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Image Analysis of Striated Toolmark
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Abstract Identification of striated toolmark is important discipline in criminal investigation such as firearm identification. Experienced
examiner identifies toolmark using comparison microscope. Image analysis technique has been used for explaining the result
objectively. However the automated processing is difficult because the range of condition of each material is very wide.
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Fig. 1 Rifling of Bore and Rifling Mark on Fired Bullet
Original Drawing : A. A. Biasotti
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Fig. 3 Principle of Toolmark Identification
We must discriminate cousin from sibling.
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Fig. 4 Aging of Marking
Siblings with different ages are not so similar compare with the
young cousins from young parents who are both from the same
young grandparents.

New Barrel Medium Worn Barrel Badly Worn Barrel

Fig. 5 Landmarks Fired from Tokarev Semi-automatics
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Hook cutter

Fig. 6 Replica of Barrel Rifled by Hook Cutter (Photo taken by A. A.
Biasotti)
Some similarity is observed on each groove of bore as the same
hook cutter was used to cut each rifling. No prominent striation
along barrel is observed on land of bore.
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Fig. 7 Rifling Tools
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Fig. 8 Replica of Barrel Rifled by Broach (Photo taken by A. A. Biasotti)
In this particular case, many striations run parallel to rifling
both on groove and land of bore.

Fig. 9 Replica of Barrel Rifled by Hammer Swage (Photo taken by A. A.
Biasotti)
Prominent striations run parallel to rifling on land of bore.

Fig. 10 Replica of Barrel Rifled by Button Swage (Photo taken by A. A.
Biasotti)
Note the circumferential reaming marks on the lands which
are less prominent on the groove surfaces.
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Fig. 11 Evidence Bullets
Many evidence bullets were deformed badly as they were
fired in high speeds.

Fig. 12 Marking of Bullet Impressed before Firing
1: Stipple Mark 2: Stab Mark
3: Knurling on Copper Plated Lead Bullet
4: Knurling on Jacketed Bullet

Fig. 13 Prominent Marking on the Base Area of Landmark
Note the other area with no such prominent marking.
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Fig. 14 Experimental Results of CMS Counted by A. A. Biasotti
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Fig. 15 Three Modes to Extract Bar Code Like Stripes
Normal, Reverse and Peak Method
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Fig. 16 Example of Comparison Result of ALIS
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Fig. 17 Deep Striations Appeared on Right Side Bullet Which Origi-
nated from Cartridge Case
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Fig. 18 Comparison Photographs of Landmark under Different Light-
ing Condition
Lighting condition in left and right side in each comparison
photograph was almost the same. Characteristic striations
appeared in center of landmark. Those characteristic stria-
tions are easily recognized in photo 1 and 2. Those character-
istics are obscure in photo 3 and 4. Those are recognizable in
photo 5 and 6, however the images are much different from
photo 1 and 2.
Examiner can check all these images in short time by rotating
bullets under comparison microscope. When a bullet is fixed,
one must change lighting condition to check various stria-
tions. Where lighting condition is intentionally changed in
right from left, it becomes very difficult to identify marking on
photograph.
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