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I. Introduction
Research was made on the evaluation of the thermo infra-red (TIR) camouflage protection quality of the combat individual protection system (CIPS) in order to define actual level of the TIR protection of the CIPS as well as suggest clothing systems solutions to increase actual level of the TIR protection. 
II. Materials and methods used 
General methodology of the evaluation was applied according to STANAG 2138 PCS “Troop trial principles and procedures – Combat clothing and personal equipment” [2]. Eleven combinations were evaluated on the distance of 30 m, 130 m, 276 m un 426 m and separately in conjunction with sleeping bags – 5 m. Environmental condition of the Adazi military camp training outdoor area, Echo sector under the weather condition day time, cloudy, raining and wet snowing, air temperature +2ºC untill +4ºC, north-west wind 7-14 m/sec. TIR reflectance was measured by Dual Channel Day/Night Thermal Binocular with Geo-location Recon B2-FO. Level of the TIR protection quality was calculated by using newly developed method of the calculation areas of the color rectangles representing actual level of the TIR reflectance. 
III. results
Evaluation showed high quality of the CIPS combination clothing No.2 and No.11, see Fig. 5. Both combinations are based on the clothing specially designed for the purposes of the camouflage in the visual spectrum of the electromagnetic field. Combination No.2 is specially design suit for the camouflage in the snow environment. 
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Fig. 5. TIR protection quality evaluation.
Combination No.11 is combat jacket and pants or the snipers and reconnaissance personnel. However both don’t have any integrated solution for the TIR reflectance level decreasing. Shemagh is evaluated as CIPS element with high quality TIR protection. All combinations in conjunction with sleeping bags have high quality TIR protection. CIPS combinations with large area of the trapped air in the layering as well as multiple layers itself were evaluated as with high TIR protection quality.
IV. discussion 
There is no standardized procedure in NATO relevant documents for the evaluation of TIR reflectance for the individual protection systems representing multiple layering clothing systems. Developed evaluation system by calculation areas of color rectangles can be applied for the further evaluation of the different clothing systems under the different climatic conditions. Methodology is very cost effective and can be applied by military clothing evaluators and military personnel. CIPS combinations making TIR evaluation closer to the real battlefield situation and real using of the garments, taking into consideration not only layering but also design features, compared with textile package evaluation.      
V.  conclusions and future works 
CIPS evaluation showed acceptable level of the TIR protection quality, without using specially designed camouflage suits with integrated TIR protection. Design features of the CIPS, increasing camouflage protection in TIR were identified and should be implemented in operational activities of the military personnel as well as integrated in the further upgrading of the CIPS. Based on the research CIPS-Mod1-SNIPER/RECON-system was established. Additional garments were suggested to implement into supplying norm to increase TIR protection in the specific zones of the body for the personnel of the military reconnaissance and sniper units. Developed methodology of the field trial and following calculation of the colored rectangles should be implemented in the quality evaluation procedures and should be used every time there will be integration of any new developed elements into CIPS.
VI. references
[1] Šitvjenkins I., Viļumsone A. National Armed Forces Republic of Latvia Soldier Individual Protection System Concept // Scientific Journal of RTU. 9. series., Materiālzinātne. - 4. vol. (2009), pp 68-76.

[2] STANAG 2138 PCS “Troop trial principles and procedures – Combat clothing and personal equipment”. MAS/161-PCS/2138. May 31st, 1996. NATO Military Agency for Standardization.  

[3] FLIR Systems, Inc. Official web site. Dual Channel Day/Night Thermal Binocular with Geo-location. Recon B2-FO data sheet. Retrieved from http://gs.flir.com/surveillance-products/recon/b2fo.

PAGE  

[image: image1]