
1/10



2/10



3/10



4/10



5/10



� � � � � � � � � � 	
 	 � � � � � 	
 � � � � � � �� � �
� � � � �� � � � � � � � � � � � � � 	 � 	 ! � � � " # $% & '

( ) * + , - + ./ � � � � � � 0
12 � � � 3 � � 4 � � � �5 � 6 6 	 � �7 " ! ! 	 � � � " #8


 	 � � � � � 	9 " � # : $% ; ' 12 � � � 3 � � 4 � � � �< � � 4 = � � � � �5 � � � 	 >? " � � � � " # @ A $% B ' 12 � � � 3 � � 4 � � � �5 � 6 6 	 � �C � � � � � � � � �
 # � � D E 	2 � � 0 F � � � � G �H � � � " ! � � " #% I '

J8
? 	 ! � � 	 � � � K 	� L M% N ' 1? ! " : � � 	  � 	 ! �5 � 6 6 	 � �C � � � � � � � � �

 # � � D E 	O � � 6 	 P � � � � � D% Q '
O � � 6 	R 3 � � � � S � L M� T � <? ! " : � � 	  � 	 ! �5 � 6 6 	 � �C � � � � � � � � �? ! " � 	 	 : U � � V # � � D � � �

6/10



404

402

403

405

406
401

FIG. 4

7/10



8/10

Previous 
Image

Key Points
Detection + Descriptor

Computation 501

Key Points
Detection + Descriptor

Computation 501

Current 
Image

Homography Solution
+ Coarse Alignment

 502

Coarse-Aligned
Previous Image

Fine Alignment 
503

Fine-Aligned
Previous Image

Image Change 
Detection 

504

Change-guided
Bullet Hole Detection 

505

Newly added bullet
holes

FIG. 5



תיקוני כוונת ידנית

ביצעתי תיקון, המשך לביצוע מקצה נוסף

17:27   97% 

A

Calibration instructions

Error in cluster: 3.31 centimeters

Turn top knob 3 clicks to the left

Move lateral knob 11 clicks to 
the right

FIG. 6

9/10



10/10




