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Research on the Ammunition Automatic Test Algorithm for Improving
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Abstract Because fuses have many parts, human error can occur during visual inspections. This paper proposes an
automatic ammunition test algorithm for preventing human error during an inspection. The automatic ammunition test
algorithm consists of the following three steps. First, the image input and preprocessing step is where an inspection
image is rotated using an image rotation algorithm and the image is converted to a binary image. Second, the
inspection step of arming determines if the ammunition is armed using Masked Template Matching algorithm, etc.
Third, the inspection step of the parts determines if the parts are omitted using an image searching algorithm, etc.
The arming or parts omission of the fuse are detected efficiently using the ammunition automatic test algorithm. The
ammunition automatic test algorithm is expected to help improve the safety and reliability of 40 mm grenade fuse.
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Fig. 2. The Ammunition Automatic Test Algorithm
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2) After template match with
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the most similar location
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Fig. 3. Edge extraction process using Masked Template Matching algorithm
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Table 1. Object Mask & Template Matching Process

stage Image Processing stage
1 Make Object Mask for searching.
) After template match with Object Mask, search for the most
similar location.
3 Extract Object Image from searched ROI through Template
Matching.
4 Perform AND operation with Object Mask & Object Image
and then leave only the pixels to be searched.
Remove Blob Noise.
5 - Portions that is not connected over a certain size are
removed.
6 Calculate matching rate depending on the ratio of Object
Mask size.
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Fig. 5. The top image of K541 fuze

Table 2. Inspection criteria on top image of 40mm
grenade fuze
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# Part Inspection Criteria

After binal rocessing, search for detonator
® Detonator ) P &

pixel.

After search detent and binary processing, search
@ Detent P &

for detent edge pixel.

After search detent, exclude detent edge, leave

Detent Spri . . . .
® cent SPINE | fetent sprint, then inspect pixel of detent spring.

Detent

® Measuring distance between detonator and detent
Retreat
® Pelit fAfter search for peli't and binary processing, then
inspect pixel of pelit.
- After search for pinion, make circle, and extract
® Pinion

edge, then measure pixel of pinion.

After search for setback pin, make circle, and

Setback Pi . .
@ e edge, then measure pixel of setback pin.

Setback After search for setback spring, make circle, and
extract edge, then measure pixel of setback

Spring spring.

<Fig. 6>9} 22 K5412139] SH & oju]A] o] tf
h=R

3 F3E AL 7155 <Table 3>°)A

Fig. 6. The side image of K541 fuze

Table 3. Inspection criteria on side image of 40mm
grenade fuze

# Part Inspection Criteria
Inspection of matching rate as compared to
Setback Pin normal image of setback pin

(Inspection of setback pin pixel)

Inspection of matching rate as compared to

® Ssetbla ck normal image of setback spring
pring (Inspection of setback spring pixel)

Setback Pin After m§pect setback pin & spring, drayv
Retreat yellow line, check how many setback pin

pixels below the yellow line are.
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. A Table 5. Inspection result of Bad Sample for 40mm
& el 2ol Aodelel AFIAA} B FE A grenade fuze
a3lo] AXAE Faetgnh ohAS 9 WSS A Classification Result
o= AZaATt R
R etent Detected
etreat
Table 4. Bad Sample Classification for 40mm grenade
Setback Pin
fuze omission Detected
Sample
# P Contents Setback
Classificartion Spring Detected
omission
® Detent The retreat of the Detent
Retreat
k Pi Detent
@ Setszc o Not assembled Setback Pin omission Detected
omission
tback i
® Se bac' Spnng Not assembled Setback Spring .
omission Detent Spring Detected
D omission
® ctent Not assembled Detent
omission
; Pinion
® Dctan Sprlng Not assembled Detent Spring omission Detected
omission
Pinion ..
® omission Not assembled Pinion Pelit
- omission Detected
@ P.eh.t Not assembled Pelit
omission
Detonator
® Detf)n?tor Not assembled Detonator omission Detected
omission
Partial Arming . .
9 . .
® (75%) Partial arming of Fuze Partial Arming Detected
(75%)
Partial Arming . .
® (50%) Partial arming of Fuze
. . Partial Arming
Pamzsiz;mmg Partial arming of Fuze (50%) Detected
® Arming Perfect arming of Fuze
Setback Pi Partial Arming Detected
0,
® eiack Tin The retreat of the Setback Pin (25%)
Retreat
Arming Detected
<Table 4>2] E&E2] Xray ©|V|AE AHs37A}
dae|Fs &8st Agst HARRE A= <Table 5> Setback Pin
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