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Abstract 
 

Starting from the exercising needs of the 
visually impaired people, the study tries to 
combine technology and design together to 
come up with a new solution for them. The 
visually impaired are subject to the 
limitations of sensory perception, often do 
not have activities to balance the emotions 
and daily living, such as mountain climbing. 
Lacking of exercise will cause depression of 
blind people. Innovative products can reduce 
the fear and obstacles of visually impaired. 
The technology integration included RFID 
and ultrasonic technologies. 

Rock climbing assistant can provide the 

detail information about surrounding 
environment. Ultrasonic sensor setting on top 
surface of the climbing gloves, when 
detecting the rock blocks, it generate 
different frequency sounds to suggest the 
direction and distance of the rock object. On 
the other side, each rock can also be attached 
with a RFID tag, through the location data in 
the memory, the system determine the current 
position and suitable climbing path for the 
user, and inform user through Bluetooth 
wireless transmission within helmets. 
Keywords: guidance, rock climbing assistant 
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 ق߻ق߻ق߻ق߻ .1
ຎምډڙޣགޕ۔᝺ޑज़ڋǴคݤႽܴ౳

Γё೸ၸࢲ୏ٰѳᑽ௃ᆣǴٯӵฦξǵෞݚǵ

າ؁฻ǶޓΓલЮၮ୏ᏤठԾ׎ךຝޑ෧ᕭᆶ

௃ᆣեပ[1, 2]Ƕҁࣴزаຎምၮ୏ҶᏨሡࣁ؃
рวǴ೸ၸس಍ᆶౢࠔ฻൞ϟǴၮҔࣽמ೸ၸ

೛ी෧Ͽຎምޣჹᚹ۟ၮ୏ޑ৮ឨᆶምᛖ[3]Ƕ 
ҁࣴزа௃ნࣁਡЈ຾ՉཷۺගਢǴ೛ी

ᆶπำࣽמӅӕຑ՗ගਢǴઠӧόӕޑᢀᗺ຾

ՉࡘԵǶ࿶җၠሦୱྎ೯Ǵߦ຾ჹೌמܭᔈҔ

ᆶज़ޑڋᕕှǴ٠຾Չཷۺፓ፾Ƕଞჹຎምᚹ

۟ၮ୏௃ნǴගр᏾ӝ RFID [4]ǵคጕᆛၡǵ
ຬॣ࣬ݢᜢೌמǴᙯϯࣁёૈࠔౢޑᔈҔǶ 
π཰೛ीৣሡڀԖՉᎍᆶπำޕೌמ᛽Ǵଞ
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2. ೛ीϐೌמԵໆ೛ीϐೌמԵໆ೛ीϐೌמԵໆ೛ीϐೌמԵໆ 
 
а௃ნࣁਡЈ຾Չ۟ҡ༧Πጔೀ೛࿼ RFID
኱ᠸཷۺගਢǴ೛ीᆶπำࣽמӅӕຑ՗ග

ਢǴઠӧόӕޑᢀᗺ຾ՉࡘԵǶ࿶җၠሦୱԋ

঩ྎ೯Ǵߦ຾ჹೌמܭᔈҔᆶज़ޑڋᕕှǴ຾

Չཷۺፓ፾Ƕ೸ၸᆶπำ஑ৎϕ୏Ǵૈว౜מ

 ǶۺᗺǴջਔፓ᏾೛ीཷޓೌ
 

2.1 ϕ୏ϣ఼ϕ୏ϣ఼ϕ୏ϣ఼ϕ୏ϣ఼ 
 
೛ीᆶπำࣽמӅӕຑ՗ගਢǴаΠ࿯ᒵ೽

ϩϕ୏ϣ৒ǶೌמᔈҔᆶज़ޑڋԵໆԖ.. 
Ԗόӕ኱ᠸȐեпǵँܫӚ۟༧΢թܭ .1

ଆǵϩ׃ǵ੟ઞȑӣᔈόӕගҢૻဦǶ 
2. ኱ᠸጓዸǵ٩ၡ৩ႣӃΠၩၡ৩კܭᚹ۟

Ћ঺ޑ᠐ڗᏔύǶ 
3. ᜢᗖ኱ᠸࣁъ೏୏ԄǴ྽୔༧ϣ኱ᠸ೏ࢲ

ϯਔǴёௗԏϼ໚ૈᓯӸႝૈว৔ૻဦ๏

ReaderǴቚуགᔈຯᚆǶ 
4. Ϻጕ᠐ڗຯᚆӵ݀ёаۯ՜᠐ڗຯᚆډ

30ϦϩǴճҔࡰӛ܄Ϻጕග߻ϸᔈ௃ݩǴ
൩ૈ፟ϒᚹ۟׳ޣӭޑ௖઩ૈΚǶ 

5. ϺጕЁκሡाᇸλǴϼεόБߡ୏բǶ 
ጄൎǶԜਔڗցόӕ኱ᠸǴӕਔပΕ᠐ࢂ .6

೷ԋӭख़᠐ڗǴ཮٬ளБՏղᘐ֚ᜤǶ 
 
Ǵ೷ԋղ᠐ᒱᇤǴёа٬ڗᗉխӭख़᠐ࣁ

Ҕ੟ઞ״ݢޑǶٯӵᚈତӈϺጕ(ଭԾಷǵླྀԋ
ว௲௤)Ǵම೛ीٿЍጕཱུ܄ϯѳय़ϺጕǴӢ

ڗጄൎ[7]Ǵ᠐׎৻ϐࡋ 5.7 ࣁᕭλࡋف״ݢࣁ
ጄൎёаቚуډ 0.75 ԯǶཱུٿϯѳय़ϺጕЁ
κᆶ໔ຯǴۘࡑೕጄǶკ კਜᓔܭᔈҔځࣁ1
კਜѦॷୀෳݩރޑǶ 

 
 

კკკკ 1 ᚈତӈϺጕᚈତӈϺጕᚈତӈϺጕᚈତӈϺጕ(ଭԾಷଭԾಷଭԾಷଭԾಷǵǵǵǵླྀԋวླྀԋวླྀԋวླྀԋว) 
 

෧ϿϡҹЁκᆶख़ૈࣁ ǴໆЎ᝘[8]ύ೛ी
ޑ Compact HFϺጕୖኧӵΠǶCompact 
meander line antenna for HF-UHF tag 
integrationǴԜϺጕޑЁκࣁ l = 32.5 mm, d = 
3.5 mm, wt = 0.8 mm, ls = 19.5 mmǶୖ᎙კ 2
ϐ UHF ༾஥ϺጕǴځ୷݈ᖓऊࣁ (1.6 mm)Ǵ
ӢԜૈ፾ӝ༾λϯޑᔈҔǶ  

 
კკკკ 2 UHF ༾஥Ϻጕ༾஥Ϻጕ༾஥Ϻጕ༾஥Ϻጕ 

 
Ψ཮ቹៜ೛ीୖኧ(კڋ௓לߔ 3)ǴЎ᝘

ύ೛ीלߔޑϰଛ[9] : ”A tuning transformer 
for HF RFID was proposed for adjustment of 
resonant frequency. This load may lead to 
mismatch and poor power transfer efficiency if a 
fixed impedance matching circuit is implemented 
at the readerȹǶԜਔջёаஒஒ᠐ڗຯᚆҗ 10
Ϧϩۯ՜ډ 30ϦϩጄൎǴԶૈӝЯཷۺගਢ
 ा؃Ƕޑ

 



 
 

კკკკ 3 Ϻጕלߔ௓ڋϺጕלߔ௓ڋϺጕלߔ௓ڋϺጕלߔ௓ڋ 
 
2.2 ೛ीගਢ໘ࢤ஑ճᔠ઩೛ीගਢ໘ࢤ஑ճᔠ઩೛ीගਢ໘ࢤ஑ճᔠ઩೛ीගਢ໘ࢤ஑ճᔠ઩ 
೸ၸ೛ीගਢ໘ࢤ஑ճᔠ઩Ǵёаᗉխख़ፄ

ගрӃ߻ςӸӧۺཷޑǶ஑ճᔠ઩ёว౜ٯӵ

კ ऍ୯ࣁҢǴ܌4 Patent number: 6761637 [9]ǹ
߯ஒ RFID фૈҔӧၯ኷൑ޑϕ୏೛ीǴ׆ఈ
ၯ࠼аڀԖ᠐ڗᏔޑགᔈ෇ૈ೸ၸၯ኷൑ύ

թޑܫ኱ᠸǴගҢᆶࡰЇϕ୏( 2001 Creative 
Kingdoms, LLC)Ƕ 
೸ၸ஑ճጄൎ௶ॊှޑ᠐ “A method of 

interactive game play is provided wherein a 
seemingly magical wand toy is provided for 
enabling a trained user to electronically send and 
receive information to and from other wand toys, 
a master system and/or to actuate various play 
effects within a play environmentȹǶ೭ࢂၮҔӧ
εޑ୔ୱޜ໔ǴԶᆶᚹ۟Ћ঺ၨஏ໣ϩѲޑ኱

ᠸǴԖ܌όӕǶ 

 
 

კკკკ 4 ϕ୏ၯ኷୔ޑҥᡏკϕ୏ၯ኷୔ޑҥᡏკϕ୏ၯ኷୔ޑҥᡏკϕ୏ၯ኷୔ޑҥᡏკ 
 

 
 

კკკკ 5 ϕ୏ၯ኷୔คጕགᔈኳԄϕ୏ၯ኷୔คጕགᔈኳԄϕ୏ၯ኷୔คጕགᔈኳԄϕ୏ၯ኷୔คጕགᔈኳԄ 
 

 
 
კკკკ 6 ϕ୏ၯ኷୔ޑ௓ႝڋၡკϕ୏ၯ኷୔ޑ௓ႝڋၡკϕ୏ၯ኷୔ޑ௓ႝڋၡკϕ୏ၯ኷୔ޑ௓ႝڋၡკ 

 
࿶җკ ޕϕ୏ၯ኷୔คጕགᔈኳԄǴёޑ5
ၰϕ୏ၯ኷୔ޑ௓٬߾ڋҔ΋ᇻᆄགᔈ኱ᠸ

ϡҹ” one or more transponder devices for 
facilitating storage and retrieval of selected 
information pertaining to individual game 
participantsȹǶ೸ၸس಍ޑύѧೀ္ൂϡǴղ
᠐૶Ꮻᡏύჹᔈૻޑ৲Ǵ٠٩Ᏽၯޑ࠼੝ቻԶ

วр፾྽ޑӣᔈ(კ 6)Ƕ஑ճᔠ઩ύ٠ؒԖว
౜ᆶҁࣴزᚹ۟Ћ঺࣬ӕۺཷޑǶ 
 

3ᚹ۟ϐཷۺගਢᚹ۟ϐཷۺගਢᚹ۟ϐཷۺගਢᚹ۟ϐཷۺගਢ 
 
ᚹ۟ޣటඓඝڬᎁᕉნǴёճҔ่ӝӧᚹ

۟Ћ঺ޑλࠠຬॣݢགᔈᏔǶ྽٬ҔޣѳՉܭ

Ꮫय़චЋਔǴ߻٩Бຯᚆсଆ۟༧ޑᇻ߈Զว

рόӕᓎ౗ᖂॣǴගҢ၀БӛсଆޑނຯᚆǶ

ӵ݀ຬॣ״ݢޑݢ੟ઞǴ൩ૈ୔႖р࣬ٿᎃޑ



۟༧ǶԿܭຬॣុ࡭״ݢว৔཮೷ԋυᘋᆶૈ

ໆ઻ཞǴ߾ёаၸЋ๙೽ޑᓸࡪԄ༾୏໒ᜢǴ

௓ڋຬॣ״ݢӧ፾྽ਔ໔วଌ(კ 7)Ƕ 
ᏤЇࡰҢᏔૈ୼ᙖҗᖂॣЇᏤᚹ۟ޣǴᡣ

ຎምޣϩᒣՏ࿼຾Չᚹ۟ࢲ୏Ƕ೸ၸ၀ᒡрΕ

ࣚय़೛ۓҞ኱Ǵ࿶җೀ౛ᏔӸܭܫ૶ᏫᡏύǶ

ೀ౛Ꮤૈ୼٩ᏵҞ኱ीᆉၡ৩ǴճҔᒡрΕࣚ

य़ᒧۓၡ৩Ǵ٩܈Ᏽόӕޑᚹ۟ޣೕჄᜤܰό

ӕޑᚹ۟ၡ৩(კ 8)Ƕคጕ৔ᓎᒣ᛽᠐ڗᏔϐᓎ
Ьा٬Ҕଯᓎࢤ RFIDǴа፾Ҕܭλܭ 30Ϧϩ
ጄൎ៏ޑ᛽୔ܭࢤᚹ۟ၡ৩ගҢǶ 
໺ၲࢂҔᚹ۟൰ϣ೛ޑᙔ޵ԸᐒǴᙖҗԸ

ᐒޔௗஒύѧೀ္ൂϡૻޑ৲໺ሀ๏ᚹ۟

όሡा٬Ҕ౳࿊ղᘐᚹ۟ၡޣǶԜਔᚹ۟ޣ

৩ǴԶૈ୼ᗉխόᘐޑख़ፄܩᓐޑ୏բǴҭૈ

ᗉխޔຎВӀޑό๤ܺགڙǴջ٬ӧڹఁਔΨ

ૈ୼խନ࣮όډᚹ۟с༧ୢޑᚒǶ 
 

 

 
 
კკკკ 7ᚹ۟ၮ୏ᇶշۺཷޑკᆶෳ၂ኳࠠᚹ۟ၮ୏ᇶշۺཷޑკᆶෳ၂ኳࠠᚹ۟ၮ୏ᇶշۺཷޑკᆶෳ၂ኳࠠᚹ۟ၮ୏ᇶշۺཷޑკᆶෳ၂ኳࠠ 
 
 

 
კკკკ 8ᚹ۟ၮ୏ᇶշೌמۺཷޑᇥܴკᚹ۟ၮ୏ᇶշೌמۺཷޑᇥܴკᚹ۟ၮ୏ᇶշೌמۺཷޑᇥܴკᚹ۟ၮ୏ᇶշೌמۺཷޑᇥܴკ 

 
4ჴࡼฯᡏࢎᄬჴࡼฯᡏࢎᄬჴࡼฯᡏࢎᄬჴࡼฯᡏࢎᄬ 

 
ᚹ۟း࿼ฯᡏࢎᄬхࡴǺኧঁᚹ۟с༧΢

թܫϐᚹ۟኱ᠸǴᚹ۟኱ᠸύԖ၀ᚹ۟с༧ޑ

Տ࿼ၗ਑Ƕคጕ৔ᓎ᠐ڗᒣ᛽ኳಔǴ೛ܭᚹ۟

ෘᡏࡴҺཀ೽ՏǴ၀คጕ৔ᓎᒣ᛽ኳಔхޑޣ

ᆶЬႝၡ݈Ƕ࿶җᒡрΕࣚय़೛ۓҞ኱Ǵ࿶җ

ೀ౛ᏔӸܭܫ૶ᏫᡏύǶೀ౛Ꮤૈ٩ᏵҞ኱ी

ᆉၡ৩Ǵ຾΋؁ᏤЇᚹ۟ޣ຾Չᚹ۟ࢲ୏Ƕ 
 ᚹ۟း࿼Ьႝၡ݈у೛Ԗᙔ޵໺ᒡኳಔ

໺ଌૻ৲Ǵೀ౛Ꮤ٩Ᏽ၀૶Ꮻၗ਑Զ໺ሀ๏ᚹ

۟൰΢ޑᙔ޵ௗԏᏔ(კ 9)Ǵ٠җԸᐒኞܫǴ຾
΋؁ගҢ٬ҔޣǶคጕ৔ᓎᒣ᛽ኳಔගҢᚹ۟

ၡ৩БݤǴځ൪ΕԄ೬ᡏЬा؁ᡯхࡴ(კ 10)Ǻ 
1. ӧᚹ۟০ϐᚹ۟с༧թܫᚹ۟኱ᠸǴ኱ᠸ

ύԖᚹ۟с༧ޑՏ࿼ၗ਑ǹ 
2. คጕ৔ᓎᒣ᛽ኳಔჹςթܫϐᚹ۟኱ᠸ

 კǹރҥᆛࡌ
3. คጕ৔ᓎᒣ᛽ኳಔ᠐ڗᚹ۟يޣ΢คጕ

৔ᓎᒣ᛽ኳಔঁޑΓ኱ᠸǹ 
4. ೛ۓҞ኱ǹ 



5. ᚹ۟ޣаคጕ৔ᓎᒣ᛽ኳಔϐ᠐ڗᏔ᠐

 Տ࿼ǹ߻Ҟڗ
6. คጕ৔ᓎᒣ᛽ኳಔϐೀ౛Ꮤ٩Ᏽ೛ۓҞ

኱ीᆉၡ৩ǹ 
7. ᚹ۟ޣ᠐߈ߕڗϐᚹ۟኱ᠸǹҗೀ౛Ꮤղ

ᘐࢂց҅ࣁዴၡ৩ǹ 
8. ᚹ۟ޣ࿶җคጕ৔ᓎᒣ᛽ኳಔගࡰޑٮ

ҢԶ߻຾ǹ 
9. ٩Ᏽ٬Ҕۓ،ޣၡ৩֚ޑᜤำࡋǴᆶόӕ

ำࡷޑࡋᏯǹ 
10. ղᘐࢂցࣁಖᗺǹԶ่״ᏤЇำׇǶ 
 

 
 

კკკკ 9 ฯᡏࢎᄬᆶڬᜐଛ࿼ฯᡏࢎᄬᆶڬᜐଛ࿼ฯᡏࢎᄬᆶڬᜐଛ࿼ฯᡏࢎᄬᆶڬᜐଛ࿼ 
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