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Model-Based Image Measurement System

Eimei OYAMA and Susumu TACHI

A model-based image measurement system which defines a model with variables. measures data,
defines measurement equations, solves these equations and estimates values of the variables is
proposed. The feasibility of the system is verified by an experimental system that estimates the
position, attitude, and inner parameters of an object from its image. Using the numerical method, this

system can use measures not expressed by mathematical equations.
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<mode |-definition>::=
(<mode 1-name> <argument-block>
[<declaration-block>] [<constraints-block>]
<shape—description-1ist>)

<argument-block>::=() ! (<argument-1ist>)
<argument-list>::=C(variable>
i<variable><argument-list>
<argument-list)> &ey (<tag><variabled)
iCargument-1ist> &optional (<variable)> <default-value>)

<declaration-block>::= (declare <declaration-list))
<declaration-1ist>: :={declaration>

1<declaration> <declaration-list>
<declaration>::=(<variable> <forw)

<constraints—-block>::=(constraints <constraints-list>)
<constraints-list>::=<constraint>

i {constraint><constraints-]ist>
<constraint>::=(<constraint-type> <argument-list-c>)
<constraint-type>::= =1 > 1 < >= i <= normal ! uniform

<argument-list-c>::= <form> . <form> <argument-list-c>

<shape-description-list>::= <shape-description>
i<shape-description> <shape-description-1list>

<shape-descriprion)>::=
<surface-model>:<function>:<model>!<control-sentence>

Csurface-model>::=((vertexes <vertex-list>)
(lines <line-list>) (planes <plane-listd))

<mode1>; :=(<model-name> <argument-list>)

<function>::=(<functor)> <argument-1ist-f>)

{functor>::= scale | trans | rotate ! perse ! or

<argument-list-f>::=Cvector>
i<vector><argument-1ist-f>i<shape-description-1ist>
i<shape—descriprion-1ist> <argument-list-f>

<control~sentence>;:=
(for (<variable> <initial-value> <terminal-value>)
<shape-descriprion-list>)

M3 =7VERERE (EE)

(rectangular (x )

(vertexes (1 (xy 0)) (2 ((-x y 0))

B=x 0 @&y 0)
(lines (1 (12))(2 (23)B B H)W 4 1)
(planes (1 123 4)2 (143 2))
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(desk (x y r h &optional (dx 0.03) (dy 0.03))
(declare (x2 (- (/x2) dx)) (v2 (- ¢/ v 2) dy)
(array leg ( legl leg2 leg3 legd))
(array legpos ((x2 y2 0) ((- x2) y2 0)
(-x2) (-y2) 0) x2 (-y2) 0N
(hoard (trans (0 0 h) (rectangular x y)))
(for (i 14)
((leg i) (trans (legpos i ) (cylinder r h)))))

5 Motk

(defun vertex-on-mode! (Att Pos Model Vertex)
(perse (trans (list ,@Pos) (rotate (list ,@Att)
. (get-vertex-from-model Model Vertex) ))) )

(defun vertex-on-image-vertex~on-model
( Vim Att Pos Model Vertex)
“(subvv 2, (vertex-on-model Att Pos Mode! Vertex)
(list ,@vim)))
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> (ver tex-on-mode l-vertex-on-image (list 10.0 ~10.0)
"(f tp) "(xg yg zg) '(desk x y r h)
" (desk (board (vertex 1))))

(subvv 2 (list 10.0 -10.0)
(perse
(trans (list xg yg zg)
(rotate (list f t p)
(trans (list 0.0 0.0 h)
(list x y 0.01)))) )
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