
© CSIR  2012 Slide 1
www.csir.co.za

PROTECTION

J T van Dyk

CSIR Defence, Peace, Safety and Security

Date: 18 April 2012

Threat and Detection

Technology Work Session for the South African Army; Hosted by the CSIR



© CSIR  2012 Slide 2

Outline of presentation

• Threat analysis

• Explosive detection

• Positioning

• Principles

• Performance characteristics

• Applications

• Technology scope
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Threat Analysis
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Threat Analysis
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Semi-conventional nature
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Asymmetrical Threat
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Top Ten Mine Affected Countries

• Somalia – 1.0 million

• Mozambique – 3.0 million

• Bosnia-Herzegovina – 3.5 million

• Kuwait – 5 million

• Cambodia – 9 million

• Iraq – 10 million

• Afghanistan – 11 million

• Angola – 15 million

• Iran – 16 million

• Egypt 23 million
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Ammunition Dump Incidents

• Nigeria ( Lagos) January 2002

• Mozambique (Maputo) January 2007

• Congo ( Brazzaville) March 2012
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IED Sources

Explosive Remnants of war (ERW) Commercial explosives

Mines

UXO

AXO
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Threat Levels
Mines/UXO/AXO IED/Booby trap TL 

Description Examples Description Examples 

01 A/P mine 
(blast) 

PMN, PMD-s, Type 72 Small blast type 
devices <200 g 
explosives 

Letter and parcel 
bombs 

02 UXO/AXO 
small size 

Hand/rifle grenades, 
cluster bomblets 

Small shrapnel 
type devices 
<200 g 
explosives 

Booby trapped 
grenade 

03 A/P mine 
shrapnel type 

POM-Z, OZM-4,OZM-72, 
PROM-1 

Directional 
shrapnel type 
devices 

Improvised claymore, 
nail bomb 

04A A/T mine 
under wheel 

TM-46, TM 57, TMA-3 Blast type 
devices 1 – 7 kg 
explosive charge 

Container with 1 – 7 
kg explosive charge 

04B A/T mine 
under 
hull/double & 
triple mines 

TM-46, TM-57, TMA-3 Blast type 
devices 7 – 21 kg 
explosive charge 

Container with 7 – 21 
kg explosive charge 

05 UXO/AXO 
medium size 

60 – 120 mm mortars 
and artillery warheads to 
155 mm 

Mortars and 
artillery rounds 
used as main 
explosive charge 
in devices 

Roadside bombs 

06 A/T mine 
hollow 
charge 

TMK-2, AT-4 Hollow charge 
warheads (RPG-
7, M-40) 

Roadside bombs for 
side-on attack against 
vehicles 

07 A/T SFF TMRP-6, TMRP-7, UKA-
73 

EFP type devices Explosive charge with 
metallic platter 

08 UXO/AXO 
large size 

Sea mines, aircraft 
bombs (50 – 500 kg 
explosive charge) 

Devices with 50 
– 500 kg 
explosive 
charges 

Vehicle bombs, culvert 
bombs 

09 CBRN CBRN warheads Bulk chemicals Chlorine, ammonia, 
Liquid petroleum gas 
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Asymmetrical threat increase
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Somalia (2008/2009) AU intervention

• Period January 2008 to March 2009
• Force level 5250
• Casualties

– Killed 22
– Wounded 53
– Total 77

• ERW incidents
– Mines a/p 0
– Mines a/t 3
– UXO 3
– AXO 6
– IED 51
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Explosive detection - Positioning
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Explosive detection - principles

EXPLOSIVES DETECTION

BULK

(Find actual 

explosives)

TRACE

(Could lead to actual 

explosives)

Vapour 

detection

Particulate 

detection



© CSIR  2012 Slide 15

Detection - SA Army current capability

Limited to mine detection (metal 
detection and prodders)

Sensitivity - (R1M1 a/p mine)
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Explosive detection- Concentration levels
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Explosive detector performance parameters

• Sensitivity  Pd

• False alarm rate (FAR)

• Reliability Rd

• Receiver operating characteristics
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Explosive detection applications

• Routine screening of large 

numbers of personnel/vehicles

• Screening of large numbers of 

hand-carried items

• Screening of mailed and shipped 

items

• Screening of containers

• Bomb/explosive searches

• Special investigations

• Mine/UXO detection
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Sensitivity of current explosive detection systems
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Explosive detection – Technology scope
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Conclusions

“If you cannot detect-you must protect
If you cannot protect-you must detect”
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Thank You

Theo van Dyk

tvdyk@csir.co.za


