. Decomposition and binding by the brain

a. Duncan, J. (1996). Cooperating brain systems in selective perception and action. In T. Inui and J. L. McClelland (Eds.). Attention and Performance 16: Information Integration in Perception and Communication. (pp. 549-578).
b. Treisman, A. M., & Gelade, G. (2000). A feature-integration theory of attention. In S. Yantis (Ed.). Visual Perception: Essential Readings. (pp. 347-358).
4. Structural description theories
a. Biederman, I. (1987). Recognition-by-components: A theory of human image understanding. Psychological Review, 94, 115-117.
b. Marr, D., & Nishihara, H. K. (1978). Representation and Recognition of the Spatial Organization of Three-Dimensional Shapes. Proceedings of the Royal Society of London. Series B, Biological Sciences, 200, 269-294.
5. View based theories

a. Lawson, R., Humphreys, G. W., & Jolicoer, P. (2000). The combined effects of plane disorientation and foreshortening on picture naming: One manipulation or two? Journal of Experimental Psychology: Human Perception & Performance, 26, 568-581.
b. Tarr, M. J., & Pinker, S. (1989). Mental rotation and orientation-dependence in shape recognition. Cognitive Psychology, 21, 233-282.

c. Tarr, M. J., & Bülthoff, H. H. (1995). Is human object recognition better described by geon-structural-descriptions or by multiple-views? Journal of Experimental Psychology: Human Perception and Performance, 21, 1494-1505.
6. The role of surface features

a. Reppa, I., & Leek, E. C. (2003). The modulation of inhibition of return by object-internal structure: Implications for theories of object-based attentional selection. Psychonomic Bulletin & Review, 10, 493-502. 
b. Chainay, H., & Humphreys, G. W. (2001). The real-object advantage in agnosia: Evidence for a role of surface and depth information in object recognition. Cognitive Neuropsychology, 18, 175-191.
c. Hayward, W. G., Tarr, M. J., & Corderoy, A. K. (1999). Recognizing silhouettes and shaded images across depth rotation. Perception, 28, 1197-1215.
7. Global to local

a. Navon, D. (1981). The forest revisited: More on global precedence. Psychological Research, 43, 1-32.
b. Chen, L. (2001). Perceptual organization: To reverse back the inverted (upside-down) question of feature binding. Visual Cognition, 8, 287-303. 
c. Sanocki, T. (1993). Time course of object identification: Evidence for a global-to-local contingency. Journal of Experimental Psychology: Human Perception & Performance, 19, 878-898. 
8. Occluded objects
a. Guttman, S. E., Sekuler, A. B., & Kellman, P. J. (2003). Temporal Variations in Visual Completion: A Reflection of Spatial Limits? Journal of Experimental Psychology: Human Perception & Performance, 29, 1211-1227.
b. Anderson, B. L., Singh, M., & Fleming, R. W. (2002). The interpolation of object and surface structure. Cognitive Psychology, 44, 148-190.
c. Tse, P. U. (1999). Complete mergeability and amodal completion. Acta Psychologica, 102, 165-201. 
9. Development and disorders of object recognition
a. Humphreys, G. W., & Riddoch, M. J. (2001). Neuropsychological disorders of visual object recognition and naming. In M. Behrmann (Ed.) Handbook of Neuropsychology, 2nd Edition, Volume 4, Disorders of Visual Behavior (pp. 159-180). Amsterdam: Elsevier Science.
b. Xu, F. (1999). Object individuation and object identity in infancy: The role of spatiotemporal information, object property information, and language, Acta Psychologica, 102, 113-136. 

c. Enns, J. T., & Girgus, J. S. (1986). A developmental study of shape integration over space and time. Developmental Psychology, 22, 491-499.

10. Object constancy in a dynamic world

a. Henderson, J. M. (1997). Transsaccadic memory and integration during real-world object perception. Psychological Science, 8, 51-55.
b. Scholl, B. J., & Pylyshyn, Z. W. (1999). Tracking multiple items through occlusion: Clues to visual objecthood. Cognitive Psychology, 38, 259-290.
11. The role of motion in object recognition

a. Kourtzi, Z., & Nakayama, K. (2002). Distinct mechanisms for the representation of moving and static objects. Visual Cognition, 9, 248-264.
b. Kourtzi, Z., & Shiffrar, M. (2001). Visual representation of malleable and rigid objects that deform as they rotate. Journal of Experimental Psychology: Human Perception & Performance, 27, 335-355.
c. Stone, James V. (1999). Object recognition: View-specificity and motion-specificity. Vision Research, 39, 4032-4044.
12. The role of memory and categorization in object recognition
a. Hollingworth, A., & Henderson, J. M. (1999). Object identification is isolated from scene semantic constraint: Evidence from object type and token discrimination. Acta Psychologica, 102, 319-343.
b. Peterson, M. A., & Gibson, B. S. (1994). Must figure-ground organization precede object recognition? An assumption in peril. Psychological Science, 5, 253-259.
c. van Tonder, G. J., & Ejima, Y. (2000). Bottom-up clues in target finding: Why a dalmatian may be mistaken for an elephant. Perception. 29, 149-157.
13. Face recognition

a. Gauthier, I., Behrmann, M., & Tarr, M. J. (1999). Can face recognition really be dissociated from object recognition? Journal of Cognitive Neuroscience, 11, 349-370.

b. Gauthier, I., Curran, T., Curby, K. M., Collins, D. (2003). Perceptual interference supports a non-modular account of face processing. Nature Neuroscience, 6, 428-432.
c. Farah, M. J., Wilson, K. D., Drain, M., & Tanaka, J. N. (1998). What is "special" about face perception? Psychological Review, 105, 482-498.
14. Applications of basic research in object recognition
a. McCarley, J. S., Kramer, A. F., Wickens, C. D., Vidoni, E. D., & Boot, W. R. (2004). Visual Skills in Airport-Security Screening. Psychological Science, 15, 302-306.

b. Cowie, R; Perrott, R. (1993). From line drawings to impressions of 3D objects: developing a model to account for the shapes that people see. Image and Vision Computing, 11, 342-352.

c. Manjeshwar, Ravindra M; Wilson, David L. (2001). Effect of inherent location uncertainty on detection of stationary targets in noisy image sequences. Journal of the Optical Society of America. A, Optics & Image Science, 18, 78-85.
